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1 Notes on product liability

Gebruder Martin only accepts responsibility for the safety, reliability and performance of the

units when:

1) Expansion of the installation, adjustments, modifications or repairs are carried out by a

person authorised by Gebriider Martin

2) The electrical installations in the OR comply with IEC regulations

3) The unit is operated according to the instructions given

2 Technical Data
Unit type ME 400 ME 200
Power requirement [V™] 220 - 240 220 - 240
110 - 120 110-120
Current consumption max. [VA] 780 380
Mains frequency [Hz] 50 - 60 50 - 60

Classification

I

I

Type CF/Defibrillation | CF/Defibrillation
protected protected

HF nominal frequency [kHz] 480 480

Impulse frequency of modulation [kHz] 30 30

Mode of operation 10s/30s 10s/30s

External accessible fuses

220 - 240 vV~ 4.0 A slow blow |3.15 A slow blow
110 - 120 Vv~ 8.0 A slow blow [|6.3 A slow blow
2.1 Crest-Factor:

CURRENT TYPE IN OHMS ME 400 ME 200
SPRAY-COAGULATION 500 8,0 8,0
CONTACT-COAGULATION 300 5,0 5,0

CUTI 500 1,5 1,5

CUTII 500 2,2 2,2

CUT III 500 3,0 2,6

CUT 1V 500 4,3 3,0

The crest factor is the ratio of peak power to r.m.s. power.
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2.2 HF output
ME 400 ME 200
CURRENT TYPE IN OHMS WATTS WATTS
SPRAY-COAGULATION 500 100 100
CONTACT-COAGULATION 300 250 175
CUT 1l 500 330 175
CUT II 500 300 175
CUT III 500 300 175
CUT1v 500 270 175
BIPOLARE COAGULATION 100 70 70
2.3 HF output: Micro
(can be selected by pressing the “micro” touch-button)
ME 400 ME 200
CURRENT TYPE IN OHMS WATTS WATTS
SPRAY-COAGULATION 500 35 35
CONTACT-COAGULATION 300 80 60
CUTI 500 110 60
CUTII 500 100 60
CUT III 500 100 60
CUT IV 500 90 60
BIPOLARE COAGULATION 100 20 20
ME 400 ME 200
Weight [kg] 11,6 9,6
Dimensions height mm 135 135
width mm 405 405
depth mm 380 380

Construction: Entire construction according to VDE 0750 Part 1/05.82
(=IEC 601-1/1977) and VDE 0750 Part 202/09.84 (=IEC 601-2-2)

2.4 Certificates

c € 0297

confirm with 93 / 42 / EEC

vail 5
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3 Technical Description

The KLS Martin ME 400 and ME 200 electrosurgical units are constructed using the most mod-
ern components of power electronics and the latest safety technology according to VDE 0750
and DIN IEC 601.

The current supply to the circuits and the power output stage comes from a switch-mode pow-
er supply. Due to this, the set values are not influenced by voltage fluctuations in the mains.

The KLS Martin ME 400 and ME 200 electrosurgical units display the following features:

- The Free Running Oscillator generators of the KLS Martin ME 400 and ME 200 meet the
high requirements of the operating theatre. Operating safety is increased by automatic
power shut-off in the event of malfunction.

* No openings or cooling ribs, no fans. Due to the efficiency of the generators there is a mi-
nimal drop in output.

+ Simple operation due clearly-arranged controls with easy-to-understand symbols. Addition-
al digital display of the set dose.

+ Four different current types for cutting: choice of four settings from smooth cutting to cut-
ting with heavy scab formation.

+ Two current types for coagulation: choice of high power for contact coagulation and a cur-
rent with a high crest factor for spray coagulation.

- A separate generator with automatic start-up for bipolar coagulation. The bicoagulation
generator can be used simultaneously with the generator for cutting / coagulation.

«  Combined sockets for KLS Martin coaxial cables and for disposables.

- All connections for active electrodes, neutral electrodes and for the footswitch on the front
panel.

« The integrated KLS Martin Patient Control System (PCS), when used with a PCS neutral
electrode, carries out constant application monitoring.

«  Visual and acoustic signs of HF activation by different coloured indicators and different
acoustic tones for cutting and coagulation.

« Infinitely variable output power for all seven current types.

+ Safety feature in the event of malfunction.

« Acoustic warning feature in high frequency activation > 15 sec. (switch-on-time).

« KLS Martin URO-CUT circuit for endoscopy and TUR (only for the KLS Martin ME 400).

+ The micro function enables power to be adjusted for difficult applications.

6 Va1



KLs"ma’rtm

KLS Martin ME 400 and ME 200 Operating Instructions

4 Entry inspection
Kindly check units and accessories for damages caused during transport or shortcomings.

Damage claims may only be considered if the seller or carrier is immediately advised. After
this, a report on the damage must be compiled. This report must be sent to the nearest KLS
Martin representative or to Gebrider Martin headquarters so that the insurance company can
be advised.

If a unit has be sent back to Gebriider Martin or to a KLS Martin service point, it should be in
the original box if possible. The following details must be enclosed:

Name and address of proprietor, type and serial number of the unit, description of defect.

5 Safety points

Only use approved and properly-functioning accessories. Defective accessories should be re-
jected. Appropriate preoperational checks should be carried out.

CAUTION

Before attaching the neutral electrode, the following points concerning the positioning of the
patient should be noted:

For high frequency, the patient including his extremities must be insulated against earthed
metal parts of the operating table.

Elastic surfaces on operating tables are slightly conductive for draining electric charges. Thus
they are not always suitable for simultaneously guaranteeing the required HF insulation for
patients against metal parts. This insulation from high frequency may be achieved by using a
sufficient number of additional layers in-between (sterile towels).

If moisture or perspiration is expected during the operation, a waterproof foil must be used to
prevent this from seeping through the layers which serve to insulate from high frequency.

Absorbent towels must placed between the patient and the foil to avoid liquid accumulation
under the patient.

Areas of extreme perspiration, on extremities of the body connected to the trunk or skin-to-
skin contact areas should be kept dry by placing towels in-between (arm-trunk, leg-leg,
mamma).

r
I

Actve electrode ~ Neutra! elec:roge
]
!

Place dry, absorbent towels in-between.
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Attach electrodes and cables carefully. Pay particular attention to the following:

e The neutral electrode must be as near as possible to the operating area.

e The secure contact of the neutral electrode must be guaranteed for the entire duration of

the use of high frequency; when placing the neutral electrodes at the extremities, blood
circulation must not be affected.

e The cables to HF electrodes should be arranged without loops so that they touch neither
the patient nor the other cables. This especially holds true for the neutral electrode. Only
cables intended for use with the unit as designated by the manufacturer should be used.

e Keep the current path in the body as short as possible and in a longitudinal or diagonal
direction of the body. It should not transverse the body, particularly not at the thorax. Re-
move, insulate or pay particular attention to metal parts in and around the body.

« When using HF surgical and patient monitoring units simultaneously in a patient, only use
monitoring electrodes whose cables either have protective resistors or HF chokes. Needle
electrode monitoring should not be carried out. The active electrosurgical electrode must
not be used near ECG electrodes (minimum distance 15 cm).

The following rules should be adhered to when performing HF surgery:

The high frequency current should be set as low as possible for the intended application.

Note:

Unsatisfactory effects with regular setting could be due to improper positioning of the neural
electrode or poor contact in the sockets, broken wires under insulation or encrusted electrodes.
This should be checked and possible defective components should be replaced.
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* When changing the position of the patient, ensure that electrodes and cables are correctly
positioned.

* In operations on parts of the body with a small diameter, the bipolar technique may be
used to avoid unintentional coagulation at other points.

e The use of flammable anaesthetics, laughing gas (NO,) and oxygen should be avoided. The
use of HF surgical units is always associated with sparking at the active electrode. Flamma-
ble substances used as cleaning or disinfecting agents or as solvents for adhesives must be
evaporated before using the unit. There is the danger of flammable substances accumulat-
ing under the patient or in the body cavites such as the navel or the vagina. Liquids which
have accumulated at these points must be removed before the HF surgical unit is used. En-
dogenous gases may explode. Oxygen-saturated materials such as cotton wool and gauzes
may be ignited by sparks produced by the HF electrosurgical unit.

e Combining these units with others should only be carried out by the manufacturer or with
the approval of the manufacturer.

e The operation of the HF electrosurgical unit may interfere with the operation of other elec-
tromedical devices.

5.1 Cardiac pacemakers

In patients with cardiac pacemakers or pacemaker electrodes, there is a danger of a distur-
bance in pacemaker function or damage to the pacemaker occurring. If in doubt, consult the
cardiology department for advice. Before treating outpatients, ask if the patient has a pace-
maker. Monitoring should be carried out and a defibrillator at hand when using HF electrosur-
gical units on patients with pacemakers.

5.2 Important measures during intracardial operations

e Carry out a visual check to see if there is proper connection of equipotential cables between
the mobile units (safety class I) and the earthing plug in the room.

e Carry out a visual check to see whether the coupling of several units together is correct.

e Carry out a visual check to see whether the patient cables and the electrodes are properly
connected to the unit.

e Check function of all connected units without the patient (e.g. operating of calibration but-
ton in ECG units).

o Instruct theatre staff that any contact with parts capable of conducting to the heart should
be avoided, e.g. transducer housings, metallic tube connections, valves, taps, guide wires,
and electrode catheters, therefore:

e Only touch conductive parts when wearing rubber gloves.

e Keep parts conductively connected to the catheter insulated from earth potential, e.g. me-
tallic injection syringes.

V2.1 9
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e If not fully insulated, fasten pressure transducers to a point where they are insulated from
earth potential. After the catheter is connected, cover transducer with insulating foil (use
rubber gloves).

e Do not use metallic faucets if possible.

e Have a defibrillator available for instant use and the instructions for its safe application,
e.g. whether the patient cables and electrodes have to be separated from the unit (from
the ground) before defibrillation. Do not touch the patient during defibrillation.

Note:
See regulations for use of defibrillators, DIN 57 753 Part 3 / VDE 0753 Part 3.

e Have a pacemaker ready.

¢ When positioning the patient, please ensure that there is no electrical conduction between
the patient and the earthed metal parts. This does not apply to the connection of the single
neutral electrode. Disturbances in the network (mains hum) during intracardial investiga-
tions in ECG may be an indicator of improper earthing of the units.

Note:
It is advisable to use insulated floating parts for all parts of the unit which come directly into
contact with the heart.

5.3 Maintenance and repair

The unit and accessories are not intended to be repaired or maintained by the user or his
technical personal.

Obvious defects, e.g. in the plugs and connecting cables, must be repaired as soon as possible.
Repairs to the unit may only be carried out by us or by someone authorised by us. If repairs
are carried out by someone authorised by us, the user of the unit is requested to obtain a cer-
tificate describing the nature and extent of repair. This certificate must bear the date of repair
as well as the company name and a signature. If the repairs are not carried out by the manu-
facturer of the unit, repaired units and parts must bear the mark of the repairer.

10 vVa.l
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5.4 Care and sterilisation of accessories
Well-cleaned active and neutral electrodes are essential for good operational results.

All accessories must constantly be checked to see if they are functioning properly. Parts with
faulty insulation must not be used.

The following sterilisation temperatures are permitted:

gas stream hot air
sterilisation sterilisation sterilisation

up to 70°C 120°C/134°C 200°C

Electrode handles with cable + + -
Active electrodes + + +
Forceps for bipolar coagulation + + -
Neutral electrodes (rubber) + +/- -

Note:
Accessories marked as disposable accessories may not be sterilised and re-used
(cf. section 18).

5.5 Cleaning and disinfection

The unit may be cleaned with the usual non-alcoholic cleaning agents on all exterior surfaces
including the front panel.

The unit and non-sterilisable accessories may be disinfected with the usual disinfection agents
used in the theatre department, e.g.

3% Incidin Extra® Henkel KGaA

2% Incidin perfekt® Henkel KGaA

2%  Incidur® Henkel KGaA

3%  Lysoformin 3000® Rosemann GmbH
1%  Sirafan® Henkel KGaA

2%  Tegodor F® T. Goldschmidt AG

Before the unit is used, residues of disinfection agents must be removed.

V2.1 1
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5.6 Caution when using footswitches

In the area described as the “medical zone", only footswitches proven and described as “OP
safe” may be used. Please see drawing below.

i

00

5.7 Transurethral prostatic resections (TUR) (KLS Martin ME 400)

As is well-known, easily inflammable gases can be generated in the course of transurethral
prostatic resections (TUR), particularly during uninterrupted or extended HF application. In
such a case, the gases tend to accumulate in the upper region of the bladder. If ambient air
mixes with those gases, the hazard is still greater, as an accidental explosion might be caused
if the HF current comes in contact with the gas mixture. Therefore, see to it that the gas-air
bubble inside the bladder is kept as small as possible.

5.8 Using two Electrosurgical Units on one Patient

As a rule, the use of two electrosurgical units on one patient should be limited to cases where
this is necessary for medical reasons, as such simultaneous operation poses an increased risk
of unintended burns due to high-frequency leakage currents.

The following rules should be observed when working with two electrosurgical units simulta-
neously:

Be sure to use only type CF electrosurgical units from Gebrider Martin.

- Every HF unit operated in monopolar mode requires a neutral electrode attached separately
to the patient’s skin. Be sure to comply with the instructions for correct NE attachment!

«  No neutral electrode is needed for purely bipolar operation of electrosurgical units.

12 V21



KLS »mcnrtm

SRR I =

KLS Martin ME 400 and ME 200 Operating Instructions

* Regarding the flow of current from the active electrode to the neutral electrode, the ex-
pected current paths must not be allowed to cross or superimpose each other. Therefore,
the respective neutral electrodes must be attached as close to the surgical site as possible.

« The sum total of the simultaneously applied power outputs must not exceed 400 watts.

6 Connecting the unit to the mains

The unit may only be electrically connected to an earthed socket installed according to regula-
tions.

Before switching the unit on for the first time, please ensure that the mains voltage given on
the identification plate (fixed on the rear of the unit) correponds to your power supply voltage.

The mains fuses is mounted at the rear of the unit.

6.1 Caution

Disconnect the mains plug before opening the unit.

6.2 Tone generator

When switching on the various HF generators, an acoustic signal is audible. Each generator has
its own audio frequency.

vali 13
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20-22

23
24-26
27
28
29
30
31
32
33
34
35

7.1

36
37

38
39
40
41

Standby button with indicator light, green

Indicator light for CUTTING

Digital display CUTTING

Control knob for CUTTING

Indicator light for SPRAY COAGULATION

Indicator light for CONTACT COAGULATION

Digital display COAGULATION

Control knob COAGULATION

Indicator light for BI-COAGULATION

Digital display for BI-COAGULATION

Control knob BI-COAGULATION

Touch-button for operation of footswitch BI-COAGULATION
Touch-button for automatic operation of BI-COAGULATION
Touch-button for change to Micro BI-COAGULATION

Footswitch connection BI-COAGULATION

Connection for bipolar instruments in automatic/footswitch operation
Connection for automatic operation

Touch-button for CONTACT COAGULATION

Touch-button for SPRAY COAGULATION

Connections for active electrode in selective hand/footswitch operation as well as for
endoscopy and TUR

Footswitch for CUTTING and COAGULATION

Connections for active electrodes in hand operation
Touch-button for current type CUT IV (strong scab-forming cut)
Touch-button for current type CUT III (scab-forming cut)
Touch-button for current type CUT II (cut with very little blood)
Touch-button for current type CUT I (smooth cut)

Warn indicator for neutral electrode

Connection for neutral electrode

Touch-button for footswitch operation, monopolar
Touch-button for handswitch, monopolar

Touch-button for change to MICRO, monopolar

Function of the components mounted on the rear
Equipotential connection

Mains fuses

220 - 240 [V7] 110 - 120 [V7]
ME 400 4.0 A slow blow 8.0 A slow blow
ME 200 3.15 A slow blow 6.3 A slow blow

Mains switch

Socket for mains cable
Identification plate
Speaker

vVail
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7.2 Explanation of the symbols printed on the front panel

Connection for electrode handle with double
fingerswitch for cutting or coagulation.

Connection for double or single pedal foots-
witch.

F Connection for neutral electrode. Neutral elec-
trode isolated from earth at high frequency

and the applied parts are isolated from earth
at both high and low frequencies.

Touch-button for automatic circuit. When it
lights, the HF electricity automatically switches
to BI-COAGULATION after the tip of the for-
ceps has come into contact with the tissue.

‘:E:’ Connection for bipolar coagulation.

A4

¢
: -\‘ Touch-button for operation of footswitch /
handswitch, bipolar.

MICRO Button for reduced output / micro-function.

Symbol for degree of protection against elec-
tric shock, type CF, Defibrillation protected.

Touch-button for operation of footswitch /
handswitch, monopolar.

A means CAUTION! READ INSTRUCTIONS.

16 Va1l
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7.3

The different current types

The unit produces unmodulated or differently modulated HF currents. The different current
touch-buttons are described below.

~r

Cutl
Unmodulated HF current with high effective
power at a relatively low voltage.

This current type produces a sharp cut without
or with very little sparking and therefore with-
out additional scab formation at the cut sur-
faces.

Cut IT

Slightly-modulated HF current to cut with little
scab formation at the cut surfaces.

Cut ITI

Medium modulated HF current with medium
scab formation at the cut surfaces.

Cut IV

Strongly-modulated HF current to cut with
large scab formation at the cut surfaces.

Contact coaqulation

Modulated HF current with high effective pow-
er for contact coagulation using ball or plate
electrodes, forceps or haemostatic forceps at
the tissue.

Spray coaqulation

Very strong modulated HF current with very
high voltage for spray coagulation or fulgura-
tion.

Bipolare coagulation

The HF current for the bipolar coagulation is
adapted to special conditions, needed for this
kind of surgery.

v21
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8 Setting up

Before connecting the unit for the first time, please check whether the voltage given on the
identification plate corresponds to that of your mains.

[y

2. Connect unit to the mains.
Press the mains switch (38) on the rear of the unit.

4. Switch the unit on with the standby button (1). (By pressing the standby button once
more, you switch off the unit).

5. The warning light of the neutral electrode should flash. Connect the neutral electrode, the
handle with the active electrode or a bipolar instrument.

6. Select the desired intensity, current type and type of activation (hand or footswitch). The
unit is now ready to operate.

9 Function test
Before using the unit, all functions must be checked. Please carry out the following tests:
1. Connect cable with the electrode handle to sockets 20-22 or 24-26.

2. Pull plug of the connecting cable for the neutral electrode into the socket 32.
The red warning light 31 flashes. If you attempt to activate the HF current, the acoustic
warning signal sounds and the HF current cannot be activated.

3. Reconnect the plug of the connecting cable for the neutral electrode into the socket 32.
The red warning light 31 disappears. In the case of a special PCS electrode, the red warn-
ing light 31 only disappears when the electrode is correctly attached to the patient.

4, Using the finger switch on the electrode handle or footswitch, switch on the different cur-
rents.
The indicator lights 2, 5 or 6 according to the current type should light up and the acoustic
switch-on signal should sound.

5. Using forceps for BI coagulation, connect connection cable at socket 16 or 17.
Select the hand or food mode, activate the high frequency by using the footswitch or the
automatic function. Using automatic of footswitch (only at socket 16) switch on the current
type. The indicator light 9 should light and the acoustic switch-on signal sound.

Warning

If the HF signal flashes without the footswitch or the electrode handle being connected, the
unit is faulty and must be checked. If a fault occurs after the footswitch or electrode handle is
connected, one of these accessories is faulty. Check immediately and replace where necessary.

The connecting cable or the neutral electrode is faulty when the red light 31 flashes in spite of

the connected neutral electrode. In this case, replace the parts as otherwise the unit cannot be
operated.

18 V21
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10 Principle of HF surgery
The principle of HF surgery is basically very simple:

With tissue temperatures of more than 100° C, the cell fluids vaporise. The tissue cells split
due to vapour pressure, causing tissue separation.

When tissue temperature remains below 100° C, this leads to clotting of the cell substances
and coagulation.

The diagram below illustrates the principle of heat expansion in the tissue through HF current:

A high frequency current is conducted on or through the patient between a neutral electrode
with a large surface area and an active electrode with a small surface area. In this way, a high
specific current density is obtained in the area around the active electrode. Once a given mi-
nimal value (A / sq. mm) is exceeded, this current density leads to a loss in electrical heat.

Thin needle or lancet shape active electrodes cause an extremely high current density and in
turn a high tissue temperature required for incisions.

Larger surface ball and plate electrodes cause a lower current density and thus a lower tissue
temperature spreading over a larger area for coagulation.

HF currents with frequencies in excess of 300 kHz are therefore necessary in order to avoid
faradic stimulation of the nerves and muscles in the path of the current and in order to im-
prove the general electrical conditions (e.g. capacitive current transfer from the electrodes
through the dry and poorly-conductive skin to the tissue).

Zone of relatively high current density

MORSAIR 775 . 7,

- Patient

\“WP—/ \SV/
‘ AT TIVTTI N K AN
/

— Neutral elektrode
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11 Electrosurgical terminology

11.1 Electrotomy - cutting

Active electrodes with a relatively thin diameter such as knife, wire loop or band loop elec-

trodes are used for cutting.

The form of electrodes selected depends on the intended cutting effect.

Needle or lancet electrodes with a diameter
witch is as small as possible are best suited for
smooth cuts without scab formation (surface
coagulation).

Smooth cutting makes it easier to prevent the
formation of scab at the cut surfaces.

Electrodes wit a larger diameter make it diffi-
cult to obtain a smooth cut, causing simulta-
neous scab formation at the cut surfaces.

Lancet or knife electrodes are best suited for
cutting in fatty tissue.

Because of the increased electrical resistance,
the intensity may have to be selected 1 - 2
scale graduations higher.

The use of loop electrodes is recommended for
biopsy and other tissue-removal interventions.

20
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11.1.1 Notes on intensity for cutting

Indication Setting of the intensity
regulator (in scale graduations)
ME 400 ME 200

Smooth cuts with thin needle electrodes 3-4 4 -6

Cuts with scab formation using knife, lancet

or wire loop electrodes 3-5 4 -7

Excisions with loop electrodes 3-5 4 -7

Cuts in fatty tissue with lancet or knife elec-
trodes 4-5 57

These experimental values may have to be adjusted upwards in the event of unfavourable
electrical conditions.

Caution: In the lower control range of the power control switch, the power output is not pre-
cisely defined. Therefore, the unit should not be used in this output range.

11.2 Coagulation

There is a wide range of indications for coagulation in general surgery and many different
types of active electrodes and surgical instruments are used.

Coagulation with smallest possible extension
of the coagulation area is carried out with fine
needle electrodes.

Examples:
Cyclodiathermy on detachment of the retina,
epilation.

To avoid a cutting effect, spray coagulation is
preferable.

T The extension of the coagulation area can be

controlled by varying the intensity in addition
lL | to the choice of electrodes.
T;?’ With low intensity settings, coagulation takes
place slowly and extends over a relatively
é large area.

' With high intensity settings, rapid and limited
XL'J coagulation takes place. The tissue dries out in
? the immediate area of the coagulation elec-
trodes and the current flow declines because
of the increased resistance.
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Keep the electrodes clean!

Dirty electrodes tend to form an insulating
crust on their surface. The crust consists of
burnt residue of tissue and blood. Sparking
and carbonisation of the contact surface occur.

The current must not be switched on until the
electrodes have been placed in position on the
tissue. If the HF current is switched on too
soon, i.e. just before the electrode comes into
contact with the tissue, sparks will jump
across the space and form an insulating crust.

In order to staunch the blood flow at seepage
bleeding points, and to destroy large sections
of tissue in tumour surgery, coagulation is
carried out with ball or plate electrodes.

Bleeding vessels can be closed rapidly and
reliably by coagulation. The bleeding vessel is
held with forceps or a grip and the instrument
is rendered current-carrying by contact with
the active electrode. Coagulation therefore
occurs at the point of transition to the body.
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11.2.1 Notes on the intensity for coagulation ME 400

Indication Dosage regulator setting
Contact Spray
coagulation coagulation

Coagulation with ball or plate electrodes 3-5 -

Coagulation with haemostatic forceps held on

the tissue 3-5 -

Coagulation with knife electrodes, needle - 4-6

electrodes, cutting snares during TUR

These values are experimental and can shift upwards with unfavourable electrical conditions.

Caution: In the lower control range of the power control switch, the power output is not pre-
cisely defined. Therefore, the unit should not be used in this output range.

11.2.2 Notes on the intensity for coagulation ME 200

Indication Dosage regulator setting
Contact Spray
coagulation coagulation

Coagulation with ball or plate electrodes 5-7 -

Coagulation with haemostatic forceps held on

the tissue 5-7 -

Coagulation with knife and needle electrodes - 6-8

These values are experimental and can shift upwards with unfavourable electrical conditions.

Caution: In the lower control range of the power control switch, the power output is not pre-
cisely defined. Therefore, the unit should not be used in this output range.
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11.3 Spray coagulation or fulguration

This type of coagulation is carried out with HF current of very high voltage and strong modula-
tion (high crest factor). For this purpose, sparks are made to jump from a suitable electrode
(needle or knife electrode) across an air space onto the tissue. The heat produced thereby ef-
fects a coagulation restricted to the tissue surface.

For SPRAY COAGULATION, press touch-button 19.

11.4 Bi-coagulation

This new procedure permits the surgeon to perform pin-pointed coagulations localised in the
narrowes of spaces. When treating bleeding vessels, the coagulation is restricted to the vessels
actually gripped between the tips of a special forceps and thermal damage to adjacent, sensi-
tive zones of tissue or nerve fibre is avoided.

Both shanks of the forceps or grip are mutually insulated and are connected to the bipolar ca-
ble. One shank is for current inlet, the other for current outlet. If a vessel or a piece of tissue is
gripped with such a special instrument and high frequency current applied, the intended coa-
gulation effect is achieved in the tissue between the two metal tips.

HF unit

Isolation No connection to earth

ol

Current flow only between the tips of the forceps
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11.5 The KLS Martin automatic switch-on

High frequency current is switched on when tissue comes into contract with both shanks of the
coagulation instrument using the automatic switch-on.

Due to its special advantages, bi-coagulation is frequently preferred in micro-surgical opera-
tions and wherever extra care of tissues should be taken during haemostasis. Here it is often
cumbersome and difficult to use a footswitch for controlling the bi-coagulation.

CAUTION DURING ENDOSCOPIC OPERATIONS

The footswitch is intended for use during endoscopic operations.

11.5.1 Notes on bi-coagulation technique

The bipolar coagulation technique is the method of choice in micro and neurosurgery and hand
and vascular surgery because of its indisputable advantages.

11.5.1.1 Adhesive effect

If small blood vessels are coagulated using very fine coagulation forceps, they often stick to
the forceps tip and then tear open again when the forceps is removed. To prevent this adhe-
sive effect, forceps with heat conducting tips, forceps made of titanium and coagulation units
with intermittent current are offered on the market. However all these special instruments and
units have had only minimal success so far.

With a well-adapted HF-generator, for bi-coagulation the output characteristics has a low im-
pedance, i.e. there is a high output when the load resistance is low and a low output when the
load resistance is high. This prevents sparking at the tips of the forceps during increased tissue
resistance due to drying out of the tissue during coagulation.

Coagulation can be divided into two phases:

In Phase 1, the tissue resistance falls rapidly and approaches 0. This causes a lot of current to
flow unintentionally into the tissue which may result in vessels bursting due to steam forma-
tion and the undesired adhesive effect. The explanation for this is that cell fluids and blood are
to be regarded as electrolytes which make the tissue electrically conductive. According to the
laws of physics, electrolyte falls with heating.

In Phase 2, tissue resistance rises sharply because the tissue loses its conductivity through
evaporisation of cell fluids and blood (drying out).

11.5.1.2 Non-coagulation effect

Many surgeons complain that, after switching on the current, there is no coagulation effect at
hand. Obviously no HF current flows although the generator is switched on.

As long as the forceps or the connecting cable are not defective, the reason for this is always
dirty forceps tips. The HF current has a relatively low electrical voltage. Dried blood or tissue
residues are enough to cause insulation of the forceps tips, thus interrupting the current flow.
To ensure perfect functioning, the forceps tips must be frequently wiped to keep them clean
and bright.
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14 Periodic safety checks

At least every 12 months, the following checks and tests must be performed on the unit by
qualified persons who have the necessary training, knowledge and practical experience to per-
form these checks and who are fully competent to carry out such work in an independent and
responsible manner.

¢ Visual inspection: check the unit and its accessories for mechanical and functional dam-
age/defects; check all safety-related labels for legibility.

e Check the fuses for compliance with rated current and breaking characteristics.
o Perform functional test in accordance with Operating Instructions.

o Check that output power increases accordingly when rotating the power adjuster in the
corresponding direction.

o Check actual maximum output power against the specified maximum value at all outputs
for
all available operating modes, taking account of the nominal load resistances indicated in
section 2.

e Check acoustic and optical signals indicating power output for proper functioning.

o Carry out electrical checks as required by the test report on the regular safety checks to
which the unit must be subjected.

Leakage currents may never be higher than 1.5 times the value measured initially in each
case, and they may never exceed the limit values specified.

The values measured initially are contained in the test reports attached (commissioning tests).

We recommend recording all safety checks and related results in an equipment log.

If the unit is not fully reliable and/or safe to operate, it must either be repaired or the user
must be informed of the potential hazards involved in operating the unit.

Please note!

The above checks may be carried out only by Gebriider Martin “s qualified servicemen
or by a service representative that has been specially authorized to carry out such
work.
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15 Guarantee
Our General Conditions of Sales effective at the time shall apply.

Within this period of guarantee all defects proven to be manufacturing or material defects are
repaired free of charge by out appointed service agent or directly in our factory.

Please keep the guarantee card and note its wording.

Important Note
Repairs on the unit may only be carried out by us or an appointed service agent.

If the repair is carried out by an appointed service agent, the unit user is requested to obtain a
certificate describing the nature and extent of repair. The certificate must show the date of
repair as well as the company’s name and a signature. If repairs have been carried out by the
manufacturer of the unit, repaired units and parts must bear the mark of the repairer.

16 The KLS Martin URO-CUT circuit (ME 400)

This circuit may only be operated using the footswitch 23 at the outlet 20.

When using HF power for papillotomy, polypectomy or TUR, the known problem of “"how to
start cutting” arises.

At the beginning, the cutting snares have direct contact with the tissue on large surface area;
the load impedance is the same as when using a large area coagulation electrode.

Therefore when the power is switched on, no cutting effect appears but the cutting electrode
coagulates. This effect could be avoided by using a high current dosage. However, this would
mean that after the ignition of the electric arc between the cutting snare and the tissue, the
current dosage would be too high and the cutting could not be controlled by the surgeon.

The KLS Martin URO-CUT circuit solves the problem:

When the HF power is switched on, the KLS Martin ME 400 produces a short power impulse
within the millisecond area with increased generator output and then returns to the pre-chosen
correct current for controlled cutting. The URO-CUT function is repeated every time the foots-
witch is pressed.

17 Ecological Information
17.1 Packing

Gebriider Martin is willing to take back the complete packing if the customer requests it. It is
our policy to recycle as many parts of the packing as possible.

Alternatively, the packaging material may be disposed of through the normal paper/household
garbage collection.
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17.2 Ecological Aspects of Operation

When vaporizing tissue, be sure not to inhale the resulting vapors in any concentrated form
over an extended period of time. Apart from such surgical plumes, however, no other noxious
substances are emitted during the normal use of the unit.

If the treatment is interrupted and the unit is not being used for an extended period, we rec-
ommend you to switch it off for safety as well as economic and energy-saving reasons.

If disposable accessories are used in an operation, please note that these articles may not be
disposed of with normal household waste or high-risk waste unless they have been carefully
cleaned and disinfected (or sterilized if required). Infected sharp parts of disposable instru-
ments must be treated like other “sharps” (cannulas, needles and scalpels) and be disposed of
using germ-tight and puncture-resistant containers.

17.3 Disposal of the Unit

In designing the unit, we tried to avoid using composite materials wherever possible. This al-
lows a high degree of recycling after the lifetime of the unit. We therefore offer to take the unit
back for proper disposal and recycling.

Please note that existing regulations concerning the disposal of electronic waste have to be
observed when disposing of the unit.

Marking of electric and electronic equipment in accordance with Direc-
tive 2002/96/EC (WEEE Directive) and the German Electrical and
Electronic Equipment Act (ElektroG)

This symbol on the product or its packaging indicates that the product may not
be disposed of as normal household garbage.

18 Accessories

The unit may only be used with safe accessories, and with working parts and disposable goods
whose technical safety has been checked by a testing centre authorised to carry out such
checks.

For accessories specially certified for use with KLS Martin electrosurgical units, please refer to
the KLS Martin Accessories Catalog, which is available from Gebrider Martin or can be directly
downloaded via www.klsmartin.com.
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