Surgical Robots In, Space
Long Distance Telesurgery
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Complete telesurglcal syste

Zeus and da Vinci
Development by 1991/1992

Clinical use since 1998/1999
FDA approval: 2001

30% of prostatectomies performg
robotically in the USA
1000 dg,Vincis in use

Da Vinci S in 2003
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Long distance telesurgg
. The Lindbergh operation

A
7t September 2001

Hour-long gallbladder removal —
New York- Strasbourg

Master setup in an office building
Average latency: 150 ms

Tamas Haidegger: Surgical Robots in Space
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\ *J. Marescaux et al.: Transcontinental RoBssisted Remote Telesurgefys iy
Feasibility and Potential Applications; Annals of Surgery, A< .

Vol. 235, No. 4., p. 48492., 2002
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Extreme+telemedici

Space medicine fer long duration manned mis

complete health monitoring
miniaturized integrated biosensors
ontline clinical information system
strategic health care research planner
( for data analysis and support)
medical knowledge base
( fQr identifying the risks and hazards)
astronauts should receive comprehensive
medical training
a skilled flight surgeon should be in crew
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terrestrial health support centre

complete surgical simulator on Earth

multimodal physiologic model of astronauts
(for reference on health status) «
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*NASA Space Flight Human System Standard, Volume 1: Crew Health;
Space Flight Health Requirements Document, NASA-3001, 2007
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‘Robot ASS|sted MlcroSurgery (RAMS)

NASA Jet Propulsion Laboratory, 1997
Two 6 DOF arms for 40 ccm workspace
10 micron-accuracy

1:100 scale down, tremor filtering, *

Surgical Robots in Space
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*H. Das, T. Ohm et al.: Robot Assisted MicroSurgery Development at JPL; TetRepgrt, 1998
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Surgical robots for space
| M7,Robot
SRI International, 1998
Light weight — 15 kg
7 DOF arms

1:10 scale down, tremor filtering
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Concept of complete telemedical support
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Concept of complete telemedical support
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