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E ndovascular robotic systems have emerged as 
a potential solution to reduce radiation expo-
sure to medical personnel, enable teleopera-

tion in areas lacking certain interventional expertise 
within a specific time frame, and possibly enhance 
procedural precision and stability. 1-4 Despite these 
advantages, the broader adoption of endovascular ro-
botics has been limited because of challenges such as 
a lack of compatibility with standard devices, a lack 
of haptic feedback, a need to place interventional de-
vices manually, and complex user interfaces.

The aim of the present study was to evaluate the 
safety and efficacy of the SENTANTE endovascular 
robotic system (UAB Inovatyvi Medicina), a next-
generation robotic system designed to address these 
limitations, in performing peripheral endovascular 
procedures. 5 The robotic system consists of a bedside 
unit that manipulates the endovascular devices in 
the operating room and a workstation located outside 
the operating room that controls the bedside unit 
according to operator input. The robotic system is 
capable of the fully remote delivery and

manipulation of standard catheter-based devices, 
including wires (0.014, 0.018, and 0.035 inches), 
sheaths (2-8 F), and the fully remote placement of 
interventional devices, including balloons, stents, 
plugs, and coils. The bedside unit can manipulate up 
to 3 endovascular devices simultaneously, one inside 
the other (over the wire) (Figure 1A). The remote 
workstation, which controls the bedside unit, uses 
conventional endovascular devices as the user 
interface (Figure 1B). The devices at the workstation 
are manipulated by the operator and are subse-
quently replicated by the bedside unit in real time. 
The bedside unit measures device-vessel resistance 
within the vessels and provides haptic force feedback 
through the user interface devices. Because the input 
devices at the workstation consist of standard 
endovascular devices that provide haptic feedback, 
the experience for the operator closely resembles 
performing the procedure at the bedside.

A single-center, prospective, first-in-human clin-
ical trial was conducted to assess the safety and ef-
ficacy of the robotic system in peripheral

ISSN 1936-8798 https://doi.org/10.1016/j.jcin.2025.12.021

From the a Division of Vascular Surgery, Department of Surgery, University Medical Center Groningen, University of Groningen, 
Groningen, the Netherlands; b Faculty of Medicine, Vilnius University, Vilnius, Lithuania; c Department of Vascular Surgery, Pauls 
Stradins Clinical University Hospital, Riga, Latvia; d Department of Clinical and Interventional Radiology, Göttingen University 
Medical Center, Göttingen, Germany; e Department of Vascular Surgery, Ludwig Maximilians University, Munich, Germany; 
f Vascular and Endovascular Surgery, Mathias Spital Rheine, Rheine, Germany; g Vascular and Endovascular Surgery Unit, San 
Giovanni di Dio Hospital, Florence, Italy; and the h Health Telematics Science Institute, Kaunas University of Technology, 
Kaunas, Lithuania.
The authors attest they are in compliance with human studies committees and animal welfare regulations of the authors’ 
institutions and Food and Drug Administration guidelines, including patient consent where appropriate. For more 
information, visit the Author Center.

Manuscript received December 2, 2025; accepted December 11, 2025.

J A C C : C A R D I O V A S C U L A R I N T E R V E N T I O N S VO L . 1 9 , NO . 8 , 2 0 2 6

ª 2 0 2 6 T H E A U T HO R S . P U B L I S H E D B Y E L S E V I E R ON B E H A L F O F T H E AM E R I C A N

CO L L E G E O F C A R D I O L O G Y F O U N D A T I O N . T H I S I S AN O P E N A C C E S S A R T I C L E U N D E R

T H E C C B Y L I C E N S E ( h t t p : / / c r e a t i v e c omm o n s . o r g / l i c e n s e s / b y / 4 . 0 / ) .

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.jcin.2025.12.021
https://www.jacc.org/author%2Dcenter
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcin.2025.12.021&domain=pdf
http://creativecommons.org/licenses/by/4.0/


endovascular procedures. The study was approved by 
the local ethics committee. Written informed consent 
was obtained from each participant.

Between July 2024 and October 2024, 10 patients 
(mean age 67.1 ± 10.91 years, 3 women) underwent 10 
diagnostic and 11 therapeutic procedures. Access was 
obtained to the common femoral artery under ultra-
sound guidance, providing retrograde access in 8 
patients and antegrade access in 2 patients. The 
target lesion was reached using a crossover approach 
in 2 patients.

Diagnostic procedures involved the aortic arch 
(n = 1), renal arteries (n = 1), aortoiliac arteries 
(n = 6), and infrainguinal arteries (n = 2). Five pa-
tients underwent stenting of the common iliac artery 
(stenotic lesions of 60%, 75%, and 90%), with 1 pa-
tient undergoing additional concomitant stenting of 
the external iliac artery (80% stenosis) and percuta-
neous transluminal angioplasty (PTA) of the deep 
femoral artery (70% stenosis). One patient under-
went PTA of the superficial femoral artery at 2 loca-
tions (70%-80% and 90% stenoses), and 1 patient 
underwent PTA of the tibioperoneal trunk (70%-80% 

stenosis). One embolization procedure was per-
formed using an Amplatzer Vascular Plug (Abbott 
Cardiovascular), targeting the left internal iliac 
artery.

For diagnostic procedures, median procedural 
time was 17.50 minutes (Q1-Q3: 13.75-31.25 minutes), 
median fluoroscopy time was 2.78 minutes (Q1-Q3: 
0.52-4.17minutes), and median injected contrast 
volume was 15.00 mL (Q1-Q3: 10.00-22.50 mL), 
respectively. For therapeutic procedures, median 
procedural time was 15.00 minutes (Q1-Q3: 10.00-
25.00 minutes), median fluoroscopy time was 
3.23 minutes (Q1-Q3: 2.37-4.25 minutes), and median

injected contrast volume was 20.00 mL (Q1-Q3: 7.00-
30.00 mL), respectively.

Technical and procedural success was achieved in 
all cases. Clinical success was achieved in all pa-
tients, with no adverse events. None of the proced-
ures required manual assistance or conversion to 
standard manual procedure, excluding loading and 
removal of endovascular devices on the robotic sys-
tem. The average patient radiation exposure was 120
± 154.13 mGy (maximum 664 mGy). Operator radia-
tion exposure was significantly reduced from an 
average of 0.95 ± 0.68 to 0.02 ± 0.04 μSv (Z = − 115.5; 
P < 0.0001), on the basis of a comparison of a refer-
ence dosimeter positioned behind a lead x-ray shield 
in the operating room and a dosimeter in the chest 
pocket of the operator worn without lead aprons. 

The present study demonstrates the potential of a 
robotic system to perform peripheral endovascular 
procedures fully teleoperated, including remote 
stent placement, embolization material deployment, 
and balloon inflation. By performing procedures fully 
remotely, radiation exposure to operators can be 
reduced to near zero. Additionally, this capability 
could expand access to lifesaving interventions, such 
as thrombectomies for stroke treatment, in areas 
where specialized expertise is not available. Larger 
trials to confirm the safety and efficacy across 
different clinical scenarios and comparative studies 
with traditional manual interventions are called for.
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FIGURE 1 The Endovascular Robotic System

(A) The bedside unit of the robotic system, with 3 pairs of cassettes, capable of manipulating up to 3 endovascular devices simultaneously, 
one inside the other (1 guidewire and 2 over-the-wire catheters). (B) The remote workstation, located outside the operating room, using 
conventional endovascular devices as the user interface that provide haptic feedback.
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