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1 PRINCIPLE OF HF SURGERY

Biological tissue is electrically conductive because of iis relatively high content of electrolytes.
When electric current flows through biological tissue, the following efiects can be observed:

Biological Tissue

Current

Thermic Faradic Electroiytic
Effect Effect Effect

1.1 THERMAL EFFECT

When electric current flows through biological tissue, this produces heat in the tissue {endogenous
heat}. Physically there is no difference to the generation of heat in other electrically conductive
materials. The quantity of heat Q is governed only by the intensity | of the eleciric current, the elec-
trical resistance R of the tissue through which the current is flowing and the time t of current flow.

Q=1 R t(Ws
1Ws =1J = 0239 cal

Example: When electric current flows with an intensity of 0.5 A through tissue with a resistance of
100 Ohm, then the quantity of heat produced in the tissue per second is

Q = (0.5A) - 100 Ohm - 15
Q = 25Ws = 6 cal

- One calorie (cal) is that quantity of heat which will he@t one cubic centimeter (cm”) of water by 1
degree. If the entire current in the above example flows through tissue with a high water content,
e. g. muscular tissue, the temperature of this tissue will rise within one second by about 8° C. But
if the entire quantity of heat in the above example is concentrated within 0.1 em®, the temperature
increase per second will be about 60° C.
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1.2 ELECTROLYTIC EFFECT

When electric current flows through biological tissue, whose electrical conductivity is caused by
the existing electrolytes in the tissue, the ions of these electrolytes flow to the electrical pole corre-
sponding to their polarity. The jon concentration can rise to such an extent in relation to the inten-
sity of the current%md duration of current flow that the tissue is chemically cauterized.

Electrolytic effect of the current — ion concentration at the poles

1.3 FARADIC EFFECT

Electric current can stimulate nerve and muscle cells, thus inducing reactions such as, muscular
contractions, pain etc.

1.4 THE EFFECT WITH HIGH-FREQENCY ALTERNATING CURRENT

Since the three above mentioned effects occur in theory simultaneously with the flow of electric
current through biological tissue, a certain effect Is necessary by which only the thermal effect is
produced, while avoiding the electrolytic and faradic effects. This effect consists in the use of high-
frequency alternating current.

When alternating current is used, the ions of the electrolytes do not flow constantly in one direc-
tion, but change direction in relation to the frequency of the aiternating current applied; they oscil-
late about their position of rest. The higher the frequency of the alternating current used, the lower
is the elecrolyiic effect.

g Ji0l0gial Tissue o

Avoidance of the electrolytic effect through the use of high-frequency alternating current.
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Since low-frequency alternating currents {up to about 100 kHz) can produce faradic effects (r)
ranging from very definite to dangerous (muscular spasms, pain, ventricular fibrillation etc), the
taradic effect above 100 kHz is increasingly reduced. Above 300 kHz, the faradic effect becomes

virtually negligible.
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Irritation effect of alternating current on nerve and muscle cells in relation to frequency

1.5 UTILIZATION OF THE THERMAL EFFECT IN HF SURGERY

HF surgery utilizes the thermal effect, which the electric current produces endogenously in tissue,
for selective destruction of tissue, while avoiding the electrolytic and faradic effects undesirable
in surgery by using electric current with a frequency abaove 300 kHz (HF current}.

Basically, we differentiate between two methods of application of thermal tissue destruction: tissue

coagulation and tissue separation,

Tissue coaguiation
With relatively low current density in the tissue (current density = current per unit ares, e.g.

Alcm? the temperature in the tissue rises so slowly that the water of the intracellular and extracel-
lular fiuids slowly evaporates, while at the same time the tissue thermally coagulates. In thermal
haemostasis, the associated contraction of the tissue also can be used to close small perforated

blood vessels.

Thermal lissue coagulation — the celis continually contract.



Tissue separation
Where there is sufficiently high current density in the tissue, the cell fluid is heated endogenously
so rapidly that the resulting vapour pressure in the cells bursts the cell membranes.

Thermal tissue separation — the cell membranes burst

This effect of thermal tissue separation with high frequency electric current is used for cutting
tissue. Compared with mechanical incisions, it has the following important advantages:

@ Incisions with reduced bleeding
During HF surgical incisions, smaller, severed blood vessels will be immediately sealed by ther-
mal coagulation and tissue contraction, so that there is no oozing from incision surfaces as when
making Incisions with a mechanical scalpel. Larger, perforated blood vessels can he coagulated
using the monopolar or bipolar technique.

@ Prevention of the spread of germs _
All cells which come into contact with the incision electrode during HF surgical incisions are
thermally denatured. Furthermore, bload and lymphatic vessels as well as extracellular tissue
fissures are sealed by thermal coagulation and tissue contraction.

@ Protection of the tissue
HF surgical incisions require no application of force on the tissue. The tfissue In the area of the

incision is thus neither facerated nor contused.

@ Surgical endoscopy
Using suitable endoscopic instruments, HF surgery allows incisions of tissue within the body
through the natural body crifices.

Incislon qualities

Qualitatively, a differentiation can be made in the incision characteristics of HF surgery according
to the degree of coagulation of the incision surfaces, from coagulation-free and less to more intensive
coagulating incisions. Some of the influences affecting the degree of coagulation of the incision
surfaces are the following parameters:

8

Q



@ Shape of the cuiting electrodes
The thicker the cutting electrode, the deeper is the region of coagulation.

Degree of coagulation k=rf(d)

Influence of the shape of the electrode on the degree of coagulation

A lancet-shaped cutting electrode, for example, produces greater coagulation of the incision sur-
faces than a thinner cutting electrode after KIRSCHNER.

Examples of coagulating cutting electrodes are: lancet electrodes and needle electrodes.

Examples of less-coagulating or non-coagulating cuiting electrodes are: tape loops, thin wire
loops and electrodes after KIRSCHNER.

@ Iniensity of the HF current
The higher the effective HF power, the deeper is the coagulation.

Degree of coagulation k =1 (Pax)

Influence of HF power on the degree of coagulation

| In order to be able to make anyé;;ncision at all, a minimum power Py, is required. But for a
smooth, coagulation-free incision, a higher power than Py, is needed, i.e. the optimum power
Fept. If the power is increased beyond Py, the coagulation will certainly be constantly deeper,
but above Pr there will be increased sparking at the cutting electrade leading to excessive car-
bonization of the incision surfaces.

-
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@ Moedulation of the HF current
The degree of coagulaton k of the incision surfaces during Incision can be influenced by modu-

lating the amplitude of the HF current. The degree of coagulation increases with the degree of

modulation.

Degree of coagulation k=1 (C)

The degree of modulation can be mathematically described by the crest factor C. Here, the crest
factor C Is the ratio of the peak value I, of the current (= maximum amplitude) to the root-mean-

square value |y of the current.

Ip

Crest factor Cc=
lI'HIB

However, the coagulation effect when coagulating with unmoving ball, plate or needle electrodes
as well as with clamps or tweezers is independent of the crest factor of the HF current. In this 5,
respect, only the rms value of the HF current is of interest. }
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Influence of the crest factor on the degree of coagulation

@ Incislon technique
The degree of coagulation k of the incision surfaces is also dependent on the speed v with which

the incision is made. The slower the incision electrode is directed through the tissue, the greater
is the degree of coagulation of the incision surfaces.

Degree of coagulation k=1f(v}
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2 HF SURGICAL TECHNIQUES

There are basically two types of HF surgical techniques, the monopolar and the bipolar technigque.
While tissue separation using HF surgery has so far anly been possible with the monopolar technique,
tissue coagulation may be performed with both the monopolar and the bipolar techniques,

2.1 MONOPOLAR HF SURGICAL TECHNIQUE

With the monopolar HF surigcal technique, the surgeon employs the monopolar active cutting or co-
agulation electrode. The HF current flows through the tissue 1o be cut or coagulated via the mone-
polar active electrode and out of the tissue via the so-called patient plate or neutral electrode. The
cutting or coagulation effect depends on the cantact area between the monopolar active electrode
and the tissue, which ist very small compared with the contact area between the patient plate and
the patient's skin.

Coagulatian Active
Zone Elactrode

Current Path

Neutral _/ g

Electrode
Distribution of current flow In the lissue

during monopolar HF surgical technique

JOULE's Law, according to which the increase in temperature in the tissue is proportional to the
square of current density i, yields that the temperature in the tissue around the small-surface

active electrode will increase much faster than around the large-surface patient plate. The current

density i, measured in Ampére per square centimeter, is defined as the current [, measured in
Ampére, per unit area A through which currant flows, measured in square centimeters.

Current density =) ( A )

12




2.2 BIPOLAR HF SURGICAL TECHNIQUE

With the bipoiar surgical technique, the surgeon employs two similar active electrodes, which are
usually combined in a bipolar instrument. Bipolar coagulation forceps, which are available in many
different shapes and sizes for the various surgical disciplines, are the most widely used of all bipo-
lar coagulation instruments. There are very fine, high-precision bipolar coagulation forceps for
microsurgery as well as large bipolar coagulation forceps for macrosurgery.

During monopolar coagulation, for example with a pair of monopolar coagulation tweezers, the HF
current igp flows from the monopolar active electrode through the tissue, distributing there more or
less, and then flows back to the HF surgical unit via the large-surface patient plate. During bipolar
coagulation, the HF current flows into the tissue to be coagulated via one leg of the tweezers and
out of the tissue via the other leg of the same pair of tweezers. During bipolar coagulation therefore
no patient plate is used. )

Monopolar coagulation Blpolar coagulation

The bipolar HF surgical technique has the following advaniages over the monopolar technigue:

@ The HF current flows through the tissue only in the well-defined area between the tips of the
forceps, whereas with the monopolar technique current flows through large sections of the
patient's body, frequently in a fashion that is difficult to control.

@ The risk of inadvertent burning on the patient upon touching electrically conductive objects du-
ring bipolar HF surgery is negligibly low.

@ Less risk of interference with electronic units simultaneously connected to the patient, eg. ECG,
cardiac pacemaker, VDUs, etc., due to the very low HF current.

Given the above advantages, the bipolar technique should therefore be the method of choice when-
ever possible,

2.3 INDICATIONS FOR MONOPOLAR AND BIPOLAR HF SURGICAL
TECHNIQUES

Either technique is more suitable for specific applications:

MONOPOLAR
BIPOLAR
eg. . e. g.
Cutting Haemostasis | gyorilization by
Endoscopy oviduct resection
TUR Microsurgery
Neurosurgery

13



3 GENERAL DESCRIPTION OF THE ERBOTOM T 400 C

3.1 CHARACTERISTIC FEATURES
The ERBOTOM T 400 C, type no. 10103-000 can be used ior monopolar and bipolar applications:

® For monopolar applications, the high-frequency output can be set between 2.5 W and 400 W for
CUTTING and between 2.5 W and 300 W for COAGULATION. These HF power outputs are avai-

lable for incisions using blade or loop electrodes, as well as for coagulation using a wide variety
of electrodes or clamps.

@ For bipolar applications, such as microsurgical or neurosurgical coagulation and laparoscopic
sterilization by partial resection of the oviducts, the ERBOTOM T 400 C supplies an infinitely
variable HF power output of between 2.5 W and 50 W.

The ERBOTOM T 400 C is equipped with two Independently operating HF generators. This offers
the following advantages over units with only one HF generator:

® Separate, completely independent adjustment of monopolar and bipolar HF power,

@ HF power emerges only from the active electrode being actuated.
If both monopolar and bipolar electrodes are connected to the unit at the same time, the non-
actuated electrode remains without power. This prevents the unused electrode from accidentally
touching and thereby injuring patients or personnel ar damaging material.

@ Bipolar coagulations can be undertaken whether a patient plate is connected to the unit and

patient or not. The safety circuit of the patient plate operates only when the monopolar genera-
tor is used.

When the bipolar HF generator is used, no more HF power i3 generated than is necessary for
this technique. This prevents unnecessary heating of the unit, minimizes unwanted power and
reduces the risk of faulty dosage.

The ERBOTOM T 400 C supplies three different currents:

€ Monopolar coagulation current to coagulate larger vessels via terminals or coagulation elec-
trodes.

© Monopolar culting current with a variable degree of coagulation for controlled haemostasis
while cutting. The operator can adjust the degree of coagulation of the incised surfaces via the
control HAEMOSTASIS so that the resulting Incision have a greater or lesser degree of coagu-
iation.

© Bipolar coagulation cusrent for all indications in bipolar operating techniques,

The HF power can be switched on in different ways:

@ The electrode handle with pushbultons actuates the monopolar generator for monaopolar cutting
and monopolar coagulation.

® The double-pedal footswitch can actuate both HF generators. It is thus suitable for monopolar
and for bipolar use.

@ The automatic actuating monitor allows actuation of the bipolar generator without additional con-
trol element directly through contact of the two tips of the bipalar coagulation forceps with the
tissue. The HF current is automatically switched on by an electronic monitor circuit, which allows
actuation only when both tips of the bipolar forceps simultaneously touch the tissue to be coagu-
lated. In order to avoid accidental coagulations through actuation of the HF current in the event
of any accidental contact of the tissue with the tips of the bipotar forceps, there is a delay bet-
ween contact with the tissue and actuation of the HF current. Coagulation only begins when the
surgeon has held the tissue to be coagulated between the tips of the forceps continuously for
a particular time interval (switch-on deiay). With every interruption of contact between the tips

14




of the bipolar forceps and the tissue, the switch-on delay starts again from the beginning allo-
wing such preparation for as long as required. The automatic switch-on delay is normally 2 se-
conds, but it can be set as required between 1 and 5 seconds.

Automatic actuation of the bipolar generator requires no special coagulation forceps and normally
any bipolar coagulation forceps can be used, independent of shape and manufacture.

v

The power characteristics of all HF connections of the ERBOTOM T 4G0 C are designed in accord-
ance with their conditions of application. This means that the HF power output in the active mono-
poalar or bipolar electrode can be optimally utilized.

Safety monitor of the patient plate with test facility

The safety circuit of the patient plate automatically monitors continuity of the electrical connection
between the patient plate and the unit. If there is a fault in the connection, the safety circuit inter-

rupts the monopolar generator and signals this fault visually by means of a red lamp and acousti-
cally by a modulated tone.

Since the safety function would be eliminated if the monitor were defective, the ERBOTOM T 400 C
is equipped with an additional TEST button via which the safety monitor can be checked.

There are three more models available:

Type No. 10 103-002 ERBOTOM T 400 C without bipolar generator
The controls 15, 16, 17 and 18 as described in these operating instructions
on pages 18 and 20 do not apply to this model.

Type No. 10 103-028 ERBOTOM T 400 C with nerve stimulator for ENT, plastic surgery etc. For
more details see APPENDILX.

Type No. 10 103-051 This model is provided with an additional monitor for measuring low fre-
quency patient leakage currents. For more details see APPENDIX.

3.2 EQUIPMENT SPECIFICATIONS

The nameplate affixed to the unit rear panel indicates the most important technical data of the
ERBOTOM T 400 C.

In addition to the relevant technical data, this also gives the type and serial numbers belonging to
the unit designation. The serial number identifies the individual unit and the type number a series of
the same equipment.

In the event of complaints, service requests etc., please quote the type and serial numbers on the
nameplate.

18



4 INSPECTION AFTER DELIVERY AND INSTALLATION
OF THE UNIT

4.1 INSPECTION AFTER DELIVERY

immediately after delivery, the unit should be inspected for transport damage and subjected to
functional testing in accordance with Chapter 7, FUNCTIONAL TESTING.

In the event of damage sustained during transport, this must be reported to the forwarding agents
without delay and a claim submitted for compensation. In addition to the name and address of the
recipient, this must also include the date of receipt, type and serial numbers of the unit delivered
together with a description of the damage.

The original packing of the unit may be preserved during the warranty period, so that the unit can
be returned if necessary in its original packing.

4.2 INSTALLATION

For setting up the unit it is esseniial to comply with the information in Chapter 10, FIRE AND EX-
PLOSION HAZARDS and Chapter 11.1, PREVENTING DAMAGE.

The ERBOTOM T 400 G HF surgical unit must only be connected to properly installed earthed socket
outlets, using power cable supplied by the unit manufacturer or that which is of equivalent quality
and which bears the national test symbol. Wherever possible, for safety reasons, no adapter sockets
or extension cables should be used. If their use is unavoidable, they must alsc be provided with a
proper earthing contact.

16




5 CONTROLS OF THE ERBOTOM T 400 C
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This equipment may only be operated by persons familiar with the functions and correct
use of surgery in general and of this unit in particular. Compliance with the Operating
Instructions and the warnings they contain is essential.

Power supply swilch. After the power supply switch has been turned on, the ERBOTOM T 400 C
is immediately ready to operate. The green pilot lamp of the power supply switch lights to indi-
cate that the unit is on stand-by. If this lamp goes out when the power switch is turned on, then
there is either no supply voltage or the line fuse (element 21) of the unit is defective.

Connection for the patient plate. During monopolar application, the patient plate must be con-
nected to both the patient and the unit.

Note: 1t is essential to comply with the information on applying the patient plate (see chapter
8.1., PREVENTION OF PATIENT BURNS).

The ERBOTOM T 400 C is equipped with a safety circuit which monitors the continuity of the
connection between unit and patient plate. If this connection is interrupted, the monopolar HF
generator cannot be switched on.

Neote: Since for bipolar coagulation no patient plate is needed, the safety circuit is such desig-
ned, that it monitors the connection between the unit and the patient plate only when
monopolar application is in use. Therefore the visual and acoustic warning signals onty

oceur when the attempt is made to actuate the monopolar generator with finger- or foot-
switch.

Earth referenced patient plate, The patient plate of the ERBOTOM T 400 C is connected via a
capacitor to earth potential (earthing conductor potential) as a standard feature. This complies
with type BF in accordance with IEC 601 Part 1.

The patient circuit of the ERBOTOM T 400 C as a standard feature complies with type BF acc.
to IEC 601 Part 1. This symbol indicates that the patient circuit of the ERBOTOM T 400 C is

safe against defibriilation and the patient plate may thus remain applied o the patient during
defibrillation.

This red pilot lamp lights and an acoustic warning signal sounds if the connection between unit
and patient plate is broken and the monopolar HF generator is actuated by finger or footswitch,

Test button. This test button must be used to test the function of the safety circuit of the patient
plate connection as follows:

If the patient plate is not connected to the HF surgical unit, then with the test button depressed,
the red pilot lamp (element 5) must light up and the acoustic signal must be heard.

In addition, the test button can be pressed at any time to test the connection between unit and
patient plate. In the event of a disconnection, the red pilot lamp (element 5) lights up and the
acoustic warning signal is heard.

Intensity setting for monopolar cutting. The intensity of the HF current resp. HF power of the
monopolar generator for incisions can be continuously adjusted with this control knob.

Haemostasis. The degree of coagulation at incision surfaces when cutting can be continually
varied between 0 (smooth cut) and 10 (haemostatic). This represents an increase in the interval
t; between the HF pulses t; with increasing degree of coagulation.

Note: Since an extension of the interval tp reduces the mean effective power, the HF power
should, if necessary, be corrected by turning up the intensity at control 7.
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. Modulated cutting current:
Degree of coagulation (Haemostasis) 10

White pilot lamp. This lamp lights when the HF current for monopolar incision is switched on.

‘At the same time, a continuous acoustic signal sounds.

Intensity selting for monopolar coagufation. The intensity of the HF current resp. the HF power

of the monopolar generator for coagulation can be continuously adjusted with this control
knob.

White pilot lamp. This famp lights when the HF current for monopolar coagulation is switched
on. At the same time, a modulated acoustic signal sounds.

Connection for monopolar active electrodes. Monopolar active elecirodes for cutting and co-
agulation are connected to this socket. Actuation of the monopolar HF current is either by foot-
switch or, when using electrode handles with push buttons by pressing these buttons. Cutting

is denoted by the colour yellow and coagulation by the colour blug on both the footswitch and
electrode handle.

Connection for resectoscopes. This especially provided connection is for transurethral resec-

tions. The HF current far cutting and coagulation during TUR is hereby actuated by the double-
pedal footswitch.

Connection for footswitch. A double-pedal footswitch is connected to this socket. The HF cur-
rent for monopolar cutting can be switched on with the yellow pedal and the HF current for

monopolar or bipotar coagulation with the blue pedal, according to whether the lefthand, bius
button 15a or the centre blue button 15b is pressed.

Note: Only explosion-proof footswitches must be used if flammable or explosive agents are
used within the operating theatre.

Selector butions

a When the lefthand, blue button 15a is depressed, the monopolar coagulation current can be
actuated via the blue footswitch pedal.

b When the centre, blue button 18b is depressed, the bipolar coagulation current can be actua-
ted via the blue footswitch pedal.

¢ When the righthand, grey butten 15c is depressed, the bipolar coagulation current is actuated
by the automatic actuating facility, as soon as both tips of the bipolar coagulation forceps
touch the tissue simultanecusly for at least 2 seconds (see Chapter 3.1, CHARACTERISTIC
FEATURES, S 14).
Below button 15¢ is a small, white pilot lamp. This indicates that the bipolar automatic actua-
ting monitor is ready to operate with button 15c depressed.
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Intensity seiting for bipolar coagulation. This control knob is used for continuous and fine ad-
justment of the HF power for bipolar coagulation.

In order to obtain a good reproducible power setting, particularly in microsurgery, the rise in
output power in the scale range 1-5 is relatively flat. In the scale range 6—10, the intensity of
the HF current rises relatively steeply.

White pilot lamp. This lamp lights when the HF current for bipolar coagulation is switched on.
At the same time, a continuous acoustic signal sounds.

Connection for bipolar coagulation electrodes. Coagulation electrodes of any speczflcatnon can
be connected here.

The HF coagulation current can be actuated either by the footswitch or by the electromc auto-
matic actuating monitor.

Sound volume adjustment. During actuation of the monopolar or bipolar HF generator, the
ERBOTOM T 400 C produces an acoustic signal whose loudness can be individually adjusted
with this control knob. It is advisable not to turn down the volume completely, so that accidental

activation of the cutting or coagulation current (e.g. due to a defective footswitch) is noted
immediately.

Power supply. The ERBOTOM T 400 C HF surgical unit must only be connected to properly
installed earthed socket outlets, using power cable supplied by the manufacturer of the unit or
power cable of equivalent quality (bearing the national test symbol). Wherever possible, for sa-
fety reasons, no adapter sockets or extension cables should be used. If their use is unavoidable,
they must also be provided with a proper earthing contact.

Line fuses. The unit is protected with two line fuses. if these fuses blow, a technician authori-

zed to test the unit should make a check for possible faults before the unit is put into operation
again.

Nameplate. The nameplate affixed to the rear panel of the unit indicates the main technical data
of the ERBOTOM T 400 C.

Red poinl — signals aftentlon. This unit must not be used in explosion-hazard areas. During
HF surgery, sparks between the active electrode and tissue are unavoidable. These sparks can
ignite flammable or explosive agents.

Potential equalization. If this HF surgical unit is used for operations at the heart or brain, the
unit must be connected to the potential equalization of the operating theatre by means of the
potential equalization cable supplied. The cannector is marked with the following symbol:

Cooling slots. Care must be taken when installing the unit not to cover the coollng slots and
Heat sink. heat sink against free circulation of air.




6 DESCRIPTION OF THE ACCESSORIES

Described below are the function and characteristics of the most important accessories for HF sur-
gery compatible with the ERBOTOM T 400 C unit. The complete range of accessories is given in a
special accessory catalogue.

6.1 ELECTRODE HANDLES

Electrode handles are used to hold monopolar electrodes, which can be inserted into the handle
concerned in different positions, secure against turning.

Connection to the moRopolar output socket of the HF surgical unit is made with a flexible connec-
ting cable with plug affixed to the electrode handle.

The electrode handies from ERBE are made of glass-fibre reinforced, electrically insulated plastic
and, as with the connecting cable and plug, they can be sterilized in an autoclave up to 134° C.

The surgeon has a choice of two different electrode handles:

@ Electrode handle with two buttons for direct actuation of two different current qualities either
cutting or coagulation preset on the unit.

The HF current for cutting can be switched on with the yeliow button and the HF current for co-
agulation with the blue button.

yellow - cutting
biue — coagulation

@ Electrode handle without bultons. The electrode handle without buttons is used if the monopolar
output current is activated by footswitch. The round, ergonomically designed shape of this handle
and its low weight allow precise handling of the active electrode, e. g. accurate guidance of the
rotary movement when applying conization electrode,

21



6.2 ACTIVE MONOPOLAR ELECTRODES FOR CUTTING AND COAGU-
LATION

A wide variety of electrode sizes and shapes provide the surgeon with the facility for selecting the
most suitable electrode for his purposes, according to field of application and operating technique.

The ERBOTOM T 400 C HF surgical unit allows the use of the most diverse monopolar electrodes
for any application. For example, needle, loop and knife electrodes for monopolar incisions as well
as ball and plate electrodes for monopolar coagulation can be used.

The illustrations below show a selection of active, monopolar electrodes for various applications. All

electrodes represented consist of nickel-plated brass with a highly polished surface, which reduces
the risk of tissue adhesion.

The active electrodes from ERBE can be sterilized in an autoclave up to 134° C.

Active monopolar electrodes from ERBE

m‘r:ggm knife electrode, straight, according to KIRSCHNER
i rene—— | knife electrode, bent, according to MAGENAU

™ = i we— knife electrode, lancet-shaped

R T 3 Needle electrode

@a::::: Wire loop electrode, 10 mm diameter

Tape loop electrode, 17 mm diameter

Ball electrode, 4 mm diameter

Ball electrode, 6 mm diameter

Plate elektrode, 10X 15 mm
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6.3 BIPOLAR COAGULATION FORCEPS

Bipolar coagulation forceps are connected to the bipolar cutput socket of the HF surgical unit and
can be actuated by footswitch or automatic actuating monitor,

The universal range of application of bipolar forceps both for

requires a large number of different shapes and sizes of forc
tical:

preparation and for tissue coagulation
eps, but whose basic design is iden-

® The legs of the forceps are coated with electrically insulating plastic in order

to avoid accidental
coagulations when working in deep body cavities.

@ All bipolar coagulation forceps from ERBE are fitted with a parallel guide between the tips of the
forceps. This prevents the forcep tips from crossing and limits the opening angle of the forceps,
thereby preventing the legs of the forceps from spreading to allow for safe work.

® The end of the bipolar coagulation forceps is desi

gned as a plug for connecting the bipolar
cable,

® All bipolar coagulation forceps from ERBE can be sterilized in an autoclave up to 1349 (.

@ The bipolar coagulation forceps are connected to the electrosurgical unit with a 3m or 5m

electrode cable with appropriate connecting plugs. Cables and plugs can be sterilized in an auto-
clave up to 134° ¢,

Cables and plugs for connecting bipolar coagulation forceps to the HF-surgical unlt

Plug for connecting the bipolar forceps

Plug for connection to the HF-surgical unit
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@ Bipolar coagulation forceps from ERBE are designed with different shapes and lengths as well
as with various tips. '

Bipolar coagulation forceps from ERBE:

Straight forceps

Forceps bent at the tips

Bayonet-shaped forceps

Bent forceps
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6.4 PATIENT PLATES

A large variety of patient plates are available today for high-frequency surgery. Since these elec-
trodes differ with regard to their form, size, material and application, etc., the user can select the
elecrode most suitable for the operation required. When selecting the patient plate, one of the most
important criteria among those listed below concerns the correct size of the available electrode con-
tact surface. For safety reasons, it must be sufficiently large to ensure that the density of the HF
return current below the patieni plate is low enough to prevent the occurrence of undesired thermal
effects on the skin {e. g. irritation, burns).

The contact area of the patient plate required for the operation (minimum contact area A.) depends
on the HF output power as well as on the thermal and electrical characteristics of the patient plate.
For the patient's safety, this should always be calculated on the basis of the maximum HF output
power Prr uax of the surgical unit used. This also applies even if the HF output power actually used
in the operation is less than the maximum output power of the unit. The minimum contact area may
only be calculated on the basis of the maximum HF output power actually required for the operation
in exceptional cases, e.g. for infants, where a large patient plate can only be applied with difficulty.

The following diagram contains guideline values for the requisite minimum contact area A, of diffe-
rent patient plates:

200 ERBE
Ay
cm?
A
300
Avn axhb
200

100

50

//

0 100 175 200 soo  EF aoo

o AN

Minimum contact area A, of different patient plates as a function of the HF output power and of
thermal and electricat characteristics of the contact surface

A = Patient plate of electrically conductive silicone
B = Patient plate of sheet metal without conductive gel
C = Patient plate of sheet metal with conductive gel, ERBE disposable patient plate
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Imporiant criteria to be considered when selecting a patient plate:

Characteristics of the contact surface available

Size of the contact surface available

Flexibility or ability of the patient plate to mould into irregularities at the point of application
Application technique

Disposable or reusable

. Connection to the HF surgical unit, safety and monitoring of the connection

. Characteristics with regard to cleaning, disinfection and sterilization

Cost

= A S S

All ERBE Patient plates and their main characteristics are described below.

Patient plate of flexible stainless steel
The flexible, highly conductive patient plate of stainless steel provides a contact area of (21X13.5)
cm® = 2835 em®. It is applied to the patient with two rubber straps.

The patient plate of stainless steel is fitted with a plug for connection to the HF surgical unit and
with a 4 mm socket, which provides an ECG connection or in endoscopy can be used as a so-called
S-cord connection {e. g. for an Olympus coloscope).

The stainless steel patient plate is easy to clean and can be disinfected with a disinfectant solution.
The rubber straps can also be chemically disinfected.

ACHTUNG

Diw neutrals Elekirode solits mSghichtl in der Nihe des Cpa-

rationsheraiches engeiegl werden, Das Schema reigt die

oplimzlsten Anisgestellen an den Oberarmen bzw, Obar-
hankefn mil dem prochanden Oparationsbaraich
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Silicone patlent plate

The soft, flexible and electrically conductive silicone patient plate from ERBE adapts itself very well
to the shape of the patient's body in the area of application. This allows secure application of the
electrade by means of a perforated rubber strap.

The electrode is fitted with a plug for connection to the HF-surgical unit and with a 4 mm socket,
which provides an ECG connection or in endoscopy an S-cord connection (e.g. for an Olympus
coloscope).

The silicone patient plate can be sterilized in an autoclave but cannot be gas-sterilized.

The silicone patient plate from ERBE is available in two sizes:

Electrically Max. HF
- conductive output power
area A, Par Max
Large silicone 17.5X29.5 cm 400 W
patient plate = 516 cm?
Small silicone 17X11cm 180W
patient plate = 187 cm®

Large silicone patient plate Smaill silicone patient plate

Disposable patient plate

The advantage of disposable patient plates over reusable ones is that they ensure that a clean, her-
metically wrapped electrode is available for each patient and for each operation. This eliminates the
problem of cleaning the electrodes and the possibility of faults due to wear.

The base material of such patient plates is a flexible elastic foam which moulds to any irregularities
in the patient's skin at the application site.

Electrical contact is established via a layer of gel spread over the foam base. This layer of gel also
serves as an adhesive, allowing the electrode to be fitted on the patient's skin evenly and safely like
sticking plaster.

Tha ERBE disposable patient plate is available in two sizes:

Electrically Max, HF
conductive output power
area Ay Prr Max
Large disposable 125 cm? 400 W
patient plate
Small disposable 60 cm? 100 W
patient plate
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Large disposable patient plate

The small patient plate is suitable for use with children, provided that the maximum HF output
power required does not excead 100 W.

The disposable patient plate is equipped with a 40 om cable and plug and can be connected to the
HF surgical unit cable via an additional cabie with strain-relief.

Cables and plugs for connecting the ERBE patient plates to the HF surgical unit.

The patient plates described above can be connected to the socket for patient plates via an elec-
trode cable of 3m or §m lenght. The electrode cable is insulated with a tlexibie plastic mate-

rial suitable for sterilization. The plugs have recessed grips and are made of an unbreakable material
which can alsc be sterilized.

Plugs for patient plates of flexible stainless steel and silicone patient plates

Plug for connection to the HF surgical
unit

Plug for connection to the
patient plate

Plugs for disposable patient plates

Piug for connection to the HF surgical
unit

i Y (T

Plug for connection to the
patient plate




6.0 DOUBLE-PEDAL FOOTSWITCH

The double-pedal footswitch is used te activate the monopolar and the bipolar generator. It can be
connected to the footswitch sockest of the ERBOTOM T 400 C via a flexible cable with screw-in plug.

The high-frequency current for monopolar cutting can be activated via the yellow pedal, the blue
pedal being used to activate either the monopolar or the bipolar HF coagulation current.

yellow - monopolar cutting
biue - manopolar or bipolar coagulation

When selecting a footswitch, it is essential to consider whether it is to be used in and explosion-
hazard area.

Double-pedat footswitch, not explosion-proof
This footswitch is not explosion-proof and must not be used in explosion-hazard areas.

The agent used for cleaning and disinfection of the footswitch must not be flammable nor explosive
e. g. use soap liquid. ‘

Double-pedat footswitch, explosion-proof

This footswitch is provided with a splashproof, explosion-proof metal housing and is universally
applicable. The switching elements of the footswitch have been safety tested by the Physikalisch
Technische Bundesanstalt fuer Materialpruefung (PTB) {National Physical Laboratory), Braunschweig,
W.-Germany.

The footswitch can be surface-disinfected with any disinfectant.
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7 FUNCTIONAL TESTING

To check that the unit is ready to operate, the operator must carry out a functional check on each
occasion before use in accordance with the following routine:

Power supply switch
¢ If the ERBOTOM T 400 C electrosurgical unit is connected to the AC power supply, the green
pilot lamp must light up when the power switch is switched on.

Safety circuit of the patient plate
The function of the safety circuit of the patient plate can be tested by pressing the TEST button.

@ If the patient plate is not connected to the unit or if the electrical connection between unit and
patient plate is defective, the red pilot lamp lights up and a warning signal sounds.

Connecting the patient plate
@ Connect the patient plaie to the HF surgical unit.

e The warning signal is not sounded and the red pilot remains dark, even during activation, provided
that the electrical connection between the unit and the patient plate is OK.

Actuation of the monopolar output power by means of the foolswilch and the buttons on the elec-
frode handle.

The monopolar HF power must be tested at the particular sockst used for the operation as follows:

Socket for cutting and coagulation
@ Set the degree of coagulation to zero.
@ Place a wet sponge on the patient plate and bring sponge into contact with the active electrode.

@ Using maximum power setting, actuate the channel for incisions by footswitch as well as with the
resp. button of the electrode handle. Repeat the same procedure with the channel for coagula-
tion.

@ During actuation, the white pilot lamps (elements 9 resp. 11) must indicate the particular channel
actuated and at the same time an acoustic signal must be heard.
® When HF power is present, this will evaporate water at the active electrode.

@ Set the HF output power back to zero.

TUR socket

@ Actuation of the monopolar output power can here basically be tested in the same way as by the
socket for cutting and coagulation, except that actuation with the buttons of the electrode
handle is omitted.

Actuation of the bipolar output power
@ To test the hipolar output power switch off the automatic actuating monitor, connect the bipolar
coagulation forceps and set maximum output power.

@ If the bipolar HF current is now actuated with the footswitch, the white pilot lamp must light up
and an acoustic signal must be heard.

@ Proof that there is HF power at the bipolar output can be obtained by applying a wet sponge bet-
ween the tips of the forceps {water evaporates).

30
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Automatic actuating monitor for bipolar operating technique
@ Press the grey button o check the automatic actuating monitor. The relevant white pilot lamp
must light up.

@ Touch a wet sponge with both tips of the bipolar forceps.

@ The white pilot lamp, which indicates actuation of the bipolar generator, must only light up after
the time delay preset on the unit {normally 2 seconds) has expired.

@ Set the HF output power back to zero.

8 IMPOF{TAN;I"NOTES ON MONOPOLAR APPLICATION

8.1 PREVENTION OF PATIENT BURNS

The most important preconditions to be fulfilled in order to prevent burns during high-frequency
surgery are as follows:

1. The contact area of the patient plate must be sufficiently large and it must be correctly applied
to the patient.

2. The patient must be positioned correctly.

3. Anaesthetics, skin cleansers, degreasing agents and disinfectants must be neither inflammable
nor explosive.

Point 1:

The size of the neutral electrode, or more accurately the minimum -contact area required, depends
on the maximum HF output power of the HF surgical unit used (see Chapler 6.4, PATIENT PLATES).
Correct dimensioning ensures that the current density in the patient plate is sufficiently small to
prevent thermal damage to the tissue even when the output power is set to maximum.

The patient plate must be positioned in such a way as to ensure good contact between the surface
of the electrode and the patient's skin. The effectively conductive contact area is then virtually the
same as the contact area of the patient plate. If the effective contact area is reduced as a result of
incorract application of the electrode or poor electrical conductivity, the current density may incre-
ase to such an extent as to cause burns.

—

Reduced contact area of the patlent plate

(] Electrically conductive arsa

EEE Area not electrically conductive, e. g. area not in direct
contact with the skin or area of very poor conductivity
due to contamination with greasse, dirt, oxidation, etc.
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Note:
@ Only use electrodes with a sufficiently large contact area.

@ The patient plate including cable and plug must always be in perfect condition. Care should
above all be taken to ensure that the surface of the patient plate is clean and ‘metallicaily bright.

@ The electrical conductivity of the skin in the area of the patient plate should be improved by
cleaning, massaging or brushing to promote perfusion and by carefully rubbing with a physiologi-
cal saline solution.

@ The whole area of the electrically conductive surface of the patient plate should be fixed to the
appropriate upper arm or thigh nearest to the operating field.

Application of the patient plate

@ Do not apply the patient piate directly over large subcutaneous biood vessels.

@ Secure the patient plate firmly with rubber straps and then wrap it with a bandage, so that its g
entire surface covers the patients skin as best as possible. b

Point 2:

Burns due to incorrect positioning occur above all as a result of accidental contact with electrically
conductive objects in the vicinity of the patient. Since the contact areas are normaily small in such
cases, the current densities can be high enough to cause necroses. The risk of such burns occur-
ring is greatest if the patient plate has been forgotten or has a very small gffective contact area.
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Incidental contact to,
for example, the metal
infusion troliey

THF

v

Active Electrode

Patient

@

The patient plate is
not applied with its
whole area.

Note:

@ During HF surgery, the patient must not come in contact with electrically conductive objects such
as the operating {able, supports, damp cloths ete.

@ An electrically insulating, thick, dry underlay must be placed between the patient, operating
table and supports. This underlay must not become damp during HF surgery.

Operating table
usually is grounded

|
Ik

Electrically insulating
sheet

Positioning the patient

@ Use dry cloths to provide insulation between areas of increased perspiration, extremities brought
into close contact with the body trunk or skin-to-skin contacts.

@ Drain urine with a catheter.

©® When using injection cannulae as ECG electrode, the metal cone must not lie on the skin; the
same applies to cables for monitoring units.

@ The leads to the HE electrodes should be as short as possible and arranged without joops, so
that they do not touch either the patient or other cables.

® Use only cables provided by the manufacturer of the equipment.

Point 3:
Sparks capable of igniting inflammable or explosive media may occur along the active electrode
during high-frequency surgery (see Chapter 10, FIRE AND EXPLOSION HAZARDS).
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8.9 UNINTENTIONAL ACTIVATION OF THE HF-GENERATOR

WARNING: Unintentional activation of the high-frequency generator can lead to patient burns when
the active electrode touches the patient directly or indirectly through electrically ductile
objects or wet cloths.

Unintentional activation of the high-frequency generator can be caused for example by:
e unintended pressing of a footpedal

@ unintended pressing of a button on the glectrode handie
@ short circuit within a cable to the electrode handle with push buttons or to the footswitch

@ penetration of electrically ductile fluids into a finger switch, into an electrode handle or into a
footswitch. Electrically ductile fluids are for example blood, amniotic fluid (special care is called
for in cesarean section, see under point 1), urine, physiological saline, irrigation fluids etc.

® defects within the high-frequency surgical unit

In order o avoid patient burns due to unintended activation of the high-frequency generator, the
following rules of application must be observed:

1. Never place active electrodes on or beside the patient in such a way that the electrodes can
touch the patient directly or via electrically ductile objects or wet cloths.

2 The acoustic signal which indicates the activation of the high-frequency generator must always
be adjusted so that it can be heard.

3, In operations in which the cutting or coagulation electrode unavaidably remains in contact with
the patient even in the unactivated state, e. g. in endoscopic operations, special care is called
for. An electrode activated unintentionally owing to a mistake should not be removed without due
precautions from the body. In removal of the activated electrode from the body of the patient,
burns may arise at all areas within the body which come into contact with the activated electrode.
For this reason, the mains switch of the high-frequency surgical unit must be turned off immedia-
tely before an attempt is made to remove the activated electrede from the body.

8.3 UNINTENDED BURNS CAUSED BY HOT ELECTRODES

WARNING: Cuiting and/or coagulation electrodes become hot indirectly from the heated tissue and
from the electric arc during cutting and/or coaguiation processes. Tissue may be un-
intentionally burned after cutting and/or coagulation when electrodes which are still hot
have contact with the tissue. This is to be noted especially in endoscopic operations, for
example in pelviscopic coagulation of the Fallopian tube or in endoscopic polypectomy.

8.4 OPTIMUM POWER SETTING

The optimum HF power is the power which best achieves the desired effect, e. g. cutting or coagu-
lation, and with which the undesirable effects, e. g. carbonization of tissue, burns or sparking are
minimal.

This is dependent on many parameters, e. g.:

@ shape of the active electrode

@ tissue characteristics

® individual operating technique of the surgeon

Since almost all undesirable side effects occur with a too high HF power, the attempt should al-
ways be made to keep the power as low as possible.
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Note:

I the desired effect is suddenly no longer achieved using a level of HF power selected on the basis
of experience, then before increasing the power, make a check for possible faults, e. g.:

€ Is the patient plate properly connected?

@ s the active electrode properly connected?
@ |s the active electrode clean? .

@ |s the HF surgical unit correctly adjusted?

8.5 CARDIAC PACEMAKERS

The use of HF surgery on patients with implanted cardiac pacemakers or pacemaker electrodes may
cause irreparable damage to pacemakers and interfere with pacemaker functions leading to ventri-
cular fibrillation. This must be taken into consideration.

9 IMPORTANT NOTES ON BIPOLAR APPLICATION

Adhesion: During coagulation using bipolar forceps, the coagulum may adhere more or less firmly
to the electrodes, with the result that it is partially or completely detached from the surrounding
tissue when the electrodes are removed, thus causing the blood vessel to be re-opened. This adhe-
sive effect is due in particular to the conversion of coliagen to glucose in the presence of heat and
the rapid drying (desiccation) of coagulum containing greater or lesser amounts of glucose.

In order to prevent or at least minimize this adhesive effect, it is essential:

@ that the HF current is switched off as soon as adequate clotting has been established, particu-
larly since continued application beyond the moment of coagluation is of no further benefit.

@ that the electrodes are always clean, i. e. that there are no traces of tissue from any preceding
coagulation adhering to the surface of the electrodes.

@ when coagulating relatively dry tissue to moisten the tissue with sterilized water or physiological
saline solution before commencing coagulation. As a rule, the blood flowing from the vessel to
be closed cannot be used for this purpose, as it oo will clot during the coagulation process.

If the electrode nevertheless sticks fo the coagulate, do not forcibly separate the electrode from the
tissue: instead, switch off the HF current and wait a few seconds before separating the electrode
from the tissue. Caplllary effects cause fiuid from the tissue surrounding the coagulum to flow 1o the
boundary between coagulum and electrode, thus breaking down the adhesive effect. In extreme
cases, a drop of sterilized water or physiological saline solution will usually also help.

No coaguiation effect: During every haemostatic process, the surface of the electrode becomes co-
ated with tissue fiuid. Once the coagulation pracess is complete and the electrodes are no longer
required, the tissue fluid dries up, leaving an electrically insulating deposit on the surface of the
alectrade. If such an electrode is re-used without removing this deposit beforehand, too litile HF
current will flow, particularly in conjunction with dry tissue. It is therefore advisable to wipe the elec-
trode with a damp, sterile cloth before or after each coagulation process. This also reduces the ad-
hesive effect described above.

Optimum HF power adjustment. The HF power adjustment is at optimum when complete coagulation
is achieved within 1 to 5 seconds. Iif the HF power is too low, coagulation will not be achieved at ail
or only very slowly. If the HF power is too high, the temperature within the coagulum rises so rapidly
that the coagulum virtually explodes as a result of the vapour pressure suddenly produced inside
the tissue. Such explosive rupturing should be always avoided.
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10 FIRE AND EXPLOSION HAZARDS

The ERBOTOM T 400 G HF surgical unit is not intended for operation in expiosion-hazard areas.

Sparking at active electrodes is unavoidable in HF surgery. Because of the danger of fire and ex-
plosion, HF surgery must not be used in areas where flammable or explosive agents are present,
e. g. anesthetics, skin cleansing agents, degreasants and disinfectants as well as endogenous gases,
g. g. in the gastro-intestinal tract.

When using HF surgery, the agents indicated above must neither be flammable nor explosive, or at

least completely evaporated or removed from the area of spark formation befaore the HF surgical
unit is switched on.

11 CARE OF THE UNIT

11.1 PREVENTING DAMAGE

Apart from proper operation and maintenance, effective protection of the unit against damage |s
achieved by secure positioning of the unit. This involves not only securely mounting the HF surgical
unit on its base but also protecting it against damp, contamination and contact with flammable and
explosive substances. In order to ensure good dissipation of the heat generated during operation, it (
must be ensured that cooling slots and heat sinks are open o good air circulation. g

11.29 CLEANING AND DISINFECTION

Cleaning and disinfection of the unit should only be undertaken with nonflammable and nonexplosive
agents. In this respect, make sure that no moisture or detergents enter the unit.

i cleaning of disinfection of the unit with flammable or explosive agents is unavoidable, these must
be completely gvaporated from the HF surgical unit pefore it is switched on.
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12 CARE OF THE ACCESSORIES

12.1 PREVENTING DAMAGE

In order to protect accessories from premature wear and tear, the following instructions should be
observed:

Lot
Active electrodes must always be handled and stored so that they are not damaged.

Monopolar and bipolar electrodes must always be handled and stored so that the tips are not
damaged. These electrodes should be kept and transported in special cases.

Forceps with insulated legs must not be cleaned and kept with other hard or pointed instruments
which could damage the insulation.

The legs of the forceps must not be forced apart, since this can chip the insulating layer from
the legs.

Electrode handles. Do not wrap the cable of the electrode handies around the handles, since this
will deform the cable.

Patient plates of metal must not be bent excessively and not kinked.

Do not carry the footswitch by the cable. Do not wind the cable tightly around the footswitch.
Do not coil the cable too tightly, kink it or bend it.

Unplug the plugs from the unit sockets and accessories by gradually pulling on the plug shaft
and not by strongly tugging on the cable.

12.2 CLEANING, DISINFECTION AND STERILIZATION

Monopolar and bipolar electrodes
Cleaning: Tissue residue can be removed from the active electrodes with steel or copper wool. No
scalpel, scissors or similar pointed objects must be used for cleaning the electrodes, since they

will damage the electrode surface. Such damage increases adhesion of tissue to the surfaces of
the electrodes during use.

Disinfection: Always clean and disinfect the electrodes as well as electrede handels with cables
and plugs in a disinfecting solution prior to sterilizing them. All commercially available disinfec-
tants may be used.

Sterilization: All ERBE active elctrodes are autoclavable.

Electrode handles with cables and plugs, cables and plugs for attaching the bipolar elecirodes
These accessories may be cleaned and disinfected by spraying or wiping over with disinfectant. It
is also possible to dip them into a disinfectant solution or to sterilize them in an autoclave up to
134° C, if necessary.

Note: Because of their better materlal compatibility, aldehyde preparations are more suitable for
disinfection of the accessories than phenolic preparations, since they have less corrosive
effect on the plastics used.

To prevent premature wear to cable and plug, be sure to comply with the manufacturer’s
instructions concerning concentration of the disinfectant used and the time it is allowed
o act on the objects being disinfected.
Rinse the desinfectant solution well off.

Patient plates with cables, plugs and rubber straps

Patient plates along with their cables, plugs and rubber straps should be cleaned and disinfec-
ted before and after use.

Footswitches and footswitch boards

Non explosion-proof footswitches, must not be cleaned or disinfected with flammable or explo-
sive agents because of the existing fire and explosion hazards.

Any disinfectant can be used for surface disinfection of explosion-proof footswitches.
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13 MAINTENANCE

Maintenance of a unit including accessories is divided into preventive and corrective maintenance.
Preventive maintenance involves regular testing of the unit and accessories, while corrective main-
tenance deals with modifications and repairs.

All maintenance work must be dogumented in a maintenance record as shown on page 40.

13.1 PREVENTIVE MAINTENANCE

In order to avoid accidents resulting from faults due to age and wear and tear of the unit as well as
the accessories, the uniL along with its accessories must be tested at suitable intervals (at least once
a year), by an authorized specialist (see |IEC 801 Part 1).

13.2 CORRECTIVE MAINTENANCE

Corrective maintenance covers modifications and repairs to the HF surgical unit and its accessories.
it must not impair the safety of the unit for patients, users and the environment. '

Meodifications and repairs must therefore only be undertaken by the manufacturer or by third par-
ties expressly authorized by him. If unauthorized persons carry out improper maodifications or re-
pairs to the unit or accessories, then the manufacturer accepts no responsibility in this respect.
Claims under warranty are also hereby invalidated.

If any modification to the unit affects the rated data or range of application of the unit, inscriptions
and accompanying documents must be altered accordingly.
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ERBOTOM T 400 C Maintenance record

HF surgical unit

Type number: The serviceman hereby confirms with his
signature that he has undertaken the main-
tenance work listed below with the required
care and technical expertise and that he is
Name and address familiar with the safety regulations, in parti-

. cular the manufacturer's technical documen-
of operator: tation and the IEC requirements currently
valid at the time of repair.

Serial number:

Name, address, signature of the

Tesling serviceman, date

Name, address, signature of the

Modifications serviceman, date

Name, address, signature of the

Repalrs serviceman, date
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14 TECHNICAL DATA

Line voltage

Line frequency

Line fuse:
for 100—127 V
for 220—240 V -

Saftey class
according to IEC 601-1

Saftey type
accoarding to 1EC 601-1

Power consumption:
in idle mode
monopolar genarator at maximum
output power
bipolar generator at maximum
output power

Low frequency leakage currents:
earth leakage current
enclosure leakage current
monopolar output leakage current
bipolar output leakage current

Rated frequency:
monopolar generator
bipolar generator

Impedance:
monopolar
bipolar

Max. HF output power:
monopolar cutting
monopolar TUR
monopolar coagulation
bipolar coagulation

Power adjustment:
monopolar
bipolar

100127 V
220240 V

10% or
10%s

=+ 1+

50 Hz, 60 Hz

M10A
ME3A

BF Is standard

12 Watts
670 Watts

100 Watts

max. 0.5 mA
max. 0.1 mA
max. 0.1 mA
max. 0.1 mA

450 kHz
load-controlled from
500 to 1000 kHz

200 Ohms
75 Ohms

400 Watts at 200 Ohms
400 Watts at 200 Ohms
300 Watis at 200 Ohms

50 Watts at 75 Ohms

continuously from 1 to 10
continuously from 1 to 10
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Haemostasis adjustment
for monopolar cutting

Crestfactor for monopolar
cutting

Activation of HF output power:
monopolar

bipolar

Acoustic signals:
monopelar cutting
monopolar coagulation
bipolar coagulation
patient plate safety circuit monitor

Optical signals:

Colour code according to IEC:
cutting

coagulation
Cooling
Size Height
Width
Depth
Weight

Open-and short
circuit

42

continuously from 0 to 10

2 to 10 depending on
Haemostasis adjustment

by pushbuttons of the electrode handle or by
footswitch

by automatic actuation or by footswitch

continuous tone
modulated tone
continuous tone
modulated tone

6 pilot lamps

yellow
blue

no fan, cooled by natural convection

4.5" /175 mm
19.0" / 480 mm
14.2" / 360 mm

33 pounds / 15 kg

protected against open — and
short circuit operation.




15 GRAPHS

The following graphs show the nominal output power of the HF surgical unit ERBOTOM T 400 C
in dependence on load resistance, power setting and degree of coagulation. The actual output
power may, in accordance with IEC 601 Part 2—2, deviate by + 20%: from the nominal output power,
The tolerance limits of the output power hereby resulting are shown as dashed curves in the graphs.
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@ Graph 1: Quiput power of the bipolar generator as a function of load resistance

Curve A: Qutput power at power setting 10
Curve B: Output power at power setting 5
Equipment impedance is 75 Chms

nominal output power
- = = tolerance limits of the output power
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Graph 2: Output power of the bipolar generator as a function of the power setting

Load resistance: 75 Ohms

nominal output power
tolerance limits of the output power
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Graph 3: Qutput power of the monopolar generator for pure cut as a function of load resistance

Curve A: Output power at power setting 10
Curve B: Output power at power setting 5
Equipment impedance is 200 Ohms

nominal output power
— — - tolerance limits of the output power
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Graph 4: Output power of the monopolar generator for pure cut as a function of the power setiing

Load resistance: 200 Ohms
nominal output power
————— tolerance limits of the output power
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Graph 5: Outpul power of the monopolar generator for coagulation as a function of the power setting.

Load resistance: 200 Ohms
nominal output power
@ ————— iolerance limits of the output power
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Graph 6: Quiput power of the monopolar generator for cutting as a function of the haemostasis
setting.

Load resistance: 200 Ohms
»———  nominal cutput power
mmmmm tolerance limits of the output power
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A,

APPENDIX

DESCRIPTION AND OPERATING INSTRUCTIONS FOR
THE ERBOTOM T 400 C WITH NERVE STIMULATOR

This NERVE STIMULATOR generates rectangular current impulses of 0.3 ms impulse duration and
500 ms pause duration. The intensity or respectively the amplitude of the current impulses can be
set continuously from 0 to 25 mA. This set amplitude is automatically controlied in order to eliminate
variations caused by the electrical resistance of the tissue.

The NERVE STIMULATOR also generates synchronously to the current impulses a brief acoustic
signal, which helps to identify easily muscle contractions.

The ,NERVETEST" electrode, for example a ball or needle electrode, is supported with a special
electrode holder, Order No. 20190-027. This electrode holder must be connecied !o the socket
-~NERVETEST". The stimulation current can be activated by pressing the push button-of the elec-
trode holder.

PLEASE NOTE: For safety reasons the HF currents for cufting or coagulation cannot be activated
during activation of the NERVE STIMULATOR.

ERBOTOM T 400 C WITH AN ADDITIONAL MONITOR

The ERBOTOM T 400 C, Type no. 10103-051, is provided with an additonal monitor for measuring
low frequency patient leakage currenis.

If the leakage current exceeds the maximum level of 50 yA (according to IEC 601-1), the connec-
tion between the HF earth referenced capacitor and the protective conductor is interrupted, thus
he leakage current is considerably dropped.
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WARRANTY CONDITIONS

TRANSPORT DAMAGE

The unit and accessories must be inspected immediately on receipt for deficiencies and transport
damage. In this respect, clajms for compensation can only be enforced when the seller or carrier
are notified without delay. A damage report must be compiled.

EQUIPMENT WARRANTY
The warranty period for the unit is 1 year from the date of delivery.

Claims under warrantﬁ are valid only when the warranty certificate has been properly completed.
The warranty covers free repair of the unit provided that the deficiency has been caused by material
or manufacturing faults. Other claims, particularly claims for compensation are excluded.

Repairs may only by carried out by us, our representatives or by authorized service agents. Claims
under warranty are invalidated if improper modifications or repairs have been undertaken.

Work carried out under the warranty neither extends nor renews the warranty,

RELEVANT STANDARDS

IEC Publication 601-1
Safety of medical electrical equipment

Part1:  General requirements

Part 2-2: Medical electrical equipment
Particular requirements for the sa-
fety of high frequency surgical
equipment

UL 544
Standard for medical and dental equipment

ADDRESS

Elektromedizin GmbH
WaldhornlestraBe 17
72072 Tibingen
Germany

Phone (7071) 755-0
FAX: Sales (7071) 755188
FAX: Service (7071) 755189

For guarantee claims and servicing contact the nearest ERBE branch office.
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