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Development of the pericardiocentesis assistance device is able to observe and grasp the pericardiun
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Kiyoshi NAEMURA, Tokyo Univ. of Technology

Abstract: The pericardiocentesis is important technique for the cardiac tamponade procedure. Though, the study of
efficient device for the pericardiocentesis has almost not performed. We aimed to develop a new pericardium grip forceps
The new pericardium grip forceps is able to insert a needle and an endoscope. In order to satisfy design guide, the forcej
was designed by 3D-CAD. The designed forceps was analyzed by the finite element analysis. The analysis result wa
evaluated by the safety rate and stress. As the result, the designed forceps can grasp the pericardium in maximum 4N. Ti

endoscope up to 6 mm in diameter is able to insert in the designed forceps.
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(a) Geometry figure (b) 3D-CAD figure
Fig. 1 Design of control parts
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Fig. 2 Stress on the slide link
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Fig. 3 Distribution of stress on the slide link
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Fig. 5 Forceps of pantograph mechanism
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(a) Geometry figure (b) 3D-CAD figure
Fig. 6 Design of grasping parts
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Fig. 7 Dissymmetric design of grasping parts
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Releasing

Fig. 8 Grasping and releasing motion by grasping parts
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Fig. 9 Hollow forceps overview image
Table 1 Specifications of proposal device
Length [mm] 415
Height [mm] 148
Grip and shaft 12
outer diameter [mm]
Grip inner diameter [mm] 1.3
Shaft inner diameter [mm] 6.1
Maximum Aperture angled [deg] 60
Maximum grasping force on grip tip [N] 4.0
material Stainless
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Fig. 10 Stress test result by finite element analysis
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Fig. 11 Safety rate result by finite element analysis
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