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Introduction

ü Small incision or percutaneous procedures,

ü Less blood loss, anesthesia time, and shorter post-surgical 

recovery time,

ü Well-established technique with practice in various applications.

However:

ü Requires specialized instruments and techniques, 

ü Has small workspace for surgeons,

ü Requires dexterity and more interaction with anatomy 

compared to the conventional surgery,

ü Has smaller field-of-view Ą higher risk of human error,

ü The catheters are maneuvered from outside the body.

Robotic Catheterization

CorindusCorPathSystem



Advantages and Limitations 
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Hooshiar et al., 2019

Reduce Health Risks for 
Patients and Surgeons

Small/No Incision

Dexterity and Precision

Shorter procedural time

Limited force transmission 
capacity

Compromise between force 
capacity and workspace

Difficulty in steering through 
complex anatomy

Risk of contact injury by large 
contact force Catheter Insertion Under live X-ray
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Clinical Need

Ablation, Nucleus Medical Media

Neurology

Urology
Obstetrics 
and gynecology

Ophthalmology
Cardiovascular

Laparoscopy Coronary arteries

Image: A. Hooshiaret.al (2020)

Steerable catheter



Å Atrial Fibrillation (AFib) is the most common
arrhythmia, in which the electricalactivity within
the atriabecomeschaotic.

Radio Frequency Ablation

Ablation, Nucleus Medical Media

Å In RadioFrequencyAblation(RFA),the arrhythmogenic
siteswithin the cardiactissuearepartiallyburnedoff to
reducethe undesiredpulsationwithin the cardiactissue.

3D Heart model from Zygote Media Group Inc.



Parametric Finite Element Model

Cantilever beam with a length of L=108 mm and diameter D=2.33 mm 

Model of catheter: Blazer II XP, Model 4770THK2, Boston Scientific

Boston Scientific

Deformation of catheter



Experimental setup

Experimental setup, (1) data acquisition unit (2) power supply of sensor (3) camera 
(4) ATI Industrial Automation, F/T Sensor: Mini40 (5) tip of the catheter (6) holder (7) 
linear actuator (8) Nema17 stepper motor (9) steerable catheter (10) power supply 

(11) Arduino MEGA 2560 (12) microstepdriver.

Deformation for the tip of catheter when the 
catheter squeezed 40 mm to the force sensor.




