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Robots With Moves More Delicate Than a Surgeon’s

Robots may one day be routinely used for surgery. The HeartLander
pratotype below uses suction to adhere to a beating heart, Moving like an

HOW THE HEARTLANDER ROBOT WORKS

1. The robaot is
inserted through a
small incision below
the starnum.

2. Forceps are
used to place the
robot directly on
the heart.
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Heartlander moves by aternately applying suction to each of its two
chambers. Tethers aftach to an external vacuum pump and a control
bow. Itis turned by pushing and pulling on the drive wires.
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inchwaorm, it can reach areas that now require doctors to deflate a patient's
lungs. Other researchers are working on flexible, snakelike robots to

3. After the robot
attaches itself, the
surgeon guides it over the
heart with a joystick.
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FROMT SUCTION CHAMEER
An external pump
provides suction.

INJECTION WEEDLE

POTEMTIAL LISES
The robot may be used to
inject medication into difficult-
to-reach areas of the heart; to
attach pacemaker electrodes;
and to selectively burn heart
tissue, in a technique for
curing arrhythmia.
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operate in the throat, and on ancther system that provides visual rather than
tactile feedback for surgical workstations.

ALSO ON THE HORIZON
SMAKELIKE ROBOT

Unlike the rigid instruments used on current
surgical workstations, this flexible proto-
type can more easily work in confined
areas like the throat,

BACKEONES

These tubes can be
used to deliver drugs
or fiher-optic sensors
irto the body.

CETACHAELE GRIFFERS

SUBSTITUTING FOR TOUCH

The lack of tactile feedback makes it easy to break sutures accidentally when
using a surgical robot. This system superimposes colored dots corresponding
to levels of tension over video images of remote manipulators on a manitor.
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