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Disclosure

• Consultant for Sentante

The Next Generation of Robot 
Optimizing with Sentante ®

• 3 or more concurrent use
• Acceptable size
• Using traditional devices
• Multiple area use ie PCI and PVI or PVI, PCI 

and Neuro
• Haptic Feedback
• Ease of use
• Concurrent remote inflation or aspiration or 

fluid installation

• Standardization of procedures

• Significantly less environmental risk to 
healthcare team
– Radiation

– Orthopedics
– Hearing protection

• Less procedural error with less procedural 
fatigue?

• Improved imaging? 
• Incorporation of AI?
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First in Human EU 
Clinical study: 

Hardwired system
N= 10 Patients 
21 Peripheral vascular procedures:

– 10 diagnostic procedures:
• Aortic arch
• Renal arteries
• Iliac and femoral region
• Below the knee

– 11 treatment procedures:
• PTA
• Balloon expandable 

stents
• Covered stents
• Anplatzer vascular plug

Different diseases and conditions:
• Peripheral arterial 

disease
• Aneurysmal disease
• Dissection
• Stent fracture 

Results:
- 100% technical 

success 
- 0% of safety issues
- NO X-Ray radiation to 

all medical personnel
Excellent feedback from 

investigators

®
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+

[data encryption and compression]

+
[multilayer data transfer]

stroke
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Transatlantic mechanical 
thrombectomy

2025 Oct

• University of Dundee
• Prof Iris Grunwald

• Baptist Health
• Ricardo Hanel MD 

• 4,000 miles distance
• Cadaver stroke model
• 120 msec lag 
• Previous models

• Silicon
• 3D replica
• Animal

First-in-the-World Remote and Transatlantic Robotic-Guided 
Thrombectomy in a Perfused Human Cadaveric Model

• Different techniques successfully 
utilized:
– Stent retriever
– Aspiration
– Solumbra (stent retriever + 

aspiration)
• Technical success:

– Safe navigation and clot 
engagement were achieved 100%

• Radiation exposure:
– Zero exposure to the remote 

operator or technical staff in 
charge of loading devices

• Tactile feedback:
– Haptic feedback was similar to live 

procedures

• 3 control sites:
– IGTRF, University of Dundee, UK
– Ninewells Hospital site, Surgical 

Skills, Dundee, UK
– Baptist Neurological Institute, 

Miami Florida, USA
• 11 stroke thrombectomy 

procedures on 3 cadaveric 
models

• Diferent anatomical location of 
thrombus:
– MCA M1, M2
– ACA A1, A2
– Basilar artery
– PCA P1

Results: Network
• Median network round trip time 119 ms (range 0 – 330 ms); no 

disconnections or mechanical failures occurred. 
Network: Dundee, UK - Berlin, Germany - Dundee, 
UK
Date: 2nd Oct, 2025

Min Max Mean Median
RTT (ms) 0 212 57 56

Jitter (ms) 0 45 20 17

Lost (%) 0 1 0.21 0

Date: 3rd Oct, 2025
Min Max Mean Median

RTT (ms) 0 192 61 56

Jitter (ms) 0 67 22 15
Lost 0 3 0.79 0

Network: Jacksonville, Fl, USA -London, Uk -
Dundee, UK

Date: 2nd Oct, 2025
Min Max Mean Median

RTT (ms) 0 330 133 119
Jitter (ms) 0 57 20 17

Lost (%) 0 1 0.21 0
Date: 3rd Oct, 2025

Min Max Mean Median
RTT (ms) 0 279 181 165
Jitter (ms) 0 88 35 17
Lost 0 1 0.00 0
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Potential Hurdles
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Network Latency, Reliability & Imaging Demands

- Latency affects micro-catheter, wire, aspiration and 
stent-retriever control
- High-frame-rate fluoroscopy requires stable high-bandwidth 
connection
- Any network jitter can impair clot navigation in tortuous 
anatomy
- Risk of dropout during critical phases (clot retrieval, carotid 
access)
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Safety, Fail-Safes & Cybersecurity

- Must define safe robot behavior during disconnection
- On-site team must be able to immediately assume control
- Cybersecurity threats could alter control inputs or imaging 
streams
- Data integrity essential for stroke triage and perfusion 
imaging
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Regulatory, Liability & Credentialing

- Operator licensure across states/hospitals for emergent stroke 
care
- Liability distribution among remote 
neurologist/interventionist, host hospital & vendor
- Lack of established standards of care for remote 
thrombectomy
- Need for prospective safety/effectiveness data vs. current 
in-person benchmarks
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Infrastructure, Workflow & Readiness

• Spoke-site readiness:
– Nuanced consent 
– Skilled nurses/techs
– Emergent anesthesia
– Sheath placement conversion protocols
– Complication management
– Post procedure care
– Medico legal challenges
– Reimbursement strategies complex

• Example
– Acute stroke requires <30–60 min door-to-reperfusion → any delay is unacceptable
– - Network redundancy must be built into stroke workflows 

(CT→angio→recanalization)

• Capital + IT requirements at sites
• Incorporation of AI may hasten?
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• Zero X-Ray exposure to all medical personnel in FIH trial – fully 
robotic procedures

• Peripheral application - could be used on daily basis localy, remote 
connection once needing support
– Stroke thrombectomy in a non neuro dedicated site
– Radioembolization in a local hospital for pallative care
– Disasters, war zones, space

• Device and procedure agnostic – liquid embolization, coiling, plug 
implantation capability for complications management


