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1. Karydis et al (2020)

Objectives: Reducing turbulent blood flow through dialysis arteriovenous fistulas (AVFs) and radial

stretching of their venous wall may attenuate hyperplasia and stenosis and improve AVF outcomes

in hemodialysis patients. The goal of this study was to evaluate the safety and efficacy of the VasQ

implant, which intervenes on these mechanisms by physically supporting the surgical arteriovenous

anastomosis. 

Methods: A prospective, randomized, controlled, multicenter study enrolled 40 consecutive patients

with kidney failure referred for creation of a brachiocephalic fistula in 4 vascular access centers in

the United Kingdom and Israel. AVF surgical creation with placement of the VasQ implant

(treatment) versus AVF placement without the implant (control). Safety assessed as percentage of

severe device-related adverse events was the primary outcome. Secondary outcomes were efficacy

assessments including: (1) AVF maturation at 3 months, defined as  cephalic vein diameter ≥ 5 mm

and flow ≥ 500 mL/min; (2) functional cumulative patency, defined as successful 2-needle

cannulation for two-thirds or more of all dialysis runs for 1 month in study participants receiving

dialysis; (3) cephalic vein diameter and blood flow; and (4) primary and cumulative patency at 6

months. 

Results: No severe device-related adverse events were observed. There was no significant

difference in maturation at 3 months or primary patency at 6 months between treatment and

control (85% vs 80% and 80% vs 66%). Significantly larger vein luminal diameters were observed in

the treatment group versus controls at 3 and 6 months (8.27 +/- 2.2 vs 6.69 +/- 1.8 mm [P = 0.03]

and 9.6 +/- 2.5 vs 7.56 +/- 2.7 mm [P = 0.03]). Functional patency at 6 months was significantly

greater in the treatment group (100% vs 56% [P = 0.01]). 

Conclusions: No safety signals were detected for the VasQ external support of brachiocephalic

AVFs. Higher functional patency and vein luminal diameters were achieved with the device at 3 and

6 months. VasQ may safely intervene on mechanisms associated with the disturbed hemodynamic

profile in the juxta-anastomotic region. 

An Implanted Blood Vessel Support Device for Arteriovenous Fistulas:

A Randomized Controlled Trial 

https://www.ajkd.org/article/S0272-6386(19)30845-5/fulltext


2. Shahverdyan et al (2021)  

Objectives: The VasQ™ device was designed to improve the outcome of arteriovenous fistulae by

optimizing the hemodynamics of the flow in the juxta-anastomotic region of the arteriovenous

fistulae through tailored external support. The aim of the study was to evaluate the impact of the

VasQ on outcome of radiocephalic arteriovenous fistulae in a real-world setting. 

Methods: This was a single-center, retrospective analysis of patients with either fistula creation

before or after dialysis initiation with implantation of the VasQ device during creation of end-to-side

radiocephalic arteriovenous fistulae between June 2018 and May 2019. The flow rate and vein

diameter were evaluated intraoperatively, at discharge within 48 h post-procedure and at a follow-

up of 1, 3, 6, 9, and 12 months. 

Results: Thirty-three VasQ devices were implanted during 33 radiocephalic arteriovenous fistula

procedures. The study population comprised mostly of men, with an average age of 66 years. Mean

intraoperative flow was 428 ml/min (range: 130-945). All patients were discharged with patent

arteriovenous fistulae and mean fistula flow of 740 m/min (range: 230-1300 ml/min). The primary

patency was 100% and 79% at 3 and 6 months, respectively. Cumulative/secondary patency was

100% and 90% at 3 and 6 months, respectively. 

Conclusions: Data presented here suggest that the VasQ device has the potential to provide benefit

to the functionality of radiocephalic arteriovenous fistulae. 

Patency and functionality of radiocephalic arteriovenous fistulas with an

external support device (VasQ™): Real-world single-center experience

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7983332/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7983332/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7983332/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7983332/


3. Benedetto et al (2022)

Objectives: To assess and compare the maturation rate of the native radiocephalic arteriovenous

fistula (RC-AVF) created with and without a nitinol external support (VasQ™ Laminate Medical

Technologies Ltd, Tel Aviv, Israel). 

Methods: Data of all consecutive patients who underwent the creation of native RC-AVFs at our

center between October 2018 and January 2020 was prospectively collected and retrospectively

analyzed. Selected patients who had a suitable vein and a radial artery with triphasic flow at

preoperative duplex ultrasound exam and were selected for the creation of a radiocephalic fistula

were included. Exclusion criteria were: malignant tumors, acute renal failure, previous upper limb

revascularization, and septic status. Patency and maturation, vein, and artery diameter and blood

flow rate were assessed at the following intervals: post-operatively, 24 h post-operatively, 1 month,

3 months, and 6 months post-operatively. 

Results: Forty-nine patients (31 males, mean age 65.7 years old) were included. Patients who

received VasQ™ devices were 25 (VasQ group), the other 24 formed the control group. All patients

underwent radio-cephalic AVF placement (21 on the wrist, 20 on the forearm, 8 on the proximal

forearm). There were no perioperative complications and fatalities. At 1, 3, and 6 months, primary

patency rates were 96 +/- 4%, 96 +/- 4%, 91 +/- 6% (VasQ group) versus 87 +/- 7%, 87 +/- 7%, 80

+/- 9% (control group, P 0.17), secondary patency rates were 96 +/- 4%, 96 +/- 4%, 91 +/- 6% (VasQ

group) versus 95 +/- 4%, 90 +/- 7%, 90 +/- 7% (control group, P 0.79). A significantly larger vein

diameter increase postoperatively (P 0.009) and a greater maturation rate (96% vs 74%, p 0.044)

were found in the VasQ group compared to the control group. 

Conclusions: The use of the VasQ™ device was associated with higher maturation rates and larger

vein diameters postoperatively. The patency rates were slightly higher but not significantly. Further

studies are needed to confirm these findings. 

Initial single-center experience with a new external support device for the

creation of the forearm native arteriovenous fistula for hemodialysis 

https://acrobat.adobe.com/id/urn:aaid:sc:va6c2:8f2184cb-0282-4f47-af66-81f0e3754529
https://acrobat.adobe.com/id/urn:aaid:sc:va6c2:8f2184cb-0282-4f47-af66-81f0e3754529


4. Palumbo et al (2022) 

Objectives: Native arteriovenous fistula is the preferred vascular access in term of functionality,

efficiency and complication rate. Nevertheless, research continues to seek strategies to reduce the

risk of neointimal hyperplasia and hemodynamic modification. The aim of the study was to evaluate

the impact on hemodynamic of the VasQ device in arteriovenous fistulae creation. 

Methods: The analysis included patients who underwent to fistula creation with or without

implantation of the VasQ device between May and September 2019. The hemodynamic parameters

were evaluated pre-operatively and at a follow-up of 1, 3, 6 months. The patency and complication

rate were evaluated. 

Results: Fifteen VasQ devices were implanted during 30 arteriovenous fistula surgeries. The

baseline patient features were similar between groups (VasQ treated/control). At baseline,

preoperative arterial flow was similar; radial artery diameter at surgical site was 3.4 +/- 0.8 mm in

treated and 2.8 +/- 0.5 mm in the control group. The mean arterial flow at 1 month was 480 +/- 210 

mL/min in treated and 561 +/- 27 mL/min in the control group. At 3 months the mean arterial flow in

treated was 645 +/- 143 mL/min versus 824 +/- 211 mL/min (p = 0.02) in the control group; at 6 

months the arterial flow was 714 +/- 146 mL/min versus 810 +/- 194mL/min (p = 0.05) in control

group. The cardiac output flow at 6 months in the treated group was 4458 +/- 928 mL/min versus

5599 +/- 1355 mL/min (p = 0.05) in the control group. At 6 months the primary patency was 73%

and 80% and the secondary patency 80% and 86% in treated compared to the control group,

respectively. No VASQ device complications were recorded. 

Conclusions: The analysis of these data suggested that using VasQ device could be protective

against the hemodynamic modification that occur during arteriovenous fistulae creation. 

Hemodynamic impact of VASQ device in vascular access creation 

https://acrobat.adobe.com/id/urn:aaid:sc:VA6C2:9e19124a-2252-47ba-926f-5a4224cd12e7
https://acrobat.adobe.com/id/urn:aaid:sc:VA6C2:9e19124a-2252-47ba-926f-5a4224cd12e7
https://acrobat.adobe.com/id/urn:aaid:sc:VA6C2:9e19124a-2252-47ba-926f-5a4224cd12e7


5. Lucas et al (2025) 

Objectives: Use of a nitinol external vascular support implanted during AVF (arteriovenous fistula)

creation has been gaining traction due to its potential to improve functional success and reduce

interventions; however, comparative effectiveness data with traditional unsupported AVFs are

lacking. The objective of this study was to compare outcomes of AVFs created with a vascular

support device versus traditional unsupported AVFs in patients with advanced kidney disease. 

Methods: This was a comparative effectiveness retrospective observational cohort study conducted

using data from the prospective, multi-center, single-arm VasQ US Pivotal trial (external vascular

support AVF group) matched with an unsupported AVF control group developed using Medicare

claims data from the same surgeons that participated in the trial. Eligible control participants were

Medicare fee-for-service beneficiaries who underwent AVF creation (2017-2019). Endpoints included

6-month primary patency, intervention rate, and functional success. Propensity score methods

using inverse probability treatment weighting were used to examine the association between

supported device use and outcomes. 

Results: A total of 782 unsupported AVF patients were compared to the 144 supported AVF

patients from the Pivotal study. Compared with unsupported AVFs, primary patency at 180 days

was superior for supported AVFs (66% vs. 36% for control; OR, 3.27; 95% CI, 2.15–5.17; P< 0.0001).

Intervention rate for supported AVFs (0.97 per patient-year; 95% CI, 0.71-1.28) was nearly half of

unsupported AVFs (1.91 per patient-year; 1.58-2.07) (P<0.0001). Functional success for supported

AVF patients was significantly greater than unsupported AVFs at 90 days(43.4% versus 26.7%,

respectively; P=0.005) and 180 days (72.5% versus 53.7%, respectively; P= 0.004). 

Conclusions: AVFs created with external vascular support maintained higher primary patency,

improved functional success, and had less reinterventions than unsupported AVFs. More patients

may begin using their AVF for dialysis sooner with a lower risk of requiring a maturation procedure

if created with external vascular support. 

Comparative Effectiveness of Arteriovenous Fistulas Created with a Nitinol

External Vascular Support in Patients with Advanced Kidney Disease 

https://pubmed.ncbi.nlm.nih.gov/40317219/


6. Hussain et al (2025)

Objectives: This study sought to assess the functional outcomes of arteriovenous fistulas (AVFs)

created with VasQ, a permanent, surgically-implanted extravascular scaffold made of nitinol, and

compare it with outcomes of unsupported AVFs in patients with end-stage kidney disease (ESKD). 

Methods: The VasQ U.S. Pivotal Study was a prospective, single-arm, multicenter study that

enrolled patients eligible for radiocephalic and brachiocephalic AVF creation from 2018 through

2019 to evaluate the safety and efficacy of creating AVFs with VasQ support. For this study, VasQ

trial sites were invited to participate in a retrospective chart review for comparative analysis with

patients who underwent creation of unsupported AVFs. Control patients were identified from a

time period immediately prior to study initiation, utilizing the same inclusion/exclusion criteria as

the Pivotal study. Patient follow-up records were prohibited from review prior to inclusion into the

control cohort to minimize ascertainment bias. Outcomes evaluated included functional AVF

success, time to first use, and rate of fistula abandonment and interventions to support maturation

prior to first use. A multivariate analysis was performed to compare outcomes between VasQ

supported and unsupported (control) AVFs.

Results: Six VasQ U.S. Pivotal Study sites participated, which provided 104 ESKD patients;

52 VasQ AVFs and 52 controls. Groups were well matched in baseline parameters, including

vessel diameter and AVF location. VasQ AVFs experienced a significant reduction in median time

to first use (56 vs. 85 days, p = .04). Additionally, significantly fewer interventions to support

maturation were needed in VasQ AVFs (0.25 vs. 0.63 per patient, p = .002). More VasQ AVFs

achieved functional success without the assistance of interventions to support maturation at 3

months (46% vs. 23%, p = .013) and 6 months (65% vs. 45%, p = .03). Multivariate analysis

demonstrated that implantation of VasQ was significantly associated with greater odds for 3- and

6-month unassisted functional success after AVF creation (adjusted odds ratio, 2.95 [95%-CI:

1.23-7.43] p = .018, and adjusted odds ratio, 2.44 [95%-CI: 1.09-5.61] p = .031], respectively),

and lower odds for needing reinterventions (adjusted odds ratio, 0.40 [95%-CI: 0.16-0.96] p =

.045).

Conclusions: Creation of VasQ AVFs was associated with more unassisted functional success, an

overall lower maturation procedure rate, and shorter time to first use when compared to well

matched control AVFs created by the same surgeons. Improvement in these key functional

outcomes should translate directly into clinically meaningful benefits for ESKD patients.

Extravascular Supported Arteriovenous Fistulas Reduces Need for

Interventions to Support Maturation and Time to Achieve Two-Needle

Cannulation for End-Stage Kidney Disease Patients in a Multicenter U.S. Study

https://acrobat.adobe.com/id/urn:aaid:sc:VA6C2:4e4a139c-20d5-4348-b631-c1f12d8ccef8
https://pdf.sciencedirectassets.com/783541/1-s2.0-S2949912724X00021/1-s2.0-S2949912725000224/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjELb%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQD5JC6nR%2BDl5ZoeS1hHWt4sNtZ3c%2B6UTl34dUXSVgDChwIhAOBB%2BW8aTyullp%2FCDRHOqtJ3p3bvCyxeY%2FK272NQ0a6VKrsFCL7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBRoMMDU5MDAzNTQ2ODY1IgyXFgriAKS97KeT8scqjwUgHwkVzx8Caria2XockFwMPShDRqT3eBXWVa3qe1U4zk1xihI3NKpX%2Fenecyhb%2BN5QpIa881417rf4KhOXSsUdSJ4KS7xGPj6QC0HR9EDbI3TGuy2d7JBJJudZ0h%2Fo2jmRROeI1aaBQaH1dGmw4e%2BQu9vHZh3DKcAHtXTOnTIUtzHAWX%2Fb5SmpkOBtdYmXLjGWdQrTMTzUgqr1tF1r4x86ZzGNiDmz9%2B85uWzU6FBPug4HkPQz%2BazI1h5BS1%2FC4FGel5GDC%2FFhSsnlN1568KLB4MAWsoZgoUNfldKkb6hGDb0MIIxfCjmfZdBidrYTBIEheLv5K4Sggq5clwsxsMfcRAaMfk8slxUGYJ3WZiBJs6n%2BvYfpK2L2vwhzPKgdlibHIuFnp9U3VieIAMI0e6FP%2FCOK%2BxxMq9wtjTJs9dpOtxJWTjLwG%2FryyG92G8mbGwzw3bE6ZOBwDY3N9UUjRf0WEINncoQGlSFJ1eDvZXNfyaNEz6YY35USA6ndvnp8pkSRKW%2BSH9154H%2BvHciUZfEYnMD3zyZbv3lwp1tzUDYwmsOSYzTp6lvMw%2F98Vx%2Ft2qWEXdn7Clp9kgkqUokREGMAUNr0y49JVJYsjZxQPdA1GIhebsxLEMqkpj0oJ7UnDfsaQDl7Wq61em1WmhXRoXXeJ0Rx2yyQp7kScdwfCGSXNKFUpRuSZ%2FIdTxaoPdpv%2FUwHSvXYdsRASnlrY8%2BtwtYTo5hEqv2IveoE9LxvbKiIjrw62pCvaOoQWch1TskcpnZ08Ll2Oc%2FVYFiVRhMEZAG2A9KnaGTuqj2GnNnh9EzY7zVd27aMtvSfXpdvkWs%2FAcCJ2SZ7jE%2FXblyXBrBG8ZAywYPK%2FzNgwTDiAAuvnXs4MLP8vsMGOrABN%2BPvfMN89478x77vPgstiyCORVefUDwtadFJXo34Cxki0fANQjnR3MYJTvqXF%2BL5TwViVHaRRRmObiOT%2F%2FjrzZEfEgsUFRS4rekYC1NNoVg2IktLB15%2BwrfSHffH62VTGucM0j6lIczWv62KNL2Cwoji4p2vF%2BDwKZ%2FGE8QGENjec%2BNnSMguiEvn6H92XSy%2FUmyG92cOhZVvYCWEyJNWhOu2mE42mdp5GYjGnJzE81g%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20250710T141823Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTY64JQIIF2%2F20250710%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=3c73c5db1953f59cfed3592b7f01fa7d74e01275176db1b2f5e423b83dd3157d&hash=6ead8b09b9453dc4788dd247854ed3defbce9c5b8ff807b5cd843428f10924e2&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S2949912725000224&tid=spdf-9264ab6a-bea1-4a8d-a4b0-467e9d61fa33&sid=08459e2e7858d140f37b5432041664dc6ca3gxrqa&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&rh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=0f155b5b0b54025702&rr=95d0b0a57aac6c1c&cc=us


7. Shahverdyan et al (2025) 

Objectives: This study evaluates the long-term outcomes of radiocephalic arteriovenous fistulas

(RCAVFs) created in the anatomical snuffbox (SB-AVF) or with the VasQ external support device

(ES-RCAVF).

Methods: We conducted a single-center retrospective analysis including 394 primary AVFs created

for hemodialysis access in patients with advanced kidney disease between November 2017 and

October 2024. Outcomes examined included rates of access maturation, successful cannulation,

patency (primary, assisted primary, and secondary), reintervention rates, and rates of juxta-

anastomotic stenosis. Multivariate analyses were used to study the associations between baseline

characteristics and clinical outcomes, aiming to identify variables that could inform algorithmic

decision making for optimal distal RCAVF configuration selection.

 

Results: The cohort consisted of 148 SB-AVFs and 246 ES-RCAVFs. ES-RCAVFs had significantly

higher rates of 4-week maturation (81.9% vs 69.7%; P= .009), successful cannulation (82.6% vs

71.6%; P= .044), and tunneled dialysis catheter (TDC) removal (62.9% vs 56.9%; P= .28) at 6 months

as compared with SB-AVFs. There was no significant difference in juxta-anastomotic stenosis rates

(34% in the SB-group and 32% in the ES-group; P= .734) or 5-year patency rates between the two

groups (26.1% vs 26.6% for primary [P= .531]; 51.2% vs 52.4% for assisted primary [P= .778]; and

56.5% vs 57.8% for secondary [P= .1278] patency rates) for the SB-AVF vs ES-RCAVFs, respectively.

The number of interventions per patient year was 0.46 for SB-AVFs and 0.57 for ES-RCAVFs (P=

.998). In the multivariate analysis, the VasQ significantly (P= .001) increased the probability of

maturation, and female gender (P= .007) and diabetes (P= .026) significantly reduced that

probability at 4 weeks. The VasQ also significantly increased the probability of overall maturation

(P= .002). Female gender (P= .003) and older age (P= .028) negatively contributed to the

probability of overall maturation. Moreover, VasQ significantly increased the probability of

cannulation success (P= .034) and was the only significant factor for increased likelihood of TDC

removal by 6 months (P= .031). Female gender (P= .002) and older age (P= .006) were associated

with a significantly decreased likelihood of TDC removal.

Conclusions: Our findings indicated that, although ES-RCAVFs achieve superior short-term and

long-term outcomes, SBAVFs remain a valuable option for select patients, particularly younger and

nondiabetic individuals, to preserve distal access sites for future use.

Long-term outcomes of radiocephalic arteriovenous fistulas created in

anatomical snuffbox or with VasQ external support device

https://journals.sagepub.com/doi/10.1177/1129729820983153?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://pdf.sciencedirectassets.com/272610/1-s2.0-S0741521425X00070/1-s2.0-S0741521425005956/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjELb%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQDgr1NPFWjCREmIjQby6p%2Fb2VP5HTO7UpRXB8aTrs9sVQIhAL%2BN5j5fZjfxjHe3p11z67Z75R5JReNB7hH98g9QU%2F74KrsFCL%2F%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBRoMMDU5MDAzNTQ2ODY1IgzZ7EKH4pInZ993lHkqjwVXfE74ZIF8uteNtf2bLGHuvZB6LykkIyeFwwSBcwlcLxv7MC1GalqW2l0KgWYm98npzMGo4B2zTim9SYcIa5av%2FbA4eranu2IZPPdedf7wK%2FDagynVckgBj0uKa9Cc2fA5%2BmaWMkJk3sybPxY5viR0DbA4izgCNvYp6EYiDW2Zb39iZwY2kMuoOCqX2nqy9j49lzuF1RsE%2BPAH9N7O%2Fqo6YLMk%2FFeTlAi1dKSzaV2R83Gha%2BBO4jSDPEq%2FI8IWH5ab4SlwnYQkCTNMtbgNTxKcxn6a8oAsibgP53crbtANRd6vrPrxwusaA5tAsWs9MBRYbdUfJ6482%2BQIcV6gTt5ZpAPE6HZFMu7lWkhsLEzpA1jTCRdOEZDq4JyHPGbyR0hLgozXumPaTRMwLlgebj6xF6wdC8IripVuEg5OAEGT8RSS4aRe73inPrcwf9R9L80z77aEGwzW4lM8qO9cv%2FklzNZICJghL5ay3yP7b3VouXS1UX3ltLpDpblr3yaL8XxVGAPciQiaJr725W3dxINdlZNQRonMZhjNjouTHvkza1XpWunVvfr0VgAfgnriP8hPd8rI%2B%2BtyhxSOWBvsSwvPfRZgpPv8ZYRkwCE0uCUMlHWtR3LzF04xBdVqtv3yYtaZ%2BSAOdanvCR7a1drEU7cyAjIBv9%2BmM7mflmBzHziYBAvi9gv7reefT0ZjKIrcaePCkK%2FIGWAT3EGxIwZtN3C%2FoctD6CsYvtRtedmNPI2Gpd7DJqYz9NvsnMxENGv988tuQHrbpCT7sDV3bw7cIoU2E8VbIdPA2V00iCPUiXTK3%2FcepL34Jgo9lKZs12PDYlO41I95OlrgkqcSM96LczJ9KuUdrvqUGir4OkfTktN2MPL%2BvsMGOrABEl5aCr0NfJUZ9X%2Bd1tL5LUyI7fVyKZljwcO4s9xnQAtwL6Re2oWNfb5fr23qViO%2B9ijjSGhrW46SGZD3WkUv9U4EJg7sh9HK%2FGy6dRXrbyxd1Qr6kYHLLNMdSy1epgFsH%2BcqIGS0SroavTp8vbFA1dU3hFS4zk%2BKOGy4LbxaBkCZjdcxvy4umEa1QvVj1QUGodVOCL8ZLtce90MEDQ6LbK6ckEBCbwh7Ovuq%2FMWDwIQ%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20250710T141924Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTY7OXWFLUB%2F20250710%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=9a16a5e5192cb74ff14fa2e900afd5c39e78d7fb61d0f2e33007bdbf070d3cc1&hash=df09f08738a01e27c37db1365a0ffe2dd7f6d8ebd0e0f1efe43d7274073e199e&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0741521425005956&tid=spdf-34b64852-d5ba-4ef2-91af-3e734065f739&sid=08459e2e7858d140f37b5432041664dc6ca3gxrqa&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&rh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=0f155b5b0b54025551&rr=95d0b2231d954858&cc=us
https://journals.sagepub.com/doi/10.1177/1129729820983153?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed


Long-term Outcomes & Interventions

8. Dillavou et al (2023)

VasQ US Pivotal Study with 24-month follow-up 

9. Shahverdyan & Hentschel (2023)

150 consecutive VasQ RCF with 36-month follow-up 



8. Dillavou et al (2023) 

Objectives: Arteriovenous fistula (AVF) creation is a commonly performed vascular operation that

reports 6-month functional success rates as low as 50%. Recently, a nitinol external vascular

support device, VasQ, has shown potential in studies outside the United States (U.S.) to improve

AVF outcomes when implanted at creation. Here, the pivotal study results of this novel technology

in treating patients in the U.S. are described. 

Methods: VasQ was implanted in 144 patients at 16 centers across the U.S. who were referred for

creation of a new AVF and consented for enrollment in a 2-year, prospective, multicenter, single-

arm, open-label study. Brachiocephalic (n ¼ 129) and Radiocephalic 

(n ¼ 15) AVFs were analyzed. The primary endpoint was primary patency at 6 months compared

against a performance goal of 55% derived from a systematic literature search. Safety endpoints

included device-related events, ischemic steal, infection, aneurysm, and seroma at up to 6 months.

Minimum arterial size was 2.0 mm; target veins were required to measure 2.5 to 6mm. Key exclusion

criteria were patients <18 or >80 years, those with known ipsilateral central venous occlusion, target

cannulation zone venous depth greater than 8 mm, and New York Heart Association class 3 or 4. 

Results: Patients were 61% male, 53% White, 35% African American, and 14% Hispanic. Mean age was

60 years, and median body mass index was 30.4. Of the patients, 69% were diabetic, 66% were on

dialysis at the time of creation, and 70% had a prior access surgery. At 6 months, steal was

observed in 2.1%, infection in 0.7%, and no aneurysms or seromas were seen. Primary patency at 6

months was 66% (P < .021 vs performance goal). Physiological maturation was achieved in 92.4% of

patients. Successful two-needle cannulation for patients that entered the study on dialysis was

achieved in 88% of VasQ AVFs at a median of 56 days. Pre-dialysis patients who initiated dialysis

during the study achieved two needle cannulation in 81.6% VasQ AVFs. Interventions were required

at a rate of 1.07 per patient year over the entire study period. Two-year cumulative patency was

76.6% (95% confidence interval, 67.9%-83.4%) with no statistical difference between patients

requiring interventions and those that did not. No patency differences were observed between

brachiocephalic and radiocephalic AVFs. 

Conclusions: The U.S. pivotal study results demonstrated improved AVF outcomes and an excellent

safety profile with VasQ use relative to traditional AVFs. Under the conditions of this trial, VasQ

shows great promise in expeditiously and efficiently enhancing AVF functional success. 

VasQ U.S. pivotal study demonstrates the safety and effectiveness of an

external vascular support for arteriovenous fistula creation 

https://www.jvascsurg.org/article/S0741-5214(23)01729-9/fulltext
https://www.jvascsurg.org/article/S0741-5214(23)01729-9/fulltext
https://www.jvascsurg.org/article/S0741-5214(23)01729-9/fulltext


9. Shahverdyan & Hentschel (2023) 

Objectives: Hemodialysis is the predominant treatment modality for chronic kidney disease, with

arteriovenous fistula (AVF) being considered to be the preferred type of long-term vascular access.

Implantation of the external anastomotic VasQ™ support device during AVF creation has been

suggested to improve the functional outcomes of AVFs. In the current study, we report the clinical

outcomes when using the device with radial-cephalic AVF (RCAVF) creation in a large cohort over

3 years. 

Methods: One hundred fifty RCAVFs were created between June 2018 and August 2021 with

implantation of VasQ™. Time to maturation, cannulation characteristics, and assisted (AP) and

secondary patency (SP) rates were analyzed. 

Results: In this predominantly male (68%), median 64 years old cohort, 150 VasQ™ devices were

implanted. Physiological maturation was achieved in 142/150 (95%) and was unassisted in 133/150

(89%). Of those, 129 matured within 1 month and four additional AVFs within 165 days. Eight AVFs

achieved maturation following percutaneous transluminal angioplasty, and one required surgical

patch angioplasty. The median time from creation to first successful cannulation in dialysis patients

was 41 days. AP at 6, 12, 18, 24, and 30 months was 89%, 81%, 78%, 73%, and73%, and SP was 94%,

87%, 86%, 84%, and 84%, respectively. 

Conclusions: Consistent use of the VasQ™ device in RCAVF creation demonstrates excellent AVF

maturation and patency rates with very low frequency of assisted maturation and interventions for

maintenance. The VasQ™ device appears a suitable aid in increasing the creation of functional

RCAVFs. 

Achieving high maturation and cannulation rates of radial-cephalic

arteriovenous fistulas with VasQ™ device 

https://onlinelibrary.wiley.com/doi/10.1111/sdi.13065
https://onlinelibrary.wiley.com/doi/10.1111/sdi.13065
https://onlinelibrary.wiley.com/doi/10.1111/sdi.13065


Mechanism of Action

10. Hentschel & Berger (2018)

Poster – Original hemodynamic model informing VasQ design 

11. Bozzetto et al (2024)

MRI-based CFD randomized-controlled study VasQ RCF 

12. Franchin et al (2024)

VasQ improved hemodynamics for steal revision vs banding 



10. Hentschel & Berger (2018) 

Objectives: Although arterial-venous autogenous accesses (AVFs) are the preferred form of

vascular access, the high rates of maturation failure are a heavy burden on the end stage renal

disease population. Lack of function AVFs results in inferior dialysis access alternatives associated

with higher long-term morbidity and mortality. A leading cause of AVF maturation failure is inward

remodeling due to neointimal hyperplasia (NH) in the juxta-anastomotic region (JAR). NH develops

in this segment as a consequence of low and oscillating wall shear stress (WSS), flow separation,

complex geometry and multidirectional flow pattern. Using a computation fluid dynamics (CFD)

model we characterized the ideal configuration of an external support device to minimize geometric

drivers of NH formation. These findings served as the basis for designing the VasQ™ device. 

Methods: An end-to-side AVF CFD model (ANSYS) was designed through a range of vessel

diameters (2.9-8mm) and flow rates (265-1200 ml/min). A 3D rigid AVF model with fully developed,

steady, laminar (Re=150-1500) and Newtonian flow was assumed. 2D velocity streamline patterns

were analyzed. Geometric parameters controllable by an external scaffold were optimized for

minimizing the segment length of flow separation along the venous wall (A1) and maximizing the

distance of the flow separation point from the anastomosis (P1). Parameters included anastomotic

angle (20°-60° range), vein inflow parameters: cone diameter ratio (CDR=PV/DV) (1.2-2 range) and

conical segment length (CSL) (15-25mm range). P1 and A1 were analyzed to qualitatively compare

different models and forecast their success. 

Results: Results from the CFD model were used to design an external support device, the VasQ, to

optimize the geometrical configuration in the JAR. The VasQ consists of two Nitinol components: (1)

a laser cut Brace which wraps the artery at the JAR regulating anastomotic angulation, and (2) an

external mesh Braid, which determines cone length and cone diameter ratio shape of the juxta-

anastomotic vein. The device is expected to decrease flow separation in the JAR, change WSS

(𝜎=PR/t) and wall tension to favorably stabilize the inflow segment and limit progressive NH. 

Conclusions: In a CFD Model, parameters of AVF anastomosis including angle, cone diameter ratio

and cone segment length can be manipulated to create laminar flow patterns with increased

distance of flow separation from the anastomosis, as well as minimize segment length of the flow

separation. The CFD Model predicts most favorable distance to the point of flow separation and

segment length of flow separation with an AVF anastomotic angle of 40°, A cone diameter ratio of

1.5 and a cone segment length of 25mm. This favorable effect on laminar flow patterns is preserved

in the setting of access flows from 450 to 1200 ml/min, which corresponds to real world flow

volumes found in newly created and mature upper arm brachiocephalic autogenous accesses. A

nitinol external scaffold, the VasQ device, was created based on the CFA Model parameters. Initial

clinical studies suggest favorable effects on maturation. 

A Computation Fluid Dynamics (CFD) Approach to Optimize Arterial-Venous

Autogenous Access (AVF) Anastomotic Hemodynamics with an External

Support Device (VasQ™) 

https://acrobat.adobe.com/id/urn:aaid:sc:VA6C2:b98ae956-6154-4d8d-ae60-c34159c9e15a
https://acrobat.adobe.com/id/urn:aaid:sc:VA6C2:b98ae956-6154-4d8d-ae60-c34159c9e15a
https://acrobat.adobe.com/id/urn:aaid:sc:VA6C2:b98ae956-6154-4d8d-ae60-c34159c9e15a


11. Bozzetto et al (2024) 

Objectives: Arteriovenous fistula (AVF) is the preferred vascular access (VA) for hemodialysis, but

it is still affected by high non-maturation and early failure rates due to stenosis development.

Increasing evidence suggests that the presence of turbulent-like flow may play a key role, therefore,

to stabilize the flow in the venous segment, an external support device (VasQ™) has been designed.

The aim of this study was to provide preliminary evidence of VasQ’s impact on AVF hemodynamics

as compared to AVFs created with conventional surgery. 

Methods: In this pilot single-center prospective randomized study six patients were enrolled, three

in the VasQ group and three in the control group. Contrast-free magnetic resonance imaging (MRI)

scans were acquired at 3 days, 3 months and 1 year after AVF surgery and were used to generate

3D patient-specific models. Computational fluid dynamic (CFD) simulations were performed using

pimpleFoam, imposing patient-specific flow waveforms derived from ultrasound (US) examinations

at the inlet of the proximal and distal artery, and a traction-free condition at the venous outflow.

Morphologic and hemodynamic changes occurring over time were compared between VasQ and

control AVFs. 

Results: Our MRI protocol provided high-quality images suitable for reliable segmentation and

reconstruction of patient-specific 3D models of AVFs at all three timepoints in four out of six

patients. The VasQ™ device maintained the angle between the artery and the vein almost

unchanged over time, with a more stable flow in the AVFs supported by the device. In contrast, one

of the AVFs of the control group evolved to an extreme dilatation of the vein and highly disturbed

flow, while the other developed a stenosis in the juxta-anastomotic region. 

Conclusions: This study demonstrated the feasibility of characterizing the morphological and

hemodynamic changes occurring over time in AVFs created using the VasQ™ device and provided

preliminary evidence of the potential hemodynamic benefits of its use. 

Arteriovenous fistula creation with VasQ™ device: A feasibility study to reveal 

hemodynamic implications 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10845834/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10845834/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10845834/


12. Franchin et al (2024) 

Objectives: Distal hypoperfusion ischemic syndrome (DHIS) is a complication occurring after

arteriovenous fistula (AVF) creation. Different surgical alternatives haves been proposed in case

of severe DHIS. Aim of the present paper is to present a new technique for DHIS treatment. 

Methods: Between the 1st of January 2021 and the 31st December 2021 all the patients 

referred to our center for DHIS grade 2–4 were treated with a new surgical technique. It consists

of AVF remodeling using an external nitinol support (VasQ) to reduce the risk of outflow vein

enlargement and DHIS recurrence. To better appreciate the hemodynamic effects of the surgery,

a new ultrasound technique called high-frame-rate Vector Flow (HiFR-VF) was used. 

Results: Seven patients (M:F 1:3; mean age 43 +/- 12 years, range 29–65) were included in this

study. Central line was never necessary, and technical success was 100% at 12 months. The

comparison with historical data demonstrated lower recurrence of symptoms in comparison to

simple artery-to-vein redo (P = 0.50). The HiFR-VF showed flow with limited turbulent

characteristics at the anastomosis site. 

Conclusions: The new technique proposed demonstrated to be safe and effective for treatment

of DHIS, preventing symptoms recurrence. Ultrasound examination and HiFR-VF can be

considered a valuable method to evaluate complex flows at the levels of vascular anastomosis. 

Implanted blood vessel external support device for the treatment of distal

hypoperfusion ischemic syndrome in arteriovenous fistulas and high-frame-rate

Vector Flow quality assessment 

https://journals.sagepub.com/doi/10.1177/11297298231151715?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://journals.sagepub.com/doi/10.1177/11297298231151715?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://journals.sagepub.com/doi/10.1177/11297298231151715?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed


Single-Arm Studies

13. Chemla et al (2016)

First in human VasQ study

 

14. Leonardi et al (2021) 

Single-Center Italian Study 

15. Shahverdyan et al (2022)

Multinational BCF+RCF Study

16. Hauguel et al (2024)

Single-center French Study - Trainee Data

https://journals.sagepub.com/doi/10.1177/1129729820971533?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed


 13. Chemla et al (2016)  

Objectives: Arteriovenous fistulas (AVF) are currently the gold standard for access, exhibiting the

best combination of a low complication profile with a long patency period and attractive pricing.

Despite a steady increase in the use of autogenous AVF in recent years, there is still a high rate of

non-maturation of native fistulas. VasQ™ (Laminate Medical Technologies, Israel) is an external

support device for AVFs designed to improve flow and reduce neointimal hyperplasia at the

anastomotic site. Preliminary data are presented of its use, assessing its safety and efficacy for

brachiocephalic AVFs in haemodialysis patients. 

Methods: A single institution study of VasQ™ use was conducted with placement of the device in

patients undergoing a brachiocephalic fistula, followed for 6 months. The VasQ™ was available in

three sizes and was deployed externally over the fistula. Patients were assessed for flow, maturation

and patency at 1, 3 and 6 months by Doppler ultrasonography. 

Results: Twenty patients were implanted. Mean venous flow at 1, 3 and 6 months was 1130, 1426 and

1304 mL/min, respectively. Primary patency rates for these time periods were 95%, 79% and 79%,

respectively, with unassisted maturation rates of 80%, 79% and 74%, respectively. There were no

device-related serious adverse events. At the end of the follow-up period, 14/15 patients requiring

dialysis were able to use the AVF. 

Conclusions: VasQ™ is safe with high unassisted maturation and patency rates. The device may

prevent perianastomotic stenosis, the leading cause of AVF failure. 

Arteriovenous Fistula Construction with the VasQ™ External Support

Device: A Pilot Study

https://journals.sagepub.com/doi/full/10.5301/jva.5000527?rfr_dat=cr_pub++0pubmed&url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org
https://journals.sagepub.com/doi/full/10.5301/jva.5000527?rfr_dat=cr_pub++0pubmed&url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org
https://journals.sagepub.com/doi/full/10.5301/jva.5000527?rfr_dat=cr_pub++0pubmed&url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org


14. Leonardi et al (2021) 

Objectives:  the external support device VasQ is intended to promote arteriovenous fistula (AVF)

maturation by maintaining the optimal anastomotic angle in order to minimize blood flow

disturbances around the anastomotic area. The aim of the study is to assess efficacy and safety of

the VasQ device both in brachiocephalic and radiocephalic fistulae. 

Methods: a single institution prospective study was conducted with implantation of the VasQ device

during AVF creation. Clinical and Doppler ultrasound evaluations were performed at day-1, 1, 6, and

12 months for assessment of device-related adverse events, AVF maturation and patency. Moreover,

volume flow rate and diameter of outflow vein were measured. A total of 16 patients were enrolled.

Ten brachiocephalic and 6 radiocephalic AVFs were created with VasQ. Preoperatively cephalic

vein diameter was 3.6 +/- 0.9 mm. 

Results: our population included 13 male and 3 females patients, 9 end stage kidney disease in

conservative therapy, 4 dialysis treated patients, and 3 transplanted patients; mean age was 74.0 

+/- 8.1 years; no severe device-related adverse events were observed. Primary patency at 1, 6, and 12 

months was 100%, 87.5%, and 67.7%, respectively, while secondary patency was 100%, 100%, and

78.3%, respectively. Comparing brachiocephalic to radiocephalic AVFs no significant differences in

patency rates were seen. Overall maturation rate was 94% (15/16). Mean vein diameter measured

with Doppler ultrasound at postoperative day-1 and at 1, 6, and 12 months was 5.0 +/- 1.0, 5.9 +/- 0.9,

7.2 +/- 1.6, and 7.9 +/- 1.4 mm, respectively, with a mean flow rate at the brachial artery of 841 +/- 176,

1052 +/- 224, 1261 +/- 490, and 1348 +/- 477 ml/min, respectively. 

Conclusions: in our limited experience VasQ was safe, with high maturation and patency rates.

Positive results suggest a potential benefit for VasQ in AVF. 

Implanted blood vessel external support device (VasQ™) for creation of

hemodialysis arteriovenous fistula: A single-center experience 

https://journals.sagepub.com/doi/10.1177/1129729820971533?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://journals.sagepub.com/doi/10.1177/1129729820971533?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://journals.sagepub.com/doi/10.1177/1129729820971533?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed


15. Shahverdyan et al (2022) 

 Objectives: To evaluate the outcomes of arteriovenous fistulae (AVF), created with VasQ external

support device under standard clinical practice across three vascular access clinics.

Methods: This multinational, retrospective study evaluated prospectively collected clinical outcomes

of both forearm and upper arm brachiocephalic AVF (BCAVF) created using the VasQ device. Fifty-

one AVF patients were pooled from three different vascular access centers in Germany, Italy, and

Spain. Post-procedure outcomes were assessed by flow measurement with ultrasound examination

in all centers. Primary failure, usability, patency, and intervention rates during the study period were

evaluated. 

Results: Fifty-one VasQ devices were implanted during 37 forearm (36 radiocephalic and 1 ulnar-

basilic AVF) and 14 BCAVF procedures. The study population comprised mostly males (73%) and

Caucasians (82%), with a mean age of 62.5 years (range, 38-84 years) and mean body mass index

of 29.2. One patient died owing to access-unrelated reasons, and one patient was lost to follow-up

without AVF assessment after its creation. From the remaining 49, 3 patients had a follow-up of less

than 4 weeks and were excluded from maturation, primary failure, and dialysis initiation analysis

(because those factors could not be evaluated yet), leaving 46 patients in this evaluation.

Maturation was achieved in 91% of patients. The primary failure rate was 9%. A primary patency rate

of 77% was observed at 6, 12, and 18 months. The secondary patency rate was 91% at 6 months, and

85% at 12 months and 18 months. Both primary patency and secondary patency did not differ

statistically when comparing forearm AVF with BCAVF (P > .25). Successful cannulation was

achieved in 86% of patients (32/37) requiring dialysis with a median time from creation to

cannulation of 46 days. Of those patients, the functional patency rate was 94%. Five patients

underwent seven interventions to maintain or restore patency or functionality, with an overall rate

of 0.248 interventions per patient-year. 

Conclusions: AVFs created with VasQ external support device demonstrated promising 

patency and functionality outcomes in multicentric real-world setting across the two most

commonly used anatomic locations. 

Multicenter European real-world utilization of VasQ anastomotic external

support device for arteriovenous fistulae 

https://www.jvascsurg.org/article/S0741-5214(21)01687-6/fulltext
https://www.jvascsurg.org/article/S0741-5214(21)01687-6/fulltext
https://www.jvascsurg.org/article/S0741-5214(21)01687-6/fulltext


16. Hauguel et al (2024)

Objectives: The aim of this study was to evaluate the safety and efficacy of VasQTM, a permanent

extravascular nitinol vascular support device, implanted around the anastomosis of de novo

arteriovenous fistulas (AVF), in consecutive patients.

Methods: This was a French prospective bicentric study. All patients with an indication for creation

of a distal or proximal end to side AVF performed by supervised trainee were eligible. Follow-up

was performed clinically and by Duplex scan at 6 weeks and 6 months post fistula creation. Primary

endpoint was functional maturation at 6 weeks defined as successful use for dialysis via 2-needle

cannulation in dialysis patients or a flow rate of ≥600 mL/min and a target vein diameter ≥6 mm

for pre-dialysis patients. Overall functional success for dialysis patients was assessed as well.

Results: Between March and November 2022, 21 patients received the VasQTM device and were

followed for an average of 165 days. Median age was 61. Eleven patients (52%) were on dialysis at

the time of implantation. AVFs were created with distal radial (N.=8), proximal radial (N =5), brachial

cephalic (N.=4) or brachial basilic (N =4) arteries with 100% technical success . Functional

maturation at 6-weeks was achieved in 81% (17/21). Functional success was 80% (12/15) with

unassisted functional success of 67% (10/15) at 6 months for patients requiring dialysis at that time

point. Two reoperations were performed within the device, one thrombectomy and one angioplasty,

both were successful. Freedom from access-related interventions occurred in 71% (15/21) of the

study population at 6-months.

Conclusions: This study demonstrates that the VasQTM AVFs achieved high rates of maturation at

6-weeks, without the need to modify standards of care. VasQTM can successfully assist in achieving

excellent results at the introduction of the device to a new center.

Safety and efficacy of an innovative external support device for de novo

arterio-venous fistula creation: a French bicentric experience

https://www.minervamedica.it/en/getfreepdf/N1NZQ1AxVTdyMk9OMVdOOWR4Y3FudC9FNDVCbnVaUS9weDVqN0cyTnpxY3dLV1BFUitTRWo1T2tmMUxEYjdCdQ%253D%253D/R37Y2025N01A0030.pdf
https://www.minervamedica.it/en/getfreepdf/N1NZQ1AxVTdyMk9OMVdOOWR4Y3FudC9FNDVCbnVaUS9weDVqN0cyTnpxY3dLV1BFUitTRWo1T2tmMUxEYjdCdQ%253D%253D/R37Y2025N01A0030.pdf
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VasQ is intended for use as an external support for upper extremity arteriovenous fistulas created

for vascular access by means of vascular surgery. Prior to use, please reference the Instructions for

Use for more information on indications, contraindications, warnings, precautions and adverse

events available at https://laminatemedical.com/eIFU.
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