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system 5000 Power Plus
Electrosurgical Generator

Preface

The System 5000 Power Plus is a multi-purpose electrosurgical generator
for use in the modern operating room. It features both monopolar and bipolar
functions to satisfy all of your surgical demands with safety, flexibility, reliability
and convenience.

The System 5000 Power Plus offers two levels of coagulation, pinpoint and
spray. Pinpoint coagulation provides precise control of bleeding in localized
areas. Spray coagulation provides greater control of bleeding in highly vascular
-tissues over broad surface areas. This unit also offers infinitely variable blend
that allows you to set the exact power desired for pure cut or cutting with
hemostasis.

For your convenience, the power output of the System 5000 Power Plus is
calibrated in watts with large, illuminated digital displays. For your safety this
unit has totally separate bipolar controls, discrete output, cord fault alarm and
isolated R.F. output.
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Specificatibns

System 5000 Power Plus Specifications

Performance

Qutput Waveform:

Pure Cut:

Blend:

Bipolar Cut:

Bipolar Coag:

Pinpoint Coag:

Spray Coag:

500 KHz Sinusoid (Independent of load)

Pulse modulated variable duration 500 KHz Sinusoid (500 Ohm
Load) Pulse duration variable from 47 + 2usec to l4usec
Period 50usec

500 KHz Sinusoid (Independent of load).

Pulse modutated 500 KHz Sinusoid (125 Ohm Load) Pulse duration
7usec nominally Period 50usec

Pulse modulated 500 KHz Sinusoid (500 ohm load) Pulse duration
7Jusec nominally Period 50 usec Open circuit: Waveform is
damped sinusoid.

Pulse modulated 500 KHz damped sinusoid (open circuit). Pulse

duration 4usec nominally (500 ohm load) Period 32usec. Open
circuit: Waveform is damped sinusoid.

Table 1-1 i




Specifications

System 5000 Power Plus specifications

Output characteristics (maximum control settings)

Frequency all modes 500KHz

Mode Power (Typical) P/P Voltage (Maximum open circuit)
Cut 350 W 2000 V
Cut Blend 1.5 320 W 3600 V
-~ 500 ohm
Coag Pinpoint 130 W 4000 V
Coag Spray 5 W 8000 V
Cut Bipolar 50 W 550 V
125 ohm
Coag Bipolar 50 W : 1280 V

Input Characteristics (Typical)

Maximum control setting into 500 ohm load

Model 132030, 132036 Models 132031, 132033, 132034, 132035
115 VAC 60 Hz 220/240 VAC 50 Hz

Idle: 0.6 A Idle: 0.3 A

Cut: 12 A Cut: 6 A

Coag 6 A Coag: JA

A = Amps

Hz = Hertz

V = Volts

W = Watts



System 5000 Power Plus Specifications

Risk Currents (Typical)

R.F. High Frequency (Per IEC 601-2-2 Sec 19.101)
AAMI 1982 Draft for Electrosurgery (200 ohm load)

Type:

Spillage Protection:

Internal Design:

Output Configuration:

Cooling:

Dimensions:

Weight:

Approvals:

ma = milliamp

Patient to Ground Active to Ground

Cut Pure 100 ma 100 ma

Coag Pinpoint 70 ma 70 ma

Coag Spray 125 ma 120 ma

Coag Bipolar 105 ma 95 ma

Coag Bipolar 95 ma 90 ma
General

Classification: Class I

+ 1Ol

Drip Proof ‘

Solid State

RF Floating (Isolated)

Convection (No Fan)

8 Hx 18W x 19 D Inches

20 x 4 x 46 W x 49 D Centimeters

43 1bs. (19 KG)

BS5724, SPRIMA, TNO (220/240V)

UL544, CSA22.2 No. 125 (115V), AS. 3200, 3202

Cardiac Floating (See Glossary)
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System 5000 Power Plus specifications

Risk Currents (Typical)
Low Frequency (Per IEC 601-1 Sec 19)

Earth Leakage (Ground)
Enclosure Leakage

Patient Leakage (Type CF)
Mains Voltage on AP (Type CF)

Patient Auxiliary (Type CF)

.042 ma (N.C.), 0.0003 ma (S.F.C.)
.042 ma (N.C.), 0.080 ma (S.F.C.)
0.0004 ma (N.C.), 0.0004 ma (S.F.C.)
0,001 ma

.0001 ma (N.C.), .0001 ma (S.F.C.)

Risk Currents (Typical)
Low Frequency (Per U.L. 544 Sec 27)

Chassis to Neutral
Line Polarity Normal (Ground Open)
Line Polarity Reversed (Ground Open)
Patient Lead (A11 - RF Active or Neutral)

Line Polarity Normal - Ground Closed

Line Polarity Reversed - Ground Closed

Line Polarity Normal - (Ground Open)

Line Polarity Reversed - (Ground Open)

AP Applied Part

CF Cardiac Floating

ma Milliamp

N.C. Normal Condition
S.F.C. = Single Fault Condition
uA Microamp

18.0 uA
24,0 uA

0.4 uA
0.5 uA
1.5 uA
2.5 uA



Visual Indicators:

Audio Indicators:

Electrical:

Line Regulation:

Coag

Cut

Bipolar Coag
Bipolar Cut

Cord Fault
Footswitch Select
Mode Select

Cord Fault
Monopolar Cut Mode
Monopolar Coag Mode
Bipolar Cut

Bipolar Coag

Blue
Yellow
Blue
Yellow
Red
Green
Green

1KHz Modulated Tone
1K Hz

500 Hz

250 Hz

125 Hz

Rear adjustment for Cut and Coag tone {Audio Tone cannot

be silenced).

Cord fault alarm is not adjustable.

Output power is unaffected by line voltage variation of + 10%.

Table 1-1
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OUTPUT POWER

OUTPUT POWER

TYPICAL AC INPUT VOLTAGE VS OUTPUT POWER

500Q
400
PURE CUT MAX
300
200
BLEND 50% POWER SETTING 175
"- : S
PINPOINT COAG MAX
100
SPRAY COAG MAX .

105
210

60

110 115
220 230

AC INPUT VOLTAGE

100Q

120
240

125
250

40

l
BIPOLAR COAG MAX

BIPOLAR CUT MAX

20

105
210

110 : 115
220 230

AC INPUT VOLTAGE

TABLE 1-1

120
240

126
250




Typical Power Output vs Load Impedance
At Maximum And Mid Positions
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POWER OUTPUT WATTS

POWER OUTPUT WATTS

TYPICAL POWER SETTINGS VS POWER OUTPUT

125

100

400

350

0
5000 E 300
75 ;
= 250
=
/ 5
/ = 200
o :
3
o]
2 100
25
50
0 0
25 50 75 100 125
POWER SETTING
PINPOINT COAG
80
70 60
60 50
4 N
5000 / =
P
50
y = 40
=
o
40 &
o
o 30
30 §
O 2
20 a
110 10
0 0
10 20 30 40 50 60 70 80
POWER SETTING
SPRAY COAG

TABLE 1-1

50 100 150 200 250
POWER SETTING

300

PURE CUT, CUT WITH BLEND

1000 /
COAG 4 /

)/

4

10 20 30 40

POWER SETTING
BIPOLAR CUT AND COAG

50

ix




PEAK VOLTAGE

PEAK VOLTAGE

TYPICAL POWER SETTING VS OPEN CKT PEAK VOLTAGE

1500
1250 /
/ BLEND 50%
1000
750 /
PURE CUT
500
250
25 50 100 150 . 200 250 300 350
POWER SETTING
4000
3500
3000 500
SPRAY
COAG
2500 400
& BIPOLAR
2000 'S COAG
-l 300
PINPOINT g
1500 COAG <
X 200
Q. BIPOLAR
1000 }/ —_—
100 | ==
500
0 0
10 25 50 75 100 125 5 10 20 30 40 50

POWER SETTING

TABLE 1-1

POWER SETTING



Foreword

Al1l Bard Electro Medical Systems
electrosurgical products are
warranted against defects in
workmanship and materials as
described in the warranty (see
below). The Warranty Registration
Card enclosed with the generator
should be completed and returned
promptly to Bard Electro Medical
Systems to ensure registration of
your new generator. If a warranty
card was not enclosed with your new
generator, please call the Field
Services Department 1-303-790-1117
for assistance, If additional
information or assistance is
required within the United States,
contact the Marketing Services
Department, Bard Electro Medical
Systems, Englewood, Colorado
(1-303-790-1117) and request the
additional information or
assistance that you feel is
required. If any information in
this manual is found to be in
error, or if there are any
additions or deletions that you
feel will improve the manual,
please forward your comments to the
Technical Services Department, Bard
Electro Medical Systems. Note

Note:

Do Not attempt to assemble, install,
operate, or service this equipment
until all contents of this manual
are thoroughly understood.

Bard Electro Medical Systems
reserves the right to make changes
to its products without incurring
any obligation to make similar
changes on equipment previously
built or sold.

Limited Warranty
The electrosurgical power unit

and/or footswitch is warranted to
the original purchaser to be free

from defects in material and
workmanship for a period of two (2)
years from the date of purchase.

If the Power Unit and/or Footswitch
proves to be so defective,
Purchaser may return same to Bard
Electro Medical Systems for repair
or replacement, as Bard Electro
Medical Systems deems appropriate.
The liability of Bard Electro
Medical Systems under this limited
warranty does not extend to any
Power Unit and/or Footswitch which
has been abused, misused or
serviced by anyone other than an
authorized Bard Electro Medical
Systems representative.

While the unit is within the stated
warranty period, no unauthorized
service repairs or modifications on
this equipment other than that
described in the Maintenance
Section of the Technical Manual
should be attempted. Any
unauthorized repairs will
immediately void the remainder of
the warranty. If a local Bard
Electro Medical Systems
representative is not available,
service assistance is available by
calling 1-303-790-1117,

This limited warranty is in lieu of
all other warranties, whether
expressed or implied (including any
warranty of merchantability,
suitability or fitness for a
particular purpose) respecting the
power unit and/or footswitch, or
any other component and the
liability and remedy stated in this
limited warranty will be the sole
1iability of Bard Electro Medical
Systems and remedy available to
purchaser for said products whether
in contact tort (including
negligence or otherwise). Bard
Electro Medical Systems will not be
1iable to purchaser for any
incidental or consequential damages

Xi
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arising out of or incident to the
handling, use, maintenance or
servicing or disposition of the
same,

General Information

This Technical Manual contains
operating and maintenance
information concerning the Bard
Electro Medical Systems System 5000
Power Plus. This manual is
designed principally for the
Bioengineer or other technical
personnel concerned with periodic
evaluation of system performance
and maintenance., A separate
document, the Operator's Reference
Manual, is provided by Bard Electro
Medical Systems to satisfy the
needs of surgical personnel who are
concerned with daily checkout and
operation of the system. The
operation section of this technical
manual is equivalent in format and
content to the Operator's Reference
Manual. If you are performing an
incoming inspection on a System
5000 Power Plus, your attention is
directed to the Installation,
Operation and Maintenance sections
of this manual, which should be
reviewed prior to applying power to
the generator.

A. System

The System 5000 Power Plus'
basic operating kit consists of
a Generator, an Operator's
Reference Manual and the
Technical Manual. The
generator's front and rear views
are depicted in Figure 1-1,

B. Accessories

A complete line of compatible
reusable and disposable
electrosurgical accessories are
available from Bard Electro
Medical Systems. The following
Bard accessories are recommended
for use: footswitches, patient

plates, conductive gel, mobile
carts, safety cup holders,
switchable handcontrols,
disposable and reusable pencils
and handles (monopolar and
bipolar), suction tubes, cords
and adapters. See the
“Operation" section for
connection of accessories.

Specifications for the System
5000 Power Plus generator are
presented in the front of the
manual, Table 1-1. Consult the
"Maintenance" section of the
manual for instructions on
Testing and Lalibration of the
generator,



IT.

Use Safety Precautions

Do Not's

A. Do Not:
B. Do Not:
C. Do Not:
D. Do Not:
E. Do Not:
F. Do Not:
G. Do Not:
H. Do Not:
Do's

A. Do:

B. Do:

C. Do:

D. Do:

E. Do:

F. Do:

G. Do:

H. Do:

1. Do:

J. Do:

K. Do:

Operate equipment before reading the Operator's Reference Manual.
Operate equipment in the presence of flammable anesthetics or cleaning
agents, etc, (Possible explosion hazard.)

Actuate the foot pedal, handcontrol or forceps above 50% duty cycle
(allow more time "Off" than "On").

(Under test condition) operate equipment with no load at full power
output for greater than 30 seconds.

Test electrosurgical unit output by sparking the active electrode to the
patient plate or grounded metal objects.

Connect patient plate to ground and defeat generator's isolated
configuration. ,

Use power plug adapters or "cheaters".

Attempt measurement or servicing of any type before reading Technical
Manual.,

Read the Operator's Reference Manual and Technical Manual before
applying power to generator.

Set power control dials counter clockwise (C.C.W.) before applying
power,

Observe Danger and Warning notes on the cover of the generator.

Be aware that the generator delivers power on a "first come first served"
activation (first activated device controls the output).

Know that Coag overrides Cut in Monopolar and Bipolar, if both modes are
activated at the same time using the footswitch,

Know that Pinpoint and Spray are mutually exclusive modes. "Type"
switch on control panel must be positioned to desired mode for correct
output,

Know that changing front panel control switches (i.e., mode, footswitch
or coag select) when activated will momentarily shut down the output
until reset to new mode.

Know that Blend power may have to be increased when switching from Pure
Cut to Cut with Blend at very high settings.

Observe manufacturer's area requirements for dispersive electrodes
(patient plates).

Perform periodic inspection of equipment and accessories,

Request the troubleshooting cassett tape film from Bard Electro Medical
Systems, Inc. or your local Bard Electro Medical Systems, Inc.
distributor,

Xiii
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Description

General

This section contains information
concerning the general Description
and Functional operation of the
System 5000 Power Plus electro-
surgical Generator. The 5000
generator is an extremely versatile
unit that provides monopolar output
power to meet the requirements of
conventional surgery and Bipolar
output power to meet the
requirements of more delicate
surgery.

The System 5000 Power Plus
incorporates .the latest
state-of-the-Art electronic
devices. Modular design enables
easy removal and replacement of
Sub-assemblies. The front panel
power controls are color coded, as
well as the mode indicators and
output receptacles. In addition,
Functional lamps illuminate when
selector switches are positioned to
the desired modes of operation, or
when the cord fault monitor
activates.

The System 5000 Power Plus
generator is an isolated system
(patient return Not referenced to
chassis ground). The generator is
designed with discrete output,
"first come first served" meaning
only one accessory will be
activated at a time. A cord fault
monitor circuit senses the
dispersive electrode (patient
plate) integrity sounding an alarm
in the event of a disconnection or
malfunction. Mode tones of
different frequencies are used (as
are the mode lights) to clearly
distinguish the activations of the
cutting and coagulation (monopolar
or bipolar) modes of operation.
The audio circuits cannot be
silenced completely, so that in the
event of an accidental activation
of the generator, the audio
circuits will emit a tone alerting
personnel of generator activation.

Modes

The System 5000 Power Plus
generator provides four (4)
basic modes of monopolar
operation and two (2) modes of
bipolar operation.

A. Monopolar

1. Pure Cutting: Provides an
incision with minimal
hemostasis. Generates a
continuous 500KHz,
sinusoid. (Independent of
load.)

2. Blend: Provides cutting
with hemostasis. Generates
a variable duration pulse
modulated 500KHz, sinusoid:
(500 ohm load) variable
from 47 + 2usec to 14 usec.
Period 50usec.

3. Pin Point Coagulation:
Provides hemostasis
(dessication). Generates
fixed duration pulse
modulated 500KHz, damped
sinusoid (open circuit)
(500 ohm load). Pulse
duration 7usec. Period
50usec.

4, Spray Coagulation: Used
where fulguration, i.e.,
sparking to tissue is
required. Generates pulse
modulated 500KHz damped
sinusoid (open circuit)
period 32usec.

B. Bipolar

1. Bipolar Coagulation: Pro-
vides reduced coagulation
power to bipolar
accessories. Generates
pulse modulated 500KHz
sinusoid (125 ohm load).
Pulse duration 7usec.
Period 50usec.

1-1
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1-2

2. Bipolar Cutting: Provides
cutting power to bipolar
accessories, Generates a
continuous 500KHz sinusoid.
(Independent of load).

Functional

A complete description and purpose
of each front and rear panel
control, indicator and accessory
connectors is shown in the
'Operations' section of this manual

page 3-12,

The function of the front panel
mode, footswitch, pin point/spray
selectors and blend control are
described as follows:

A. Mode Switch

1. Monopolar Position

a.

b.

Monopolar LED digital
displays illuminate.
Cord fault lamp
illuminates and the
sound circuit emits a
warning tone until a
dispersive electrode
(patient plate) is
connected to the
dispersive receptacle.
Monopolar RF current
flows through an
isolated loop from the
selected monopolar
active receptacles
through the active
accessory, through the
patient, and returns to
the generator via the
dispersive electrode.
Discrete output: first
monopolar activated
accessory and mode will
provide power to its
accompanying output
receptacle.

Pure cutting, blend,
pin point and spray
modes are available

2.

subject to mode
selector switch
positions.

Method of activating
modes depends on the
footswitch selector
position.

Bipolar Position

Co

Bipolar LED digital
display illuminates.
Cord fault lamp and
warning tone turn Off,
(Dispersive electrode
not required for
bipolar operation.)
Bipolar RF current is
restricted to tissue
grasped between the
bipolar forceps' jaws.
The bipolar RF current
flows through an
isolated loop from the
generator's bipolar
active receptacle to
the active accessory
forceps jaw through the
patient tissue grasped
by the forceps, back to
the generator via the
return forcep jaw and
output receptacle,
Discrete output: first
activated bipolar
accessory will provide
power to the bipolar
receptacles,

Both bipolar cutting
and coagulation modes
are available. Method
of activating depends
on the footswitch
selector position,

Dual Mode Position

a.

b.

Both monopolar and
bipolar LED digital
displays illuminate.
Cord fault lamp
illuminates and the
sound circuit emits a



warning tone until a
dispersive electrode
(patient plate) is
connected to the
dispersive receptacle.
(Monopolar RF current
available, hence,
return path required.)
¢. Monopolar and bipolar
RF current are both
available., Monopolar
current flow is identi-
cal to that described
for the monopolar mode
switch position. Bipo-
lar current flow is
jdentical to that des-
cribed for the bipolar
mode switch position.

d. Discrete output: first
accessory activated
(whether it be
monopolar or bipolar
cutting or coagulat-
ing), activated by
footswitch, handcontrol
or handswitchable
forceps, provides the
power to its accompany-
ing active output
receptacle.

e. Any of the six (6)
modes of operation,
pure cutting, blend,
pin point coagulation,
spray coagulation,
bipolar cutting or
bipolar coagulation,
can be used with proper
switch selection.

B. Footswitch Selector

1.

Provides choice of foot-
switch activation for
either the monopolar or
bipolar output receptacles.

IMTluminates the green
functional lamps above the
active output receptacles,
indicating which type of
accessories (handcontrolled
or footcontrolled) are

C.

available for activation
and delivery of power.

Blend Control

1.

When in the fully counter-
clockwise detent position
(CCW), the generator is in
the pure cutting mode.

To activate the blend mode
of operation, rotate the
blend control clockwise
(CW) out of its detent
position (should hear a
click). Further clockwise
rotation. of the blend
control will progressively
illuminate the LED bar
graph above the blend
control knob. This action
controls the variable pulse
width in the blend mode.
The more illuminated the
blend bar graph, the more
hemostasis effect and less
cutting effect. The
cutting power control
adjusts the power of the
blend output and the blend
control adjusts the pulse
width.,

Coagulation Type Selector

1.

When positioned to "P", pin
point type coagulation is
available. The green mode
lamp marked pinpoint above
the P/S selector switch
will illuminate.

When positioned to "S",
spray type coagutation is
available. The green mode
lamp marked spray above the
P/S selector switch will
illuminate.

The pin point/spray
coagulation positions have
no effect in the pure
cutting, blend or bipolar
modes. Switch design
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separates the circuits.

When switching coagulation
type selector (P/S), LED
digital readout will
change.,

Safety Features

19

Discrete Output: Only one
active accessory at any
time.

Cord Fault: Alerts
personnel in case of a dis-
connection of the disper-
sive electrode (patient
plate) and also inhibits
output power until the
fault is corrected. This
action occurs in all four
monopolar modes (pure
cutting, blend, pin point
and spray).

Coag Override: Mode logic
circuits permits only coag-
ulation circuits to be
activated, should accident-
al simultaneous activation
of the footswitch occur.
The footswitch is also
designed with coag override
Tock=-out feature.

Isolated: Return RF
current restricted to
generator active and dis-
persive electrode Toop.

Operational Mode Considerations

1.

In the following discussion
of functional modes, only
the differences of each
mode will be explained.
There are many similarities
in selector switch
positions, controls,
indicators, output
receptacies and overall
circuit configurations.
Reiteration will be

repeated only when
considered significant.

Power delivered to loads
will vary as described in
the power curves shown in
the front of the manual and
Table 1-1,

Color code for cutting,
yellow; coagulation, blue;
active, red and functional
Tamps are green,

While the System 5000 Power
Plus generator is designed
with wide safety margins,
it is not intended for
continuous operation,
Activation of an accessory
in the monopolar mode
should generally be limited
to one minute "on" followed
by an "off" time of equal
or longer duration,

Low voltage triacs are
triggered in the cutting
modes., High voltage triacs
are triggered in the
coagulation modes.
(Coagulation type signals
require higher peak voltage
applied to the RF output
amplifiers to obtain the
desired RF output peak-to-
peak voltage.)

NDispersive electrodes
(patient plates) must be
used for all monopolar
modes .

III. Operational Modes

A. Monopolar

1.

Pure Cutting Operation:

Blend control must be in
detent {full CCW). A
request for pure cutting
power by means of the



handcontrol or footswitch 2.
results in the following
action:

a,

b.

The cut sound circuit
emits a tone of lKHz.
The front panel, yellow
monopolar lamp
iTluminates.

The low voltage triac
triggers and provides a
variable 20-125 DC
voltage to the output
RF amplifiers. This
voltage is controlled
in pure cut by adjust-
ing the monopolar
cutting power control
dial. The output power
can be controlled from
0-350 watts,

The RF logic circuit
generates a continuous
500KHz squarewave.

This squarewave drives
the RF driver, The
driver amplifier acti-
vates a fullwave type
bridge amplifier which
is configured by con-
ventional relays that
are driven by the mode
determining circuits.
The RF signal is
further amplified by
this amplifier and de-
livered to the monopo-
lar output transformer,
A5T29. The signal is
then filtered to
eliminate undesirable
low and high frequency
energy. RF power is
then routed to the
selected monopolar
output receptacle via
balance transformer
A12T1 by means of high
voltage relays 3.
controlled by the mode
logic circuits.

Blend Operation

Operationally, blend
(cutting with hemostasis)
is nearly identical to pure
cutting. The blend control
must be out of detent to
enter the mode and any
further clockwise {CW)
rotation increases the
hemostasis and decreases
the cutting effect, as can
be monitored on the LED bar
graph.

A request for blend cutting
power is acquired by the
same means as was' pure
cutting: footswitch or
handcontrol. The cut sound
circuit, mode indicator
lamp, and low voltage triac
are all the same. However,
in the blend mode, the
output power is controlled
from 0-230 watts.

The RF logic circuit is
different in blend, in that
a "pulsed" waveform is
generated at 500KHz instead
of a continuous waveform,
The RF driver, fullwave
bridge amplifier
configuration, output
transformer, filter,
balanced transformer high
voltage relays and output
receptacles are common to
the pure cutting mode.
Additional circuits in the
front panel and RF logic
are required to create the
blend waveform. (Detailed
circuit analysis will be
covered in Section V,
Theory of Operation.

Pin Point Coagulation
Operation

The coagulation "type"
selector switch must be in
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"P* (pinpoint). A request
for pinpoint coagulation
power by means of hand-
control, footswitch or
handswitchable monopolar
forceps results in the
following actions.

a. The coag sound circuit
emits a tone of 500Hz.

b. The front panel, blue
monopolar lamp
illuminates.

¢, The high voltage triac
triggers and provides a
variable 20-200 DC
voltage to the RF
amplifiers. This
voltage is controlled
in pinpoint coagulation
by adjusting the
monopolar coagulation
power control dial.

The output power can be
controlled from 0-130
watts.

d. The RF logic circuit
generates a "pulsed"
500KHz squarewave. Its
pulse width is fixed at
busec at a period of
50usec.

From the RF logic circuit
forward, pinpoint
coagulation utilizes the
same RF driver, amplifier
configuration and monopolar
output circuitry as was
used for the pure cutting
and blend modes.

Spray Coagulation Operation

Spray coagulation differs
from pinpoint coagulation
in the following ways:

a. The coagulation "type"
selector is positioned
to "S" (spray).

b, The RF logic circuit
generates "pulsed"
squarewaves of 1,Busec

pulse duration at a
32usec period.

¢, The previous fullwave
bridge type amplifier
is now converted to a
stacked, single-ended
amplifier configuration
by means of logic and
conventional relays
which also transfer the
single-ended amplifier
output to the monopolar
spray (fulgeration)
output transformer,
A2T2. This type RF
output configuration
generates the necessary
peak-to-peak voltage to
produce the fulguration
(sparking to tissue)
hemostasis effect that
is then routed through
the balance transformer
to the selected
monopolar receptacle
via the high voltage
fulguration relay.

d. The output power in
spray ranges from 0-75
watts as indicated on
power readout digital
display controlled by
the monopolar
cogulation power
control dial. Note:
Power readout display
changes as coagulation
type selector switched.

B. Bipolar

1.

Bipolar Coagulation
Operation

The mode selector switch
must be positioned to
either bipolar or dual
mode. Dual mode will
require a dispersive
electrode.

A request for bipolar
coagulation is obtained by
means of the footswitch or



handswitching bipolar
forceps resulting in the
following actions:

a. The coag sound circuit
emits a tone at 125Hz.

b. The front panel bipolar
blue coagulation lamp
illuminates,

¢. The high voltage triac
triggers as in the pin-
point and spray modes.
The bipolar output
power can be adjusted
from 0-50 watts by the
bipolar coagulation
power control dial.

d. The RF logic circuits
generate a "pulsed" 500
KHz squarewave. Its
pulse width is 6usec
and period is 50usec.
The RF driver and
output amplifier are
the same configuration
as in pinpoint
cogulation. The logic
circuits set up the
conventional relays to
connect the bipolar
transformer, A5T10.
The signal then is
routed through the
bipolar filter to the
bipolar output
receptacles.

Bipolar Cutting Operation

The bipolar cutting mdoe
differs from bipolar coagu-
lation in the following
ways:

a. The cutting sound emits
a tone of 250Hz,

b. The front panel bipolar
yellow cutting lamp
illuminates.

c. The low voltage triac
triggers as in cutting
and blend modes. The
bipolar output can be
adjusted from 0-50

watts by the bipolar
cutting power control
dial.

d. The RF logic circuit
generates a "continu-
ous" 500KHz squarewave.

The amplifier configuration
and output circuitry is the
same for bipolar cutting as
it was for bipolar
coagulation,
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Installation

Iﬂ

Unpacking

Upon receipt of the System 5000
Power Plus in its shipping
carton, carefully examine the
exterior of the carton for
visible damage. If damage is
evident, have the carrier's
representative remain with you
while you open the carton and
examine the contents.

Note

Treat the contents of this
carton with care. The System
5000 Power Plus is a durable
medical instrument, but rough
handling can damage it.

The System 5000 Power Plus is
packed in one carton, unpack the

generator as follows: (See Figure
6-2).

A. Open the carton containing
the System 5000 Power Plus.

B, Remove the foam packing.

C. Remove the Operator's
Reference Manual and the
Technical Manual,

D. Lift out the generator.

E. Inspect the unpackaged
equipment for visible damage
or missing components, If
the equipment is damaged,
determine if the damage was
sustained during shipment,
If so, contact the carrier
and advise them so that a
report can be made and
settlement determined.

Save the packing carton and
material until the unit is opera-
tional. If for any reason the unit
must be returned, the original
carton will help protect the unit
from shipping damage. If the
carton is not available, pack the
unit carefully, since damage caused
by negligence can void the

IT.

warranty.
Note

Record and retain the serial and
model numbers of the generator.
These numbers should always be
referred to in any correspondence
regarding the 5000 Electrosurgical
Generator,

Assembly

The System 5000 Power Plus requires
no additional assembly prior to
use. When setting up the System
5000 Power Plus for use, the
generator should be placed on the
specially designed Mobile Cart or
any stable cart or table. Caution
should be exercised when placing
the generator on a cart or table so
as Not to obstruct the vents on the
bottom or rear of the generator.

Cautions

This generator was properly
Grounded at the factory by
connecting the ground wire in the
power cable to the generator
chassis. This reduces the
possibility of electrical shocks
that could result from internal
electrical shorts to the generator
cabinet,

The Users' Responsibility is to
insure proper grounding of the AC
power outlets that provide power to
the generator.

Generators are normally shipped
with a standard hospital grade 3
prong connector, which meets
requirement standards for Safe
Grounding.

Note:

Refer to the Operation section of
this manual or the Operator's
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Reference Manual for detailed
operating instructions.

Environmental Requirements
Danger

Use of this device in flammable,
combustible, or oxidizing
atmospheres is not recommended. An
explosion hazard may exist due to
possible spark emissions.

Unit should be operated at air
temperatures from 10°C to 38°C (50°
to 100°F) and within a relative
humidity range of 0 to 97%.

Note:

Avoid storing the unit at
temperatures exceeding 60°C
(140°F).

Operational Set-Up

A, Refer to the System 5000 Power
Plus Operator's Reference manual
or the Operation section of this
manual for instructions
pertaining to preliminary
adjustments and control
functions.

B. Place the System 5000 Power Plus
generator on a clean, flat
surface and allow ample room so
as not to obstruct the vents on
the bottom of the generator.
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System 5000 Power Plus
Electrosurgical Generator

Preface

The System 5000 Power Plus is a multi-purpose electrosurgical generator
for use in the modern operating room. It features both monopolar and bipolar
functions to satisfy all of your surgical demands with safety, flexibility, reliability
and convenience.

The System 5000 Power Plus offers two levels of coagulation, pinpoint and
spray. Pinpoint coagulation provides precise control of bleeding in localized
areas. Spray coagulation provides greater control of bleeding in highly vascular
tissues over broad surface areas. This unit also offers infinitely variable blend
that allows you to set the exact power desired for pure cut or cutting with
hemostasis.

For your convenience, the power output of the System 5000 Power Plus is
calibrated in watts with large, illuminated digital displays. For your safety this
unit has totally separate bipolar controls, discrete output, cord fault alarm and
isolated R.F. output.

See the contents of this Operator's Manual for further details.




Top Cover Instructions

Connections

Dispersive Electrode: Required

Connect dispersive electrode cord to DISPERSIVE ELECTRODE
receplacle.

Footswitch

Connsct footswitch cord to raceptacle on rear panel.

(Not required when using only handswitchable active accessories.)

Active Accessories

Control Seitings
Mode Select

Set MODE selact knob to monopolar.

Check Dispersive Electrode

Check dispersive slectrode cord fault alarms by removing cord from
DISPERSIVE ELECTRODE receptacle . . . reinsert.

Cutting

operstion  /N\ @
This equipment is for use by qualified medical
personnel only. Do not use until the operators
reference manual has been read and understood.

Warning

Injury Risk

Cautlon: This aquipment has an outpul which is capable of causing a
physiologicat effect.

Cet aune pui de sortie
d'entrainer des effets physioclogiques.

Injury to the patient or operator(s) can result from improper dispersive
Follow i i

carelully.

Injury to the patiant or aperator(s} can result when employing neadle
electrode at high power settings.

Requests for highsr power sattings or longer activations than normat
may indicate a faull exists..Do not increase power settings before all
cablss, slectrodes, and connections are checked.

insutate active accessories whan not in use. A safety cup is
recommended.

Danger

Explosion hazard. Do not use in'the presence of flammable
anaesthetics.

Risque d'explosion. Ne pas employer en présence d'anesthésiques
inflammables.

Hazardous electrical output — do not use near conductive or
combustible materials.

Electrical Shock Hazard &

Do not remova covar, refer servicing to qualitied personnal.

Replace cables upon evidence of deterioration.

[+ o4 Set BLEND CUTTING control for desired cutting effect. LED bar
L~ HANDCONTROL receptacia accepls: display off for pure cutting, tully iluminated for maximum blend
wd (Hemastasis in cut).
2 Pencil — 3-pin monopofar connector Set CUTTING POWER waltaga to lowest setting giving desired
o cutting effect. (See Warning)
g Note: Increasing BLEND level may raquire increasing CUTTING
& Forceps — 2-pin monopolar connector .__———_Ct POWER to maintain culting speed.
Coagulation
FOOTCONTROL tacl ts:
feceplacle accepts Set COAGULATION TYPE for desired coagulating ettect;
PIN POINT or SPRAY.
Pencil
Set COAGULATION POWER wattage to lowest setting giving desired
coagulating etfect.
Forceps :.{/\:bq
Footcontrol
Endoscopic cord It the MONOPOLAR FOOTCONTROL indicator is not iit, set the
FOOTSWITCH select knob to MONOPOLAR.
Singl - adapter ;::‘M:'-"
Dispersive Electrode: Not Required Mode Select
Footswitch Set MODE seloct knob to BIPOLAR.
Connect footswitch cord to receplacle on rear panel. .
(Not required when using only handswilchable aclive accessories.) Cutting
@ Set CUTTING POWER wattage to lowesl setting giving desired
j Active Accessories cutiing effact. (See Warning)
o Dual HANDCONTROL & FOOTCONTROL RECEPTACLE accepts: .
o Coagulation
m Handconlrol accessories ~ 3-pin bipolar connector Set COAGULATION POWER wattage to lowest setting giving desired
coagulating effect.
Footcontrol accessories — 2-pin bipolar connector _ﬂ?; Footcontrol
1f the BIPOLAR FOOTCONTROL indicator is not Iit, set the
FOOTSWITCH select knob to BIPOLAR.
g Dispersive Electrode: Required Mode Select
[e] Set MODE selsct knob to DUAL MODE.
E Cannsctions as above.
1 Footcontrol
< ,
= As required
o

Power

Connect power cord ta proper outlet with power switch off (O}. Turn
powar switch on {I). Light will iluminiate.

Operating Signals

Audible tones and indicating lights signal the actlivation of a cutting or
coagulaling instrumant. Yolume of the tone can be adjusted on the rear
pansl. Do not turn volume below the audible range.

Active Accessories

Press cut or coag foot or hand switch to aclivate desired accessory.

Alarms

CORD FAULT automatically gives audible and visible alarms when a fault
exists in the i ive cabling i The cord fauit
circuit does not varify disparsive elsctrode contact or quality of contact

with patient. The volume of the audibla alarm is not adjustabte. The cord
fault atarms are non-functional when the MODE setect swtich is in BIPOLAR.
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Foreword

General

Electrosurgical safety is a
combination of good equipment
design and safe surgical
practices. The Bard System
5000%, as part of this
combination, represents
state-of-the-art designs using
the most modern solid-state
components. As a pioneer in
solid-state electrosurgery,
Bard continues to design
automatic safety systems into
it's equipment. The cord fault
alarm, audible tones, discrete
outputs and isolated output
circuitry are examples of the
safety circuitry built into the
Bard System 5000 Electrosurgical
Generator. The other, and
equally important, part of this
safety combination, is an
operating team trained and
knowledgeable in the use of
electrosurgical equipment.

Operational Considerations

An operating room is a complex
electrical environment.
Understanding each piece of
equipment and following the
recommended operating procedure
is an absolute requirement.
Interaction between different
pieces of equipment is not
always predictable. Unusual
performance by any surgical
equipment is a warning to check
the entire set up and confirm
that an unsafe condition does
not exist., If the safety or
performance of a piece of
equipment is in doubt, remove it
from service for evaluation by a
trained specialist.

*System 5000 Power Plus

Solid-state electrosurgical
devices are not designed for
continuous operation (activation
of handcontrol or footswitch).
Observe duty cycles. Allow as
much "OFF" time as "ON" time.

The System 5000 can be operated
in any of three different modes.
If the monopolar mode is
selected, a patient plate is
required and bipolar mode is
inactive. If the bipolar mode
is selected, a patient plate is
not required and monopolar mode
is inactive. If the dual mode
is selected, a patient plate is
required and either a monopolar
or bipolar output may be
selected on a "first come, first
served" basis.

The "first come, first served"
design of the System 5000
enhances safety by allowing only
one output to be activated at a
given time. This feature
assures that only the device you
first activate will be an active
device. Secondary commands will
not override the first command.
As an example: While the
monopolar footcontrolled output
is activated, all handswitching
capability is inactive, as well
as the bipolar footswitch
capability.

The monopolar cutting speed and
degree of hemostasis is
controlled by the monopolar
blend control. When the control
is full counterclockwise, the
blend indicator har is
extinguished and a pure cutting
output with no hemostasis will
be obtained. As the control is
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advanced in a clockwise
direction, the blend indicator
bar begins to illuminate. As
the illumination advances from
left to right, the deqree of
hemostasis will increase and
cutting speed may decrease. The
cutting power may have to he
increased to maintain cutting
speed as blend is increased.

Two types of monopolar
coagulation are available,
Pinpoint and Spray. Each type
of coagulation has it's uses.
These are discussed below.

Pinpoint: Use with forceps,
blade or needle electrodes, and
endoscopic devices, The
technique employed is to
activate the generator just
prior to contact with the
tissue. After desired effect is
achieved, remove from tissue,
then deactivate. Pinpoint
coagulation is intended for use
on a small defined area.

Spray: Use with all types of
pencil electrodes, endoscopic
devices and clamps. The
technique employed is to
activate the generator without
contacting tissue. The area can
then be repeatedly sprayed until
desired hemostasis is
established. Spray coagulation
can be used on all types of
tissue whenever it is desirable
to coaqulate a larger area.

Whenever greater depth of
penetration is desired, the
spray mode is the mode of
choice. The technique employed
is to activate the generator

just prior to contact with
tissue. After desired effect is
achieved, remove from tissue,
then deactivate.

Whenever a clamp is employed,
touch a non-crusted portion of
the electrode to the clamp, then
activate. When desired effect
is achieved, deactivate before
breaking contact with the clamp.

Exercise great care when using
needle electrodes with any mode.
Fine needle electrodes may
overheat and fail at high
wattage settings.



General Safety Precautions

General Safety Precautions When
Using The Bard System 5000

Do not use in the presence of
flammable anesthesija agents,
flammable disinfecting agents,
or other combustahle materials.
Common items, such as dry
sponges, luhricants, and endo-
tracheal tubes, can hecome
combustable in the presence of
oxygen. Therefore, insure
draping technique does not allow
pockets of methane, hydrogen,
oxygen or any gas to form around
patients' body.

During electrosurgical proce-
dures utilizing insufflation,
such as laparoscopic tubal
ligation or polypectomy, - take
care to insufflate only with a
gas that is not combustable.
Carbon dioxide is recommended
for this purpose.

During electrosurgical proce-
dures involving small bowel or
colon, take care that the bowel/
colon is properly protected

to reduce the possibility

of explosive methane gas being
present within these structures.

Avoid skin to skin contact

by separating body extremities
from body trunk with dry towels
or drape material.

Do not allow solutions to pool
underneath or around patient.

Fluid pooling underneath patient
can provide an "alternate
pathway" for electrosurgical
current to return to the

Ground! = Earth

Electrosurgical? = Suyrgical Diathermy

generator through the groundedl
operating table.

Iodine based prep solutions
pooling under the patient can
create severe chemical burns to
the patients' tissues.

Do not use the generator as a
shelf or temporary storage point
for liquids. While the Bard
System 5000 is of "drip-proof"
design to minimize fluid entry,
any electrosurgical? generator
can become a serijous hazard to
the patient and personnel if
conductive or flammable liquid
enters the generator.

Utilize minimum power to provide
the desired surgical effect.
Excessive power delivered to the
patient results in increased
tissue destruction and can
increase the risk of accidental
patient burns.

The Rard System 5000 delivers
consistent, repeatable power
into varying load impedences,
therefore greatly reducing the
need for changing the power
setting to obtain desired
surgical effect.

Do not Toop active accessory/
instrument cables around towel
clips or other instruments to
attach or secure these cables to
the surgical drapes.

Electrosurgical generators
utilize radio frequency current
similar to a radio transmitter.
A certain amount of electrosur-
gical current Teaks out through
the insulated cables. If active
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the insulated cables. If active

cables are looped around a metal
instrument, this Teakage current
can energize the instrument. If
it touches the patient's skin on
the patient side of the surgical
drape a burn can occur to the
patient at that point of
contact.

Automatic Safety Systems With
The Bard System 5000

In regard to understanding why
Automatic Safety Systems within
the Bard System 5000 or any
electrosurgical unit are neces-
sary, it is important to under-
stand that burns, either inten-
tional or accidental, can occur
to the operator of patient: as
a result of Current Density or
Current Concentration.

High frequency, electrosurgical
current is applied to the
patient's body by means of elec-

trodes. If both electrodes have

a relatively large surface area

in contact with the patient, the

current flow is evenly distri-
buted throughout the tissue in
contact with the electrodes. As
a result, the heating effect is
spread out. The patient will
experience only sensation of
warmth, However, when one of
these two electrodes has a very
small contact area with the
patient, the current flow is
very concentrated in the
immediate vicinity of that
electrode and a burn occurs at
that site. As Tong as the

Dispersive Electrode3 = Neutral Electrode

Isolated? = Floating Output
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dispersive electrode has a large
contact area with the patient,
the heating effect at that site
is minimal, this is the intended
situation. When electrosurgical
current is applied to the
patient via an active electrode
with small patient contact area,
the current concentration, or
current density is quite high in
the immediate vicinity of
contact, hence heating is
maximized and Tocalized and thus
an intentional burn occurs -
producing the surgical effect at
the operative site.

Operators should be aware that
this principle of Current
Density/Current Concentration
applies to all electrosurgical
burns - intentional (at the
surgical site) or accidental,
whether to the operator or to
the patient.

Isolated? Output vs Ground
Referenced Output

The preferred pathway for
electrosurgical current during
electrosurgical procedures is
from the generator through the
active accessory and cable,
through the patient and return-
ing to the generator via the
dispersive electrode3 (neutral)
and cable.

There are two types of
electrosurgical systems, those
that utilize ground referenced
power output and those utilizing
isolated4 power output.



The Bard System 5000 utilizes
isolated (floating) output.

Aspects of ground referenced
power output electrosurgical
systems:

Everything in a typical
Operating Room® is grounded.
This includes operators and
equipment. The common ground
point is the conductive
operating room floor. Ground
referenced electrosurgical
generators have their power
output circuits, the one
producing electrosurgical
current, referenced to the
grounded operating room floor.
Thus, in some cases, the floor
itself can serve as an alternate
pathway for the electrosurgical
current to return to the
generator. Consequently, anyone
or anything in contact with the
patient and the grounded
operating room floor can hecome
an alternate pathway for
significant amounts of electro-
surgical current to return to
the generator.

When this situation occurs, the
potential for an "alternate path
burn" to the operator or patient
agreatly increases.

Examples And Explanation Of
Typical “Alternate Path Burns”

To The Doctor:

The surgeon can burn his hand
while holding a hemostat or
similar clamp if his glove has

Operating Room® - theatre

a pinhole or tear in it. The
burn can occur when
electrosurgical current is
applied to the hemostat. What
happens is the surgeon becomes
an alternate pathway for the
current to return to the
generator via the pinhole or
tear. The pinhole or tear has a
small surface area and can allow
sufficient current density or
concentration to produce a
serious burn, also a burn can
occur to the hand or fingers
while an urologist is holding an
endoscopic instrument such as a
resectoscope. Again, the
surgeon becomes the pathway for
the current to return to the
generator. Urologists have also
reported burns to the face and
eye area. Non-conductive
resectoscope evepieces are a
recommended device to be used
with electrosurgical equipment.,

To The Patient:

Burns at ECG monitoring

electrode site - the electrode,

via the cable and monitor unit
can become an alternate pathway
for the electrosurgical current
to return to the generator.
Eliminate the use of ECG

monitoring needle electrodes in

favor of those with larger
surface areas and place them as
far away as possible from the
operative and dispersive
electrode sites can help to
minimize this potential hazard.

Burns at temperature probe site

- such probes can also become
alternate pathways for
electrosurgical current.

3-5



Battery operated temperature
probes can help to minimize the
potential for this occurrance.

Burns caused by current taking
an alternate path can be avoided
by conducting preoperative
inspections. Insure that the
patient is sufficiently
insulated from grounded points.
These points could occur where
the patient is in direct contact
with the metal operating table
or other grounded components
like metal retractors, or
neurosurgical headframes
connected to the operating
table.

Aspects Of The Bard System
5000 Isolated Power Output

UnTlike ground referenced
electrosurgical generators, the
power output circuit of the Bard
System 5000 is not referenced to
the grounded operating room
floor. The Bard System 5000 is
isolated from ground points.

This isolated output design
helps to insure that the
electrosurgical current travels
only in the preferred pathway,
and minimizes the risk of
accidental burns to the operator

and patient through
electrosurgical current taking

"alternate pathways" to return
to the generator.

Unlike ground referenced
electrosurgical generators, the
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Bard System 5000 will not
deliver usable surgical current
if the patient is not in contact
with the dispersive electrode.
The one exception is if the
dispersive electrode via the
attached cable is plugged into
the generator and not in contact
with the patient, but in direct
contact with a grounded object
such as the operating room
floor, a metal instrument table,
or on top of the generator. In
such a position the power output
circuit of the generator would
then be referenced to ground.
Surgical current output would be
reduced yet the generator would
still operate. The system
would then function as a ground
referenced generator. Care
should be taken to avoid this.

Cord Fault Alarm Feature

The Bard System 5000 is equipped
with an automatic alarm system
to deactivate the generator and
alert the staff if there is
interruption in the continuity
of the dispersive electrode
(patient plate) cicuit.

An audible alarm will sound and
the generator will automatically
become disahled when the
following conditions occur:

Dispersive electrode cable not
plugged securely into generator.

Dispersive electrode cable
damaged or broken.



Cable/cord connection at
dispersive electrode site is
defective, damaged or not
connected to dispersive
electrode.

The cord fault alarm only
measures the continuity of the
dispersive electrode circuit and
does not measure proper patient
and dispersive electrode
contact.

Discrete Qutput (First Come-
First Served)

The "first come, first served"
design of the System 5000
enhances safety by allowing
only one output to be activated
at a given time.

This feature assures that only
the device you first activate
will be an active device.
Secondary commands will not
override the first command. As
an example: While the monopolar
footcontrolled output is
activated, all handswitching
capability is inactive, as well
as the bipolar footswitch
capability and vise versa.

While this safety feature allows
only one accessory to be active
at a time, electrosurgical
instruments, when not it use,
should be kept away from the
patient in an insulated safety
cup holder.

Dispersive Electrode Safety With
The Bard System 5000

To maximize patient safety, it is
very important to maintain
uniform dispersive electrode and
patient contact throughout
surgical procedures utilizing
monopolar electrosurgical

current with the Bard System 5000
or any electrosurgical generator.

Warning

Inadequate/poor patient and
dispersive electrode contact can
create an accidental patient burn
at the dispersive electrode site.
Please read the discussion of
“Current Density/Current
Concentration" located in the
operator's manual in the Safety

Systems section.

Follow the manufacturer's
instructions regarding
application of dispersive
electrodes.

Guidelines For Proper Dispersive
Electrode Location:

Dispersive electrode site should
have good blood supply.

While a properly applied
dispersive electrode results in
minimal tissue heating beneath
the electrode, a good blood
supply helps carry heat away from
the site.

Dispersive electrode site chosen
should be primarily muscle

tissue.
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Buttocks, thighs and biceps are
common sites, muscle tissue
generally has a good blood
supply and a relatively low
resistance to electrosurgical
current flow.

Dispersive electrode - patient
application site should be as
close as possible to operative
site.

This will minimize the distance
the electrosurgical current has
to flow through the patient.

The further the dispersive
(neutral) electrode is from the
operative site, the greater
number of alternate paths that
will be available before the
current reaches the dispersive
electrode. This is especially
important with ground referenced
electrosurgical systems. In
addition, a dispersive electrode
far from the surgical site can
result in more power required to
produce the desired surgical
effect.

When reusuable, metal dispersive
electrodes or rigid disposable
cardboard and foil types are
utilized, the only suitable
patient application site is
under the patient's buttocks.

An appropriate amount of
conductive gel should be applied
to the dispersive electrode.

The gel should be designed for
use with electrosurgical
equipment only.

Other gels, ECG paste or
lubricants should not be used.
Such gels or Tubricants can dry
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out during surgical procedures
and become insulators rather
than conductors, thus increasing
the potential for an accidental
burn to the patient.

Utilization Of Flexible Type
Disposable Dispersive Electrodes

Patient Application Sites To Avoid:

Avoid application under the
patient's buttocks.

While this is a suitable
application site for reusable
type dispersive electrodes,
disposable dispersive electrodes
usually have a connector
attaching the electrode to the
cable. Depending upon the
location of the connector on the
dispersive electrode, the
connector site could become a
pressure point thus increasing
the potential for the current to
concentrate at that point and
produce an accidental burn.

This pressure point can also
increase the potential for
damage to the patient's tissue
from a pressure lesion.

Avoid application over scar
tissue:

Scar tissue generally has poor
blood supply and higher
resistance to electrosurgical
current flow than normal tissue.

Avoid application over metal
implants (prostheses):



The electrosurgical current
may tend to concentrate at the
metal implant site producing
areas of high current density.
The effects of such current
concentration to the acrylic
cement/bone interface are not
known.

Hairy areas should be shaved.

Avoid application to areas of
the patient affected by a
tourniquet.

Due to compromised blood supply,
the dispersive electrode should
not be placed below a
tourniquet.

Avoid application sites in close
proximity to monitoring
electrodes. Especially with
ground referenced electrosurgi-
cal generators. The monitor via
the electrode and cable can
provide an "alternate path" for
the electrosurgical current to
return to the generator. Thus,
the potential for an accidental
patient burn at the electrode
site is increased.

Leakage current from the
dispersive electrode can also
increase interference with
monitoring equipment.

(For more information regarding
interference to monitoring
equipment, please read the
chapter in this manual entitled
"Minimizing Interference With
Monitoring Equipment").

When utilizing electrosurgical
current in the presence of
cardiac pacemakers, place the

dispersive electrode at right
angles (900) to the pacemaker.
*(For more information regarding
pacemakers and electrosurgical
current, see the chapter in this
manual entitled "Precautions For
Utilization Of System 5000 In The
Presence Of Cardiac

Pacemakers").

Avoid application to areas that
are wet or likely to become wet.

Dispersive electrodes which have
adhesive, to affix them to the

patients skin, can become loose
or dislodged if they become wet.

Avoid application over bony
prominences (such as over the
patient's spine or shoulder
blade).

Application over bony prominences
can create pressure points
resulting high current concentra-
tion at that site, thus increas-
ing the potential for an
accidental patient burn.

General Safety Precautions
Regarding Dispersive (Neutral)
Electrodes

Do not aiter the shape or size
of the dispersive electrode.

Metal, reusable dispersive
electrodes which have become
scratched, dented, bent or
otherwise altered, should not be
used. Electrosurgical current
will tend to "concentrate" at
these defects thus producing
high current density at the
defect location and increase the
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potential for an accidental
patient burn at that site.

When utilizing pre-gelled type
disposable dispersive
electrodes, inspect the gelled
area on the electrode before
application to the patient to
insure:

The gel is not discolored

Has not dried out during
storage

Is evenly distributed within the
conductive area.

If there is a failure of any or
all of the above items, do not
use the disposable dispersive
electrode.

During the surgical procedure,
take care that tension is not
applied to the dispersive
electrode cable.

This can cause the electrode to
become dislodged and thus not
maintain proper patient contact
and may result in an accidental
burn to the patient.

During the surgical procedure,
inspect the dispersive electrode
application site:

If tension has been placed on
the cable (as discussed above).

If the patient has been moved to
another position, the dispersive
electrode may have become
dislodged.

If it is a long procedure (over
4 hours) - the gel could have
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dried out in the disposable/
adhesive type. (A reusable
electrode or disposable, non-
adhesive type requiring gel
should be inspected for dry-out
after 2 1/2 hours).

If the surgeon requires more
power than usual to produce the
desired surgical effect - one of
the first signs of insufficient
electrode and patient contact is

a reduction of power deTivered
from the electrosurgical
generator,

Utilization Of The Bard System
5000 For Bipolar
Electrosurgical Procedures

Bipolar Current and Instrument
Utilization

A surgical procedure wherein
only bipolar current will be

utilized with the Bard System
5000 does not require a
dispersive electrode be applied
to the patient and connected to
the generator. However, a
dispersive electrode applied
pre-operative to the patient but
not connected to the generator
may be of benefit, if during the
procedure, the surgeon requires
monopolar current (which does
require a dispersive electrode)
the electrode will already be
applied to the patient and is
easy to connect to the
generator. This technique can
be beneficial as it can prevent
delay during the procedure. It
also helps to insure that the
drape material does not
accidently become 1odged



hetween the electrode and
the patient,

Bipolar forceps care and use:

If forceps are the insulated
type, check insulation for
chips, cracks or other defects
before use, cables should also
be inspected for damage and
discarded if not free of
defects.

Tips of bipolar forceps should
be kept clean and free of
coagulum build-up during bipolar
procedures.

Tissue should always be
contained between or within the
forcep jaws before activation.
If the forceps tips touch,
without tissue between them, no
usable surgical current will be
delivered.

Keep the bipolar cutting power
control in the "0"/OFF position
if cutting current is not
desired.

Utilizing bipolar current with
the Bard System 5000 for
coagulation during pediatric or
neonate surgical procedures is
most preferable. The Bard
System 5000 has sufficient
bipolar coagulation power to
produce the desired surgical
effect in such cases and
provides the following benefits:

Helps eliminate hazards
associated with dispersive
electrodes and placement/
application difficulties on
small patients.

Helps eliminate potential
hazards of current taking
alternate pathways.

Allows for precise coagulation
with minimal tissue destruction.

Precautions Regarding The Use
Of Electrosurgical Accessories/
instruments With The Bard
System 5000

Only accessories and instruments
which, by design, conform to the
manufacturers specifications
should be utilized with the Bard
System 5000,

Accessories/Instruments and all
cables should be inspected for
defects such as broken cable
insulation, or chipped, nicked
or cracked insulation on forceps

before use. Defective

accessories, instruments or
cables should not be used.

Do not try to temporarily repair
defects in accessories,
instruments or cables with tape.
Defective or damaged items
should be replaced or
professionally repaired.

Electrosurgical handcontrols,
(finger controlled handles)
which by design, offer no
protection from the ingress of
liquids should be avoided
whenever possible.

Electrosurgical accessories or
instruments, when not in use,
should be kept away from the
patient in an insulated safety
cup holder.
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Minimizing Electrosurgical
Interference With Monitoring
Equipment

A11 electrosurgical generators,
when activated, create certain
levels of monitor interference.
Generator design, such as the
isolated output design of the
Bard System 5000, can help to
reduce this by allowing the
monitor to return to normal
sooner than ground referenced
generators generally allow.

The following actions can be
taken to help reduce this
interference:

Contact the manufacturer of the
monitor for suggestions to
reduce interference.

Utilize a monitoring electrode
cable which incorporates a "RF
CHOKE" (filter) connected
between the monitoring electrode
and the monitor,

Keep electrosurgical cables
(active and dispersive)
separated from and not in direct
contact with monitor cables,

Place the dispersive electrode
as far away as possible from the
monitoring electrodes (this also
helps to reduce the potential
for "alternate path burns" at
the monitoring electrode site).

Keep active and dispersive
electrodes from lying on the
operating room floor. When
active or dispersive cables
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contact the operating room
floor, RF leakage and thus the
potential for interference is
increased.

Precautions For Utilization Of
The Bard System 5000 in The
Presence Of Cardiac Pacemakers

Although cardiac pacemakers
manufactured within the past
several years do have shielding
which helps to protect the
pacemaker from electrosurgical
interference - careful attention
should be given to the following
safety precautions:

Consult the manufacturer of the
cardiac pacemaker per recommen-
dations regarding the use of
electrosurgical current in the
presence of the pacemakers.
Some manufacturers may feel the
use of any electrosurgical
equipment in the presence of a
pacemaker is contraindicated.

If the Bard System 5000 js
utilized, place the dispersive
electrode at right angles (900)
to the pacemaker to minimize the
possibility of current

traveling through the pacemaker,

Take care not to touch any leads
connected to the pacemaker or
the pacemaker unit with an
active accessory/instrument,

Take care to insure the operator
does not activate the generator
at a rate that approximates the
patients pulse rate as this can



create inhibition of the
pacemaker,

To avoid most pacemaker
interference utilize bipolar
current for coagulation. The
power level of bipolar in the
Bard System 5000 is sufficient
to provide, in most instances,
satisfactory coagulation effect.
Utilization of bipolar electro-
surgical current for coagulation
also eliminates the need for a
dispersive electrode and thus
the potential hazards of
accidental burns at the
dispersive electrode site as
well as "alternate path burns".

Pacemakers And Electrosurgery

The Problem:

A patient with a pacemaker may
be sensitive to such high
frequency devices as
electrosurgical generators.

This is usually most prevalent
in “demand" pacemakers where the
pacemaker will activate only
when the heart needs to be
stimulated. A potential problem
may exist when high frequency
currents create interference
with the pacemaker which might
cause shutdown.

What Should Be Done?

Surgeon’s Considerations:

If possible, 1imit the ESU use

to Bipolar.

Always consult the pacemaker
manufacturer before using the
ESU - have the name of the
pacemaker and ESU's frequency
available for the manufacturer.
Follow the manufacturer's
suggestions.

Use an isolated generator to
minimize the potential problem
of current division when some
current may be seeking an
alternate ground source through
the pacemaker.

If you must introduce
electrosurgical current near the
pacemaker leads, do so at right
angles to reduce the chance of
tissue destruction by the leads.

Do NOT activate the ESU at such
a rapid rate that it may mimic
the pulse rate.

Always have qualified personnel
taking the pulse as a cross-
check when the ESU is being
activated.

Nurse’'s Considerations:

Place the dispersive electrode
(patient plate) as close as
possible to the surgery site.

Carefully place the dispersive
electrode (patient plate) distal
to the pacemaker site, so that
current will be less likely to
go through the pacemaker.

If the case is performed under

local anesthesia, the
circulating nurse should monitor
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the pulse, especially when the
ESU is being activated.

* Have a defibrillator and an
external pacemaker .available.

Keep in mind that the newer
pacemakers have significant
amounts of shielding to minimize
the effects of high frequency
interference. Following these
precautions should optimize the
safety for the patient with a
pacemaker.,
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Specifications

System 5000 Power Plus specifications

Output characteristics (maximum control settings)

Frequency all modes 500KHz

Mode Power (Typical) P/P Voltage (Maximum open circuit)
Cut 350 W 2000 V
Cut Blend 1.5 320 W 3600 V
-~ 500 ohm
Coag Pinpoint 130 W 4000 Vv
Coag Spray 75 W 8000 vV
Cut Bipolar 50 W 550 V
125 ohm
Coag Bipolar 50 W 1280 Vv

Input Characteristics (Typical)

Maximum control setting into 500 ohm load

Model 132030, 132036 Models 132031, 132033, 132034, 132035
115 VAC 60 Hz 220/240 VAC 50 Hz

Idle: 0.6 A Idle: 0.3 A

Cut: 12 A Cut: 6 A

Coag 6 A Coag: 3 A

A = Amps

Hz = Hertz

V = Volts

W = Watts
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System 5000 Power Plus Specifications

Risk Currents (Typical)

R.F. High Frequency (Per IEC 601-2-2 Sec 19.101)
AAMI 1982 Draft for Electrosurgery (200 ohm load)

Patient to Ground Active to Ground

Cut Pure 100 ma 100 ma

Coag Pinpoint 70 ma 70 ma

Coag Spray 125 ma 120 ma

Coag Bipolar 105 ma 95 ma

Coag Bipolar 95 ma 90 ma
General

Classification: Class 1

Type: CF —I ' I—

Spillage Protection: Drip Proof ‘
Internal Design: Solid State

Output Configuration: RF Floating (Isolated)
Cooling: Convection (No Fan)
Dimensions: 8 Hx 18 W x 19D Inches

20 x 4 x 46 W x 49 D Centimeters
Weight: 43 1bs. (19 KG)
Approvals: BS5724, SPRIMA, TNO (220/240V)
UL544, CSA22.2 No. 125 (115V), AS. 3200, 3202

milliamp
Cardiac Floating (See Glossary)

ma
CF

3-16



system 5000 Power Plus specifications

Risk Currents (Typical)
Low Frequency (Per IEC 601-1 Sec 19)

Earth Leakage (Ground) .042 ma (N.C.), 0.0003 ma (S.F.C.)
Enclosure Leakage .042 ma (N.C.), 0.080 ma (S.F.C.)
Patient Leakage (Type CF) 0.0004 ma (N.C.), 0.0004 ma (S.F.C.)
Mains Voltage on AP (Type CF) 0.001 ma

Patient Auxiliary (Type CF) .0001 ma (N.C.), .0001 ma (S.F.C.)

Risk Currents (Typical)
Low Frequency (Per U.L. 544 Sec 27)

Chassis to Neutral
Line Polarity Normal (Ground Open) 18.0 uA
Line Polarity Reversed (Ground Open) 24,0 uA

Patient Lead (A11 - RF Active or Neutral)

Line Polarity Normal - Ground Closed 0.4 uA
Line Polarity Reversed - Ground Closed 0.5 uA
Line Polarity Normal - (Ground Open) 1.5 uA
Line Polarity Reversed - (Ground Open) 2.5 uA

Ap Applied Part

CF Cardiac Floating

ma Milliamp

N.C. Normal Condition

S.F.C. = Single Fault Condition

uA Microamp
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Typical Power Output vs Load Impedance
At Maximum And Mid Positions
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Typical Power Output vs Load Impedance
At Maximum And Mid Positions

Bipolar
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