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Description

Background

[0001] Evoked potential (EP) monitoring assists a sur-
geon in locating nerves within an obscured surgical field,
as well as preserving and assessing nerve function in
real-time during surgery. To this end, evoked potential
monitoring is commonly employed to capture responses
resulting from stimulation of the tissue of interest (e.g.,
direct nerve, muscle, etc.). Evaluating the aforemen-
tioned EP responses allows for immediate assessment
of the integrity of the electrical signal path through the
tissue of interest. Electrical stimulation can cause excite-
ment of the tissue. During electrical stimulation, a surgical
probe applies a stimulus signal near the area where the
subject tissue may be located. If the stimulation probe
contacts or is reasonably near the tissue, the applied
stimulus signal is transmitted to the tissue evoking a re-
sponse. Excitation of the tissue generates an electrical
impulse that is sensed by the recording electrodes (or
other sensing device). The recording electrode(s) signal
the sensed electrical impulse information to the surgeon
for interpretation in the context of determining (EP) ac-
tivity. For example, the EP activity can be displayed on
a monitor and/or presented audibly.
[0002] Evoked potential monitoring is useful for a mul-
titude of different surgical procedures or evaluations that
involve or relate to nerve conduction. Evaluation of these
nerves can assist in preservation of the intended elec-
trophysical function during procedures where there ex-
ists a high probability of damage to these tissues. For
example, various head and neck surgical procedures
(e.g., parotidectomy and thyroidectomy) require locating
and identifying cranial and peripheral motor nerves. In
some instances, an electrosurgical unit is used during
these surgical procedures. Current electrosurgical units
include a conductive tip or needle that serves as one
electrode in an electrical circuit which is completed via a
grounding electrode coupled to the patient. Incision of
tissue is accomplished by applying a source of electrical
energy (most commonly, a radiofrequency generator) to
the tip. Upon application of the tip to the tissue, a voltage
gradient is created, thereby inducing current flow and
related heat generation at the point of contact. With suf-
ficiently high levels of electrical energy, the delivered en-
ergy is sufficient to cut the tissue and, advantageously,
to simultaneously cauterize severed blood vessels.
[0003] Due to the levels of electrical energy generated
by electrosurgical units, systems for evoked potential
monitoring experience a large amount of electrical inter-
ference when used during electrosurgical procedures.
The electrical interference can create a condition where
signal levels are obscured. For example, during EP mon-
itoring, electrosurgical activity can create artifacts (e.g.,
false positives) as well as introduce a significant amount
of noise in the evoked potential monitoring system. As a
result, current techniques involve using a probe to mute

all channels of the evoked potential monitoring system
during an electrosurgical procedure. Thus, monitoring of
EP activity is typically suspended during operation of the
electrosurgical unit. In order for a surgeon to prevent cut-
ting a nerve with the electrosurgical unit, the surgeon will
cut for a brief period and then stop cutting such that
evoked potential monitoring can be restored. If no EP
activity is detected, the surgeon can then cut for another
brief period, while pausing intermittently to restore
evoked potential monitoring so as to prevent from cutting
a nerve. This process is repeated until the surgeon has
completed the electrosurgical procedure. Without being
able to monitor EP activity, there exists a higher proba-
bility of resulting impaired electrophysical function. WO
2011/136962 is prior art under Art. 54(3) EPC and dis-
closes an interface module for use with nerve monitoring
and electrosurgery. WO 2008/014465, WO 00/13600
and US 2011/034826 disclose different electrosurgical
systems provided with controllable selector switches for
selecting the current delivered.

Summary

[0004] Concepts presented herein relate to an inter-
face module that can be electrically coupled to an elec-
trical stimulation generator, a radio frequency generator,
and an instrument. A selection module is coupled to the
interface module and operates in a first mode to indicate
and control delivery of electrical stimulus signals from
the electrical stimulation generator to the instrument and
in a second mode to indicate and control delivery of radio
frequency signals from the radio frequency generator to
the instrument. The interface module includes a plurality
of relays and a controller to selectively deliver desired
signals to the instrument. The invention is set out in the
appended claims. The examples embodiments or as-
pects according to the present description that do not fall
within the scope of said claims are provided for illustrative
purposes only and do not form part of the present inven-
tion.

Brief Description of the Drawings

[0005]

FIG. 1 is a schematic block diagram of components
selectively delivering signals to an instrument.

FIG. 2 is a schematic block diagram of components
within an interface module for selectively delivering
electrical stimulation signals and radio frequency
signals to an instrument.

FIG. 3 is a schematic block diagram of a surgical
system including an interlace module coupled to a
nerve integrity monitoring system and an electrosur-
gical unit.
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Detailed Description

[0006] FIG. 1 is a schematic block diagram of an in-
strument 10 for selectively applying signals received from
an electrical stimulation generator 12 and a radio fre-
quency (RF) generator 14 to tissue of interest in a surgical
procedure. An interface module 16 is electrically coupled
to the stimulation generator 12 and the RF generator 14
to selectively operate in a plurality of modes to deliver a
desired output to the instrument 10. In particular, inter-
face module 16 includes a first input 16a electrically cou-
pled to the electrical stimulation generator 12, a second
input 16b electrically coupled to RF generator 14 and an
output 16c electrically coupled to instrument 10.
[0007] A selection module (e.g., a switch or network)
18 is coupled to interface module 16 and operates to
provide an indication of mode, and to selectively deliver
electrical stimulation signals or RF signals provided by
electrical stimulation generator 12 and RF generator 14,
respectively, to instrument 10. In particular, selection
module 18 is configured to complete either a first, elec-
trical stimulation circuit 20 or a second, RF circuit 22. As
such, when instrument 10 is brought into contact with
tissue of a patient and electrical stimulation circuit 20 is
complete, electrical stimulation signals from electrical
stimulation generator 12 are delivered to the tissue. Al-
ternatively, when RF circuit 22 is complete, radio frequen-
cy signals from RF generator 14 are delivered to the tis-
sue.
[0008] Instrument 10 can be any instrument that elec-
trically interfaces with a patient to perform nerve moni-
toring and/or electrosurgery. In one embodiment, instru-
ment 10 can be a bipolar forceps, laparoscopic bipolar
instrument or a monopolar cautery pencil. Instrument 10
can also include any nerve stimulating probe capable of
meeting the electrical requirements defined for electro-
surgical tools.
[0009] In one embodiment, electrical stimulation gen-
erator 12 is part of a NIM-Response® 3.0 nerve monitor-
ing system available from Medtronic Xomed, Inc. of Jack-
sonville, Florida, and configured to deliver electrical stim-
ulation signals to instrument 10 so as to excite tissue in
contact with instrument 10. In another embodiment, the
electrical stimulation signals provided by electrical stim-
ulation generator 12 are of sufficient strength so as to
stimulate associated tissue yet inherently safe so as to
prevent physical trauma to the associated tissue. In this
instance, the electrical stimulation generator 12 operates
with relatively low voltage levels (e.g., in the range of +/-
0 - 100 milivolts) when compared to voltage levels of RF
generator 14.
[0010] In one embodiment, RF generator 14 can be
part of an electrosurgical unit (ESU) configured to ma-
nipulate tissue, for example through cutting, cauterizing
and hemostasis. Example ESUs are available through
Valleylab of Boulder, Colorado; ERBE of Marietta, Geor-
gia; ConMed Corporation of Utica, New York; Gyrus AC-
MI of Southborough; Massachusetts and Megadyne of

Draper, Utah. RF generator 14 can be configured to
achieve various different tissue effects, as desired. In
one embodiment, RF generator 14 is configured to de-
liver signals at electrocautery frequencies at various volt-
age levels. For example, the RF generator can operate
at voltage levels greater than +/- 200 volts.
[0011] Interface module 16 integrates electrical stim-
ulation generator 12 and RF generator 14. To this end,
interface module 16 can be equipped to receive cabling
from electrical stimulation generator 12, RF generator 14
and instrument 10. Interface module 16 can further be
equipped to receive input from and/or provide output to
other devices as desired.
[0012] Selection module 18 can take many forms in-
cluding a manual switch, electrical switch or electrical
network capable of automatically delivering signals from
electrical stimulation generator 12 and RF generator 14.
The selection module 18 can be directly integrated within
interface module 16 or positioned remotely. In one em-
bodiment, selection module 18 can be a mechanical
switch directly integrated into instrument 10 so that a user
can easily select what signals are sent to instrument 10
while operating instrument 10. Example mechanical
switches include dome switches, rocker switches, toggle
switches, etc. For example, instrument 10 may include
a handle with selection module 18 maintained within the
handle. In this embodiment, two way communication is
provided between instrument 10 and interface module
16 so that selection module 18 notifies interface module
16 of a desired signal to be sent to instrument 10. In a
further embodiment, selection module 18 can be a foot
pedal operable by a surgeon, wherein the interface mod-
ule 16 is configured to deliver electrical signals from the
electrical stimulation generator 12 when the foot pedal
is not depressed (i.e., a default mode).
[0013] In a still further embodiment, selection module
18 can be an automatic electrical switch. The electrical
switch can be configured to interleave signals to instru-
ment 10 so as to deliver signals from electrical stimulation
generator 12 and RF generator 14 exclusively. In still a
further embodiment, selection module 18 can be formed
of a combination of mechanical and electrical switches.
For example, an electrical switch can continuously inter-
leave electrical stimulation signals into output signals that
are sent to instrument 10 while a mechanical switch de-
termines whether signals from RF generator 14 are sent
to instrument 10. In yet a further embodiment, selection
module 18 can be an electrical network configured to
select a signal that is delivered to instrument 10, for ex-
ample as a function of a frequency of the signal or alter-
natively combine electrical stimulation signals and RF
signals into an output signal.
[0014] In a further embodiment, interface module 16
can be capable of two, three or more modes of operation.
For example, RF generator 14 can provide multiple dis-
tinct operational signals when used as an electrosurgical
unit. In one particular embodiment, these RF generator
signals are configured for both cutting and coagulation.
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In this instance, interface module 16 can be configured
to operate in three separate modes, namely an electrical
stimulation mode, (thus delivering stimulation signals
from electrical stimulation generator 12) an RF cutting
mode (thus delivering cutting signals from RF generator
14) and an RF coagulation mode (thus delivering coag-
ulation signals from RF generator 14).
[0015] In still further embodiments, interface module
16 can include a default mode of operation. For example,
interface module 16 can be configured to deliver signals
from electrical stimulation generator 12 when a user has
not actively selected a desired mode of operation. As
discussed above, signals from electrical stimulation gen-
erator 12 operates in an inherently safe mode that does
not provide physical trauma to tissue in contact with in-
strument 10. By utilizing a default mode for delivering
electrical stimulation, accidental delivery of RF signals
to instrument 10 can be prevented. In an alternative de-
fault mode, interface module 16 prevents any signals
from being transmitted to instrument 10.
[0016] Selection module 18 operates to selectively
complete electrical stimulation circuit 20 or RF circuit 22.
To this end, circuits 20 and 22 can be configured for dif-
ferent modalities, such as monopolar, bipolar and/or
combinations thereof. When circuit 20 is complete, cur-
rent passes from electrical stimulation generator 12,
through interface module 16 and to instrument 10, in con-
tact with tissue. Current then passes through tissue from
the point of contact with instrument 10 to the point of
coupling to the one or more recording electrodes. Current
then passes from the recording electrodes back to elec-
trical stimulation generator 12.
[0017] In an alternative embodiment, instrument 10
may be a bipolar instrument that includes two electrodes,
one serving as an active electrode and one serving as a
return electrode. In this case, current flows from electrical
stimulation generator 12, through the interface module
16 and to the active electrode of instrument 10. Current
then passes through the tissue from the point of contact
with the active electrode to the point of contact with the
return electrode and back through the return electrode,
instrument 10, interface module 16 and to electrical stim-
ulation generator 12. Similarly, RF circuit 22 can include
a dispersive pad coupled to tissue in a monopolar con-
figuration and/or instrument 10 can include multiple elec-
trodes in a bipolar configuration so as to complete circuit
22 through tissue of the patient.
[0018] FIG. 2 is a detailed schematic block diagram of
interface module 16. Interface module 16 includes a
housing 30 that includes a controller 32, a signal detector
34, an indicator 36 and a plurality of relays 40-43. The
first input 16a and the second input 16b are both electri-
cally coupled to the controller 32 in order to selectively
deliver desired signals to the output 16c. Controller 32 is
electrically coupled to signal detector 34, which is con-
figured to detect if an operator wishes to utilize signals
from either RF generator 14 or stimulation generator 12,
for example based on a signal from selection module 18

(FIG. 1). Moreover, controller 32 is electrically coupled
to indicator 36 in order to provide a signal indicative of a
particular mode for interface module 16.
[0019] Controller 32 is further electrically coupled with
the plurality of relays 40-43. In particular, first input 16a
includes both a positive and negative contact, selectively
coupled to relays 41 and 43, respectively, through con-
troller 32. In a similar manner, second input 16b includes
a positive and negative contact, selectively coupled to
relays 40 and 42, respectively, through controller 32. Re-
lays 40 and 41 are then coupled with a positive contact
of output 16c, while relays 42 and 43 are electrically cou-
pled with a negative contact on output 16c.
[0020] Housing 30 further includes an insulating wall
44 (i.e., a firewall), separating the housing 30 into a high
voltage chamber 46 (i.e., isolating signals from RF gen-
erator 14) and a low voltage chamber 48 (i.e., isolating
signals from electrical stimulation generator 12). As such,
the high voltage components coupled to RF generator
14 can be electrically isolated from the low voltage com-
ponents of electrical stimulation generator 12. In one em-
bodiment, wall 44 is formed of polyoxymethylene (POM),
for example sold under the DELRIN® tradename, avail-
able from the DuPont Corporation of Wilmington, Dela-
ware. In still a further embodiment, an additional insulat-
ing wall can be provided to isolate one or more of the
stimulator 12, controller 32, signal detector 34 and indi-
cator 36.
[0021] Controller 32, in one example, is embodied as
a DS3658 Quad High Current Peripheral Driver available
from National Semiconductor Corporation of Santa
Clara, California. Based on input from signal detector 34,
controller 32 will direct either signals from input 16a or
signals from input 16b to the plurality of relays 40-43. In
one embodiment, relays 40 and 42 are vacuum sealed
relays, for example part G47A from Gigavac, LLC of San-
ta Barbara, California. In this embodiment, relays 40 and
42 are Normally Open (NO), also known as contact form
A relays. Additionally, relays 41 and 43 can also be vac-
uum scaled relays, for example part G47B from Gigavac,
LLC. In this embodiment, relays 41 and 43 are Normally
Closed (NC), also known as contact form B relays.
[0022] During operation, signal detector 34 receives a
signal from selection module 18 (FIG. 1) to determine
whether signals from input 16a or 16b should be sent to
output 16c. In one embodiment, absent a signal from
selection module 18, signals from input 16a are automat-
ically sent through relays 40 and 42 to output 16c. In this
case, the relays 40 and 42 are normally open, so con-
troller 32 can forward signals from input 16a directly to
the relays 40 and 42, which in turn are sent to output 16c.
Conversely, when a signal is provided to signal detector
34 to use signals from input 16b, controller 32 operates
to close relays 40 and 42 and open (e.g., energize) relays
41 and 43. Thus, signals from input 16b pass through
relays 41 and 43 to output 16c.
[0023] Alternatively, selection module 18 can be con-
figured to provide separate indications to signal detector
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34 of whether to pass signals from input 16a through
relays 40 and 42 to output 16c or to pass signals from
input 16b through relays 41 and 43 to output 16c. Indi-
cator 36 provides an indication of what signals are being
directed to output 16c. In one example, one or more light
emitting diodes (LEDs) can provide an indication of what
signals are directed to output 16c. In this case, one color
LED may indicate that interface module 16 is delivering
signals from electrical stimulation generator 12 to instru-
ment 10, while another color LED can indicate that inter-
face module 16 is delivering signals from RF generator
14 to instrument 10. In still a further embodiment, other
colors/LEDs can indicate other modes, such as a coag-
ulation mode for RF generator 14.
[0024] FIG. 3 is a schematic block diagram of a surgical
environment utilizing specific implementations of com-
ponents illustrated in FIG. 1 to selectively perform nerve
monitoring and electrosurgery at an internal target tissue
site "T’. In one embodiment, the internal target tissue
site "T" is accessed laparoscopically and surgery is per-
formed using a surgical robot such as the DaVinci robot
available from Intuitive Surgical of Sunnyvale, California.
In this case, instrument 10 is a wristed instrument coupled
to the surgical robot and capable of control by the robot.
Electrical stimulation generator 12 is embodied within an
evoked potential monitoring system 60 and RF generator
14 is embodied within an electrosurgical unit (ESU) 62.
Interface module 16 is coupled to both monitoring system
60 and electrosurgical unit 62 through inputs 16a and
16b as discussed above. Interface module 16 is also cou-
pled to instrument 10 through output 16c. Selection mod-
ule 18 is operatively coupled to interface module 18 to
indicate desired signals to be delivered to instrument 10,
so as to selectively complete circuits 20 and 22 (sche-
matically shown).
[0025] In general terms, the evoked potential monitor-
ing system 60 is configured to assist in and perform nerve
integrity monitoring for virtually any nerve/muscle com-
bination of the human anatomy, as well as recording
nerve potential. The system 60 includes a control unit
64, which can assume a wide variety of forms and in one
embodiment includes a console 66 and a patient inter-
face module 68. The ESU 62 generates current that is
sent to surgical instrument 10 for cutting or otherwise
manipulating tissue of a patient.
[0026] System 60 includes one or more sensing probes
70, which can be any type of sensing device such as an
electrode and can operate to complete circuit 20. In a
laparoscopic surgical environment, sensing probes 70
can be coupled to tissue internal to a patient through a
suitable introducer such as a cannula, trocar, etc. The
control unit 64 facilitates stimulation of the instrument 10,
as well as processes all information generated by instru-
ment 10, sensing probes 70 and other components (not
shown) during use. The instrument 10 and the control
unit 64 are adapted to allow control and variation of a
stimulus energy delivered to, and thus a stimulus level
delivered by, the instrument 10. Further, the control unit

64 processes information (e.g., patient response) re-
ceived from instrument 10 and/or sensing probes 70 re-
sulting from delivered stimulation.
[0027] Using the sensing probes 70, the system 60 per-
forms monitoring based upon recorded EP activity in re-
sponse to an electrical current energy delivered by the
instrument 10 and/or physical manipulation of tissue.
With the one embodiment of FIG. 2, the console 66 and
the patient interface module 68 are provided as separate
components, communicatively coupled by a cable 72.
Alternatively, a wireless link can be employed. Further,
the console 66 and the patient interface module 68 can
be provided as a single device. In basic terms, however,
the patient interface module 68 serves to promote easy
connection of stimulus/sensory components (such as the
instrument 10 and sensing probes 70), as well as to man-
age incoming and outgoing electrical signals. The con-
sole 66, in turn, interprets incoming signals (e.g., impuls-
es sensed by sensing probes 70), displays information
desired by a user, provides audible feedback of signals,
presents a user interface (such as by including, for ex-
ample, a touch screen), and delivers a stimulation energy
to the instrument 10 pursuant to control signals from the
instrument 10 (via connection to the patient interface
module 68, as well as other tasks as desired.
[0028] As previously described, the patient interface
module 68 communicates with the console 66 through
the cable 72 information to and from the instrument 10,
as well as information from the sensing probes 70. In
effect, the patient interface module 68 serves to connect
the patient (e.g., at tissue site "T") to the console 66. To
this end, and in one embodiment, the patient interface
module 68 includes one or more (preferably eight) sen-
sory inputs 74, such as pairs of electrode inputs electri-
cally coupled to receive signals from the sensing probes
70 (referenced generally in FIG. 3). In addition, the patient
interface module 68 provides a stimulator input port 76
(referenced generally in FIG. 3) and a stimulator output
port 78 (referenced generally in FIG. 3). The stimulator
input port 76 receives control signals from the instrument
10 relating to desired stimulation levels and/or other ac-
tivities, whereas the stimulator output port 78 facilitates
delivery of stimulation energy from the electrical stimu-
lation generator 12 to the instrument 10. The patient in-
terface module 68 can further provide additional compo-
nent port(s), such as a ground (or return electrode) jack,
auxiliary ports for additional stimulator probe assemblies,
etc.
[0029] The sensing probes 70 are coupled to the pa-
tient (e.g., selected tissue) to provide signals to the pa-
tient interface module 68. In one embodiment, the plu-
rality of probes 70 includes eight probes that are elec-
tronically coupled to sensory inputs 74. In normal oper-
ation, the probes 70 sense electrical signals from the
patient and send the signals to patient interface module
68. These signals include an electrical impulse from pa-
tient tissue, which is indicative of EP activity (e.g., a bio-
electric response) in the patient. Upon sensing that in-
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strument 10 is proximate and/or contacting a nerve so
as to create EP activity (e.g., as a result of signals from
ESG 12 and/or ESU 62), sensing probes 70 can provide
an indication to interface module 16 that will disable any
further signals from ESU 62 being transmitted to tissue
site "T" through instrument 10. As a result, damage to
nerves in tissue site "T" can be prevented by automati-
cally disabling operation of ESU 62 (e.g., by suppressing
its signals). In a further embodiment, interface module
16 can further provide an alert (e.g., an audible and/or
visual signal) that sensing probes 70 are sensing EP ac-
tivity.
[0030] ESU 62 can be configured to perform various
electrosurgical modalities such as monopolar, bipolar
and/or combinations thereof. Moreover, ESU 62 can be
configured to deliver different types of RF signals so as
to achieve a desired tissue effect. To this end, various
waveforms and/or power settings can be applied to in-
strument 10 through interface module 16 as desired. Ad-
ditionally, instrument 10 can be equipped with a tip de-
sired for a particular application of signals from ESU 62.
[0031] In a further embodiment, one or more cameras
80 are positioned so as to provide visual information of
the surgical site to assist the surgeon in performing the
desired surgical procedure. The one or more cameras
80 can also be introduced to site "T" laparoscopically.
Video data from the one or more cameras 80 can be
provided to a monitor 82, along with data from console
66. To this end, the surgeon is provided with both visual
information of the surgical site as well as visual informa-
tion indicative of recorded responses from sensing
probes 70 and/or instrument 10. By selectively providing
stimulation signals and RF signals, the surgeon, through
use of monitor 82, can visually check whether a targeted
site is a nerve or whether RF signals can be sent so as
to cut the targeted tissue. As such, a surgeon can quickly
discern and cut targeted tissue.
[0032] The invention is set out in the appended claims:

Claims

1. An interface module for use with an electrical stim-
ulation generator and an electrosurgical unit, the in-
terface module comprising:

a first input (16a) configured to receive electrical
stimulation signals from the electrical stimula-
tion generator;
a first set of relays (40, 44) coupled to the first
input;
a second input (16b) configured to receive radio
frequency signals from the electrosurgical unit;
a second set of relays(42, 43) coupled to the
second input;
an output (16c) configured to deliver output sig-
nals to an instrument and coupled to the first set
of relays and the second set of relays;

a signal detector (34) configured to receive an
indication to deliver one of the electrical stimu-
lation signals and the radio frequency signals as
the output signals; and
a controller (32) coupled to the first input, the
second input, the signal detector, the first set of
relays and the second set of relays, the control-
ler configured to selectively energize the first set
of relays and the second set of relays based on
the indication from the signal detector so as to
deliver the output signals to the output.

2. The interface module of claim 1 wherein the signal
detector receives the indication from a selection
module.

3. The interface module of claim 1 or 2, wherein the
selection module is one of a mechanical switch and
an electrical switch.

4. The interface module of claim 1, 2 or 3, wherein the
first set of relays and the second set of relays are
vacuum sealed.

5. The interface module of any preceding claim, further
comprising an insulating wall (44) separating the first
input and the second input.

6. The interface module of claim 5, wherein the insu-
lating wall is formed of polyoxymethylene.

7. The interface module of any preceding claim, further
comprising an indicator (36) providing a visual ref-
erence of the indication.

8. The interface module of any preceding claim wherein
the radio frequency signals are configured for coag-
ulation of tissue, or wherein the radio frequency sig-
nals are configured for cutting of tissue.

9. A surgical system for use on tissue at a target site,
comprising:

an instrument (10);
an electrical stimulation generator (12) config-
ured to generate electrical stimulation signals;
an electrosurgical unit configured to generate
radio frequency signals;
an interface module(16) as claimed in any pre-
ceding claim electrically coupled to the instru-
ment;
a first circuit (20) including the instrument, the
electrical stimulation generator and the interface
module;
a second circuit (22) including the instrument,
the electrosurgical unit and the interface mod-
ule;
a selection module (18) electrically coupled to

9 10 
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the signal detector and configured to provide a
selection of one of the first circuit and the second
circuit, wherein the controller energizes one of
the first set of relays and the second set of relays
based on the selection.

10. The surgical system of claim 9 wherein the instru-
ment is one of a bipolar forceps, a laparoscopic bi-
polar instrument, a monopolar cautery pencil and a
wristed instrument.

11. The surgical system of claim 9 wherein the selection
module is coupled to the instrument.

12. The surgical system of claim 9 wherein the selection
module is electrically coupled to the interface module
and configured to disconnect the second circuit.

13. The surgical system of claim 9 wherein the selection
module is electrically coupled to the interface module
to provide a signal indicative of electrical activity at
the target site.

14. The surgical system of claim 9, further comprising
one or more recording electrodes coupled to the tis-
sue and configured to record a response from the
tissue, the response generated from electrical stim-
ulation signals delivered to the tissue and wherein
the one or more recording electrodes form part of
the first circuit.

15. The system of claim 9, wherein the electrosurgical
unit is configured to deliver both cutting signals and
coagulation signals to the instrument.

Patentansprüche

1. Schnittstellenmodul zur Verwendung mit einem Ge-
nerator für elektrische Stimulation und einer elektro-
chirurgischen Einheit, wobei das Schnittstellenmo-
dul Folgendes enthält:

einen ersten Eingang (16a), der konfiguriert ist,
elektrische Stimulationssignale von dem Gene-
rator für elektrische Stimulation zu empfangen;
eine erste Gruppe von Relais (40, 44), die mit
dem ersten Eingang verbunden sind;
einen zweiten Eingang (16b), der konfiguriert ist,
von der elektrochirurgischen Einheit Funkfre-
quenzsignale zu empfangen;
eine zweite Gruppe von Relais (42, 43), die mit
dem zweiten Eingang verbunden sind;
einen Ausgang (16c), der konfiguriert ist, einem
Instrument Ausgangssignale zuzuführen, und
der mit der ersten Gruppe von Relais und mit
der zweiten Gruppe von Relais verbunden ist;
einen Signaldetektor (34), der konfiguriert ist, ei-

ne Angabe, entweder die elektrischen Stimula-
tionssignale oder die Funkfrequenzsignale als
die Ausgangssignale zu verabreichen, zu emp-
fangen; und
eine Steuereinrichtung (32), die mit dem ersten
Eingang, mit dem zweiten Eingang, mit dem Si-
gnaldetektor, mit der ersten Gruppe von Relais
und mit der zweiten Gruppe von Relais verbun-
den ist, wobei die Steuereinrichtung konfiguriert
ist, auf der Basis der Angabe des Signaldetek-
tors die erste Gruppe von Relais und die zweite
Gruppe von Relais derart selektiv zu aktivieren,
dass die Ausgangssignale dem Ausgang zuge-
führt werden.

2. Schnittstellenmodul nach Anspruch 1, wobei der Si-
gnaldetektor die Anzeige von einem Auswahlmodul
empfängt.

3. Schnittstellenmodul nach Anspruch 1 oder 2, wobei
das Auswahlmodul entweder ein mechanischer
Schalter oder ein elektrischer Schalter ist.

4. Schnittstellenmodul nach Anspruch 1, 2 oder 3, wo-
bei die erste Gruppe von Relais und die zweite Grup-
pe von Relais vakuumversiegelt sind.

5. Schnittstellenmodul nach einem der vorhergehen-
den Ansprüche, das ferner eine Isolierwand (44) ent-
hält, die den ersten und den zweiten Eingang trennt.

6. Schnittstellenmodul nach Anspruch 5, wobei die Iso-
lierwand aus Polyoxymethylen hergestellt ist.

7. Schnittstellenmodul nach einem der vorhergehen-
den Ansprüche, das ferner eine Anzeigeeinrichtung
(36) enthält, die einen sichtbaren Hinweis auf die
Angabe bereitstellt.

8. Schnittstellenmodul nach einem der vorhergehen-
den Ansprüche, wobei die Funkfrequenzsignale zum
Gerinnen von Gewebe konfiguriert sind oder wobei
die Funkfrequenzsignale zum Schneiden von Gewe-
be konfiguriert sind.

9. Chirurgisches System zur Verwendung auf einem
Gewebe an einem Zielort, das Folgendes enthält:

ein Instrument (10);
einen Generator für elektrische Stimulation (12),
der konfiguriert ist, elektrische Stimulationssig-
nale zu erzeugen;
eine elektrochirurgische Einheit, die konfiguriert
ist, Funkfrequenzsignale zu erzeugen;
ein Schnittstellenmodul (16) nach einem der
vorhergehenden Ansprüche, das mit dem In-
strument elektrisch verbunden ist;
eine erste Schaltung (20), die das Instrument,
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den Generator für elektrische Stimulation und
das Schnittstellenmodul enthält;
eine zweite Schaltung (22), die das Instrument,
die elektrochirurgische Einheit und das Schnitt-
stellenmodul enthält;
ein Auswahlmodul (18), das mit dem Signalde-
tektor elektrisch verbunden ist und das konfigu-
riert ist, eine Auswahl entweder der ersten
Schaltung oder der zweiten Schaltung bereitzu-
stellen, wobei die Steuereinrichtung auf der Ba-
sis der Auswahl entweder die erste Gruppe von
Relais oder die zweite Gruppe von Relais akti-
viert.

10. Chirurgisches System nach Anspruch 9, wobei das
Instrument entweder eine bipolare Zange, ein lapro-
skopisches, bipolares Instrument, ein monopolarer
Kauterstift oder ein Handgelenkinstrument ist.

11. Chirurgisches System nach Anspruch 9, wobei das
Auswahlmodul mit dem Instrument verbunden ist.

12. Chirurgisches System nach Anspruch 9, wobei das
Auswahlmodul mit dem Schnittstellenmodul elek-
trisch verbunden ist und konfiguriert ist, die zweite
Schaltung zu trennen.

13. Chirurgisches System nach Anspruch 9, wobei das
Auswahlmodul mit dem Schnittstellenmodul elek-
trisch verbunden ist, um ein Signal bereitzustellen,
das eine elektrische Aktivität am Zielort angibt.

14. Chirurgisches System nach Anspruch 9, das ferner
eine oder mehrere Aufnahmeelektroden enthält, die
mit dem Gewebe verbunden sind und die konfiguriert
sind, eine Antwort des Gewebes aufzunehmen, wo-
bei die Antwort von den elektrischen Stimulationssi-
gnalen erzeugt wird, die an das Gewebe verabreicht
werden, und wobei die eine oder die mehreren Auf-
nahmeelektroden einen Teil der ersten Schaltung
bilden.

15. System nach Anspruch 9, wobei die elektrochirurgi-
sche Einheit konfiguriert ist, dem Instrument sowohl
die Schneidsignale als auch die Gerinnungssignale
zuzuführen.

Revendications

1. Module d’interface destiné à être utilisé avec un gé-
nérateur de stimulation électrique et une unité élec-
trochirurgicale, le module d’interface comportant :

une première entrée (16a) configurée pour re-
cevoir des signaux de stimulation électrique pro-
venant du générateur de stimulation électrique ;
un premier ensemble de relais (40, 44) couplés

à la première entrée ;
une seconde entrée (16b) configurée pour re-
cevoir des signaux radiofréquence provenant de
l’unité électrochirurgicale ;
un second ensemble de relais (42, 43) couplés
à la seconde entrée ;
une sortie (16c) configurée pour délivrer des si-
gnaux de sortie à un instrument et couplée au
premier ensemble de relais et au second en-
semble de relais ;
un détecteur de signaux (34) configuré pour re-
cevoir une indication pour délivrer un type de
signal parmi les signaux de stimulation électri-
que et les signaux radiofréquence en tant que
signaux de sortie ; et
un contrôleur (32) couplé à la première entrée,
à la seconde entrée, au détecteur de signaux,
au premier ensemble de relais et au second en-
semble de relais, le contrôleur étant configuré
pour mettre sélectivement sous tension le pre-
mier ensemble de relais et le second ensemble
de relais sur la base de l’indication provenant
du détecteur de signaux de manière à délivrer
les signaux de sortie à la sortie.

2. Module d’interface selon la revendication 1, dans le-
quel le détecteur de signaux reçoit l’indication à partir
d’un module de sélection.

3. Module d’interface selon la revendication 1 ou 2,
dans lequel le module de sélection est un élément
parmi un commutateur mécanique et un commuta-
teur électrique.

4. Module d’interface selon la revendication 1, 2 ou 3,
dans lequel le premier ensemble de relais et le se-
cond ensemble de relais sont scellés sous vide.

5. Module d’interface selon l’une quelconque des re-
vendications précédentes, comportant en outre une
paroi isolante (44) séparant la première entrée et la
seconde entrée.

6. Module d’interface selon la revendication 5, dans le-
quel la paroi isolante est formée de polyoxyméthy-
lène.

7. Module d’interface selon l’une quelconque des re-
vendications précédentes, comportant en outre un
indicateur (36) fournissant une référence visuelle de
l’indication.

8. Module d’interface selon l’une quelconque des re-
vendications précédentes, dans lequel les signaux
radiofréquence sont configurés pour la coagulation
de tissu, ou dans lequel les signaux radiofréquence
sont configurés pour couper le tissu.
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9. Système chirurgical destiné à être utilisé sur un site
cible, comportant :

un instrument (10) ;
un générateur de stimulation électrique (12)
configuré pour générer des signaux de stimula-
tion électrique ;
une unité électrochirurgicale configurée pour
générer des signaux radiofréquence ;
un module d’interface (16) selon l’une quelcon-
que des revendications précédentes électrique-
ment couplé à l’instrument ;
un premier circuit (20) incluant l’instrument, le
générateur de stimulation électrique et le modu-
le d’interface ;
un second circuit (22) incluant l’instrument, l’uni-
té électrochirurgicale et le module d’interface ;
un module de sélection (18) électriquement cou-
plé au détecteur de signaux et configuré pour
fournir une sélection d’un circuit parmi le premier
circuit et le second circuit, dans lequel le con-
trôleur met sous tension un ensemble parmi le
premier ensemble de relais et le second ensem-
ble de relais sur la base de la sélection.

10. Système chirurgical selon la revendication 9, dans
lequel l’instrument est un élément parmi des pinces
bipolaires, un instrument bipolaire laparoscopique,
un crayon de cautérisation monopolaire et un instru-
ment de poignet.

11. Système chirurgical selon la revendication 9, dans
lequel le module de sélection est couplé à l’instru-
ment.

12. Système chirurgical selon la revendication 9, dans
lequel le module de sélection est électriquement
couplé au module d’interface et configuré pour dé-
connecter le second circuit.

13. Système chirurgical selon la revendication 9, dans
lequel le module de sélection est électriquement
couplé au module d’interface pour fournir un signal
indicatif d’une activité électrique sur le site cible.

14. Système chirurgical selon la revendication 9, com-
portant en outre une ou plusieurs électrodes d’enre-
gistrement couplées au tissu et configurées pour en-
registrer une réponse provenant du tissu, la réponse
étant générée à partir des signaux de stimulation
électrique délivrés au tissu et dans lequel l’électrode
ou les électrodes d’enregistrement forment une par-
tie du premier circuit.

15. Système selon la revendication 9, dans lequel l’unité
électrochirurgicale est configurée pour délivrer à
l’instrument à la fois des signaux de coupe et des
signaux de coagulation.
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