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Description

[0001] The present invention relates to nerve/muscle
monitoring, and more particularly to a sensor arrange-
ment or device to facilitate nerve/muscle sensing or mon-
itoring.

[0002] A risk presented by any surgery, and as de-
scribed below thyroid surgery, parathyroid surgery, skull
base surgery, cervical spine, or any other surgery in the
space around the oropharynx, larynx, trachea or
oesophagus, is damage to the Recurrent Laryngeal
Nerves ("RLN"). RLNs control the vocal cords, and dam-
age to them can result in full or partial vocal cord paral-
ysis. Anissue with RLNs is that they are small and difficult
to identify, particularly where surrounding tissue is blood-
ied, inflamed or otherwise disrupted due to surgery or
trauma. Another issue is that simply trying to identify
RLNs by touch can stretch or tear those nerves, which
can result in hoarseness, difficulty in speech, aspiration
of food or liquids (which can result in pneumonia), and
life-threatening airway obstruction. There are similar is-
sues associated with other surgery types in other parts
of a body where nerves may potentially be damaged.
[0003] There have been recent efforts when consider-
ing avoiding damage to RLNs to use intraoperative RLN
monitoring techniques, with the objective of reducing the
risk of damage to the RLNs and subsequent vocal cord
impairment or paralysis. One advocated form of RLN
monitoring implements electromyography (EMG) to pro-
tect the nerves.

[0004] A common procedure in which laryngeal EMG
is used is a thyroid surgery. In this procedure, a special-
ized endotracheal tube (ET tube) is placed through the
patient’s nose or mouth and into the trachea to assist in
respiratory ventilation and/or to provide anaesthesia. The
ET tube also passes between the sets of laryngeal mus-
cles, and typically rests adjacent the left and right poste-
rior cricoarytenoid muscles. The specialized ET tube in-
cludes a pair of exposed, cylindrical wires on its external
surface or embedded therein. These wires form elec-
trodes that are intended to contact the various vocal mus-
cles when the ET tube is (a) properly inserted at the cor-
rect depth, and (b) properly rotationally oriented relative
to the trachea and larynx. These electrodes of the ET
tube are capable of detecting EMG signals generated by
an electrical probe. An example of such a specialized
tube is disclosed in U.S.

[0005] During the procedure, a surgeon applies the
electrical probe to the area in which he believes the RLN
is located. If the electrical probe applies voltage to or near
the RLN, the electrical pulse is carried to the vocal mus-
cles (primarily the "thyroarytenoid muscles" along the vo-
cal cords anteriorly and the "posterior cricoarytenoid
muscles" posteriorly) through the RLN, which in turn
causes contraction of the vocal muscles which generate
their own electric pulse. The respective wire electrode
on the ET tube facing the stimulated vocal muscles sub-
sequently detects the electromyographic (EMG) re-
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sponse. The detecting electrode transfers a signal to a
receiver or EMG monitor, which emits an audio or visual
alarm. This output alerts the surgeon that the probe is
close to the RLN so that the surgeon can confirm the
nerve’s location and minimize trauma in the probed lo-
cation.

[0006] Known sensors have significant limitations.
They are either too rigid resulting in poor contact being
achieved with the nerves thus producing poor quality out-
put for the surgeon to determine the nerve’s location.
Furthermore, such a rigid sensor may result in damage
tothe nerve. Other concepts include expandable sensors
which may expand in contact with fluid, however there
may be difficulties associated with insertion and removal.
Other arrangements contemplate complex actuation
mechanisms for expanding the sensor, however this has
the potential of causing damage to a patient through ex-
cessive force applied, and adds significant complexity to
the sensor/insertion member arrangement, also requir-
ing a practitioner to take an additional step wheninserting
into a patient.

[0007] WO 2011/041690 discloses a sensor arrange-
ment for monitoring EMG signals of patient’s laryngeal
muscles. Disclosed is the provision of a sensor arrange-
ment having flexible, expanding electrodes where a pair
of spaced apart retaining rings 3422 and 3424 each sur-
round the circumference of a tube 3410. The rings 3422
and 3424 hold flexible electrodes 3412 in place between
the rings. The closer that the rings 3422 and 3424 are
positioned towards each other along the tube 3410, the
further that the electrodes 3412 extend away from the
tube 3410.

[0008] US 2010/0317956 discloses a sensor arrange-
ment 610 having a support element made up of first and
second connection elements 641, 642 between which
extend strips 616 carrying sensors. An actuator 630
causes movement of the first connection element 642
towards the second connection element 641 thereby
pushing the strips 616 outwardly.

[0009] The present invention overcomes at least the
above-mentioned problems.

[0010] According to an aspect of the present invention
there is a sensor arrangement according to Claim 1.
[0011] The presentinvention provides significant ben-
efits over the prior art. Importantly, the strips bridge the
separation longitudinally between a part of the first and
second zone thatis secured to an insertion member such
as acannula. This is beneficial as the strips which include
a sensing element such as an electrode are flexible
meaning that they have movement radially away from
the insertion member. Accordingly, during insertion or
removal of the insertion member, the strips will not cause
damage to a patient.

[0012] Furthermore, there is the significant benefit that
the strips may move radially outwardly which ensures
positive contact with an adjacent nerve. This movement
however is not forced as would happen if the strips were
for example mechanically actuated, which again has the
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potential to cause damage to the nerves that the device
is aiming to be used to protect. This is achieved by en-
suring securing of the first and second zones onto the
underlying insertion member. The strips are therefore re-
active to their surroundings. They do not require third
party manipulation once secured to the insertion mem-
ber.

[0013] Additionally, rotation of the insertion member
does not cause disassociation of the sensing element
from the nerve to be sensed, as another strip including
a sensing element will take over contact with the adjacent
tissue. Another significant benefit is that the "at rest’ con-
figuration of the strips means that the strips are expanded
or project outwardly laterally with respect to the longitu-
dinal length of the sensor arrangement. This ensures
good compliance with the shape of the internal cavity of
a patient, but also enables deflection of the strips with
minimal force to a non-expanded configuration during
insertion or in-situ depending on the internal cavity into
which the sensor arrangement is sited. Again, there is
no actuator forcing the strips apart, reducing complexity
and chance of causing damage to the nerve.

[0014] The sensing element preferably comprises an
electrode. The electrode is beneficially a conductive ink,
preferably including silver.

[0015] The strips extending between the first and sec-
ond zone are preferably unsecured intermediate the first
and second zone. The strips are beneficially independ-
ently moveable to one another. Itis noted that movement
of one strip has no influence on the movement of other
strips. This enables a single strip to move and deflect to
correspond to the shape of the internal cavity in which
the sensor arrangement is inserted without another strip
such as an adjacent strip having to move. This ensures
that the sensor arrangement complies or corresponds to
the internal shape of the body cavity without causing po-
tential damage to the wall of the cavity, the nerve or any
other tissue.

[0016] The support comprises an intermediate portion
arranged to extend between the first and second zones.
Thus, the intermediate portion fixes separation between
the first and second zones. This is particularly beneficial
when the medical practitioner wishes to secure the sen-
sor arrangement to an insertion element such as a can-
nula. This means that ease of position of the sensor ar-
rangement onto the cannula is achieved and it is not left
to the medical practitioner to judge the separation be-
tween the first and second zones.

[0017] The sensing element support beneficially com-
prises the one or more strips for supporting the one or
more sensing elements. Accordingly, it is beneficial that
the sensing element(s) is carried by the sensing element
support, as shown in the exemplary embodiments. The
sensing element(s) may be embedded into or printed on-
to the sensing element support and in particular the one
or more strips. Part of the sensing elements may be coat-
ed thereby insulating part of the sensing element from
acting as an electrode.
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[0018] The strips beneficially extend substantially par-
allel to each other.

[0019] The strips are preferably spaced apart. The
spacing may be achieved by a slit, or may be larger to
comprise a slot or elongate aperture.

[0020] A securing arrangement is preferably provided
for securing the first zone and a securing arrangement
for securing the second zone to the insertion member.
The securing arrangement is preferably an adhesive, and
even more preferably a double sided adhesive. The ad-
hesive material may be cut into strips and one face se-
cured to the sensing element support, and one face sub-
sequently secured to the insertion member. A backing
cover is beneficially provided adhered to the adhesive
material that may be removed prior to adhesion to an
insertion member.

[0021] Atleast one of the securing arrangements pref-
erably extends substantially transversely to the longitu-
dinal length of the strips.

[0022] Atleast one of the securing arrangements pref-
erably extends adjacent a transverse edge of the sensing
element support.

[0023] The strips are beneficially flexible and are
moveable radially outwardly from the insertion member
when the sensor arrangement is secured to an insertion
member.

[0024] The intermediate portion of the support prefer-
ably comprises a securing arrangement for securing the
intermediate zone to an insertion member. The securing
arrangement preferably comprises an adhesive, and
even more preferably is combined with the adhesive ma-
terial for securing the first and second zones.

[0025] The support is preferably arranged to conform
to the outer surface configuration of an insertion member.
The support is therefore arranged to flex and to bend to
accommodate the outer surface configuration of an in-
sertion member. The support preferably comprises at
least one tab element projecting generally transversely
to the longitudinal length of the strips (and preferably at
least two tabs). Such tab(s) are provided to aid in location
on an insertion member such as a cannula as these tabs
can be positioned first onto the insertion member by a
medical practitioner which ensures substantially parallel
alignment of the strips with the longitudinal length of the
insertion member.

[0026] Also according to the present invention, there
is a laryngeal sensor arrangement as hereinbefore de-
scribed with respect to a generic sensor arrangement.
[0027] The present invention extends to an insertion
member comprising an elongate body having a sensor
arrangement as hereinbefore described secured to the
elongate body. The sensor arrangement is preferably
wrapped around the body. The strips of the sensor ar-
rangement preferably substantially align parallel to the
longitudinal length of the elongate body.

[0028] The spacing between the first and second
zones is preferably fixed when the sensor is secured to
an insertion member. This means that the sensor will not
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become unintentionally extended or contracted resulting
in possible danger to the patient or loss in effectiveness
of the sensing of a nerve or muscle.

[0029] The electrode preferably comprises a conduc-
tive ink, preferably printed onto the sensing element sup-
port including the strips, and preferably including silver.
[0030] The insertion member may have an elongate
body and the sensor is preferably wrapped around the
elongate body.

[0031] The insertion member may be a cannula.
[0032] The presentinvention will now be described by
way of example only with reference to the accompanying
drawings where:

Figure 1 is a schematic perspective view of a nerve
sensing/monitoring sensor sited on a tube such as
a cannula which does not fall with the scope of the
claims.

Figure 2 is a schematic plan view of the upper or
outer side of a nerve sensing/monitoring sensor
which does not fall within the scope of the claims.

Figure 3 is a schematic plan view of the lower or
underside of a nerve sensing/monitoring sensor
which does not fall within the scope of the claims.

Figure 4a-c is a schematic bottom plan view, side
view and plan top view respectively of a sensor ar-
rangement according to the present invention (not
secured to an insertion member).

[0033] Referring to Figure 1, there is a nerve monitor-
ing sensor arrangement 2 which is arranged to detect
nerve and/or muscle activity. The sensor arrangement
2,when prepared for use as shown in Figure 1, is secured
to a conduit, pipe or insertion member such a cannula
for insertion into a body cavity. The sensor arrangement
includes a signal output port 4 and a conducting filament
6 extends to a nerve monitoring device (not shown). An
output element 8 is provided for connection to a nerve
monitoring device.

[0034] In use, a probe is provided in communication
with the output element 8 and is engaged by a surgeon
at a location where a target nerve such a recurrent laryn-
gealnerveis suspected to belocated. The probe provides
an electrical impulse which in turn is transmitted through
the target nerve to an associated target muscle such as
a laryngeal muscle and/or the vocal cords. The subse-
quent activity of the target muscle is sensed by the sensor
2 and the signal is output to the output element 8. The
signal is received by a nerve monitoring device which
provides information to the surgeon on the location of the
target nerve relative to the probe. Accordingly, if, for ex-
ample, a surgeon is removing a tumour through which a
nerve runs, then the surgeon can determine how close
they may be to the tumour during its removal and thus
avoid damaging the vocal cords.
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[0035] It should be appreciated to the skilled address-
ee that although the arrangements herein are described
with respectto the laryngeal space, nerves in any internal
body space can be monitored using the device of the
present invention. For example, the present invention
can be used in prostrate, abdominal, pelvic or rectal sur-
gery. Furthermore, the device can be used to locate
nerves that are to be rendered inoperative or to be used
for acute or chronic neural stimulation.

[0036] Reference is made in the present invention to
sensors which essentially enable detection of nerve ac-
tivity. Description will be made with reference to elec-
trodes that detect electrical or pulse stimulation by an
electrical probe, however it will be appreciated that chem-
ical sensors may be utilised that detect an increased
presence of a specific chemical compound that is asso-
ciated with a change in nerve activity.

[0037] Referring to the exemplary configuration, and
in particular sensor 2 there is provided a support 10 on
which is supported an electrode 12 indicated by a plurality
of dashed lines. The electrode may be in a number of
different forms, however in one configuration a conduc-
tive ink is printed onto the support, which may be termed
a substrate. The conductive ink beneficially incorporates
silver and even more beneficially silver chloride which
has properties that enable transmittal of a good signal
therethrough and is unreactive. The support or substrate
10 may comprise a polyester film in the order of 50 mi-
crons thickness. The conductive ink is then over printed
with a lacquer material in areas in which an electrical
signal does not want to be received, such as in the areas
at the opposing ends 10aand 10b of the support 10 which
when secured to the cannula form a band around the
cannula. As described below, the present invention is
arranged such that a signal is received from the strips 16.
[0038] As can be seen in the Figures, the support has
a longitudinal length generally parallel to the longitudinal
length of the tube or cannula when secured to the can-
nula. A plurality of strips 16 of the support or substrate
10 extend generally in this longitudinal length, parallel to
the longitudinal length. The strips 16 are formed from
slots, slits or openings 18 formed in the longitudinal length
of the support 10. When the sensor 2 is therefore secured
to the cannula as shown in Figure 1, the strips 16 can
billow outwardly as the strips themselves are not secured
to the cannula. As the strips are formed of the support
which comprises a flexible material, these strips are
therefore also flexible. This is extremely beneficial as this
means that when the cannula is inserted the strips flex
and sit adjacent or against the cannula with little force
applied meaning there is no damage to the surrounding
environment. Furthermore, once located in the desired
position (for example adjacent the vocal cords), the strips
billow outwardly thus ensuring contact with the vocal
cords irrespective of the orientation of the cannula.
[0039] The strips carry an electrically conductive strip
beneficially in the form of a printed conductive ink. This
conductive ink forms an electrode which contacts the vo-
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cal cords for example and is therefore able to sense an
electrical impulse, which varies depending on how close
the probe (not shown) is to for example the nerve. It is
beneficial that each strip 16, or sufficient strips 16 towrap
around the cannula each include an electrode to ensure
that monitoring is successful irrespective of the orienta-
tion of the cannula.

[0040] As briefly mentioned above, the sensor is
wrapped around the cannula in a location as desired by
the operator. Referring to Figure 3, the underside of the
sensor is shown again showing the strips 16 and the ad-
jacentslots 18. Shown howeverin Figure 3 is an adhesive
band 20a and 20b at opposing ends 10a, 10b of the sen-
sor 2, where each end 10a and 10b may be a first and
second zone respectively. The adhesive may however
be provided in spots, points, small strips etc, providing
that each end/edge of the transverse width of the sensor
2 is secured. The beneficial effect is in part achieved
through the provision of means to secure the sensor at
opposing ends in situ on the tube or in particular the can-
nula. In the configuration indicated therefore, an adhe-
sive band or strip is provided at each end of the sensor
2. The adhesive is provided such that the strips 16 are
secured at their ends, but the intermediate portion of the
strips are free to move as required in order to occupy the
space in for example the laryngeal space ensuring con-
tact of the electrodes with the target nerves. The adhesive
used is medical grade adhesive and is beneficially double
sided, meaning that it can be secured to the sensor 2
during manufacture. When supplied to the practitioner
the sensor and filament 6 is removed from sterile pack-
aging, the adhesive backing removed, and the sensor is
then adhered to the cannula.

[0041] It will be appreciated that for the effectiveness
of the arrangement, it is necessary for a zone adjacent
or at an end of a plurality of strips to be secured. This
provides a very simple yet very effective sensor where
the electrodes are able to move outwardly or transversely
relative to the longitudinal length of the sensor 2 thereby
ensuring the one or more electrodes at least contact the
target nerve. The strips are sufficiently flexible to accom-
modate to their surroundings, whilst are also able to be
pressed inwardly to be adjacent the underlying tube (can-
nula). The end zones of the strips are therefore substan-
tially immovable when in use relative to the underlying
tube.

[0042] In one configuration, it is envisaged that a fur-
ther adhesive may be provided along at least part of the
longitudinal edge of the sensor generally indicated at ref-
erence numeral 22. This beneficial when a practitioner
is positioning the sensor 2 on the cannula in that the
adhesive in the transverse direction is adhered first to
the cannula, the backing can be removed forthe adhesive
on the longitudinal edge to ensue that this edge does not
release accidentally in use. It is beneficial that there is
some overlap once the sensor is wrapped around the
cannula thus ensuring complete 360 degree sensing ca-
pability.
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[0043] Reference is now made to Figures 4a-c. In Fig-
ures 4a-c there is shown an embodiment of the present
invention. It should be noted that the filament 6 for wrap-
ping around an insertion member such as a cannula as
identified by reference numeral 2 has been represented
significantly reduced in length for clarity in the schematic
diagrams.

[0044] Referringto Figure 4a, the underside of the sen-
sor arrangement is shown which wraps around an inser-
tion member so faces inwardly towards the insertion
member. When the sensor arrangement is provided in a
sterilised packing prior to use a backing material is pro-
vided which is removed prior to application onto the in-
sertion member. This backing material is not been shown
for clarity. Furthermore, one or more portions of adhesive
material 22 may be provided on the filament 6 for securing
to an insertion member.

[0045] The sensor arrangement comprises one or
more tabs 24 which may be utilised by the medical prac-
titioner to enable ease of positioning onto the insertion
member. The support 10 as can be seen in Figures 4a-
¢ but in particular with reference to Figure 4b in this em-
bodiment comprises an adhesive layer 26 which is the
surface layer visible in Figure 4a. It should be noted that
the adhesive layer is transparent meaning that an over-
lapping portion 28 of the material 30 carrying the elec-
trode is shown in Figure 4a having been wrapped around
an edge of the intermediate layer 32 of the support 10.
Accordingly, the support 10 comprises a layered struc-
ture comprising the adhesive layer 26, the intermediate
layer 32 and the material 30 which carries the electrode.
In the embodiment shown the electrodes are printed onto
the material 30 as previously described. A plurality of
slits, slots or openings 18 are provided in the material 30
allowing the strips 16 of the material 30 to project out-
wardly when the sensor arrangement 2 is wrapped
around an insertion member. The strips effectively
project outwardly from the intermediate layer 32. The
sensor arrangement 2 is wrapped around an insertion
member by positioning the tabs 24 longitudinally spaced
on an insertion member and drawing the opposing tabs
25 circumferentially around the insertion member such
that the adhesive layer 26 adheres to the insertion mem-
ber. In such a configuration the longitudinal length of a
sensor arrangement 2 is fixed by the web portion 34 of
the support 10. This means that the radial or outward
expansion of the strips 16 clearly shown in Figure 4b is
fixed by the longitudinal length of the web portion mean-
ing that the strips 16 can deflectas appropriate to conform
to the anatomical geometry of an internal body space.
The amount of outward or radial expansion of the strips
is therefore not controlled by the medical practitioner ap-
plying the sensor arrangement to the insertion member,
rather is fixed by the intermediate layer of the support
and the length of the strips 16.

[0046] The distal end of the sensor arrangement as
described with respect to the previous embodiment com-
prises an output element 8 comprising a plurality of elec-
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trical connections 38 and a connecting member 40 for
securing to monitoring apparatus. The connection 40 is
beneficially releasable.

[0047] Reference is made to Figure 4b. The direction
in which Figure 4a is viewed is identified by the arrow
and 'Y’ in Figure 4a. It should also be noted that the thick-
nesses of the respective layers of the support as shown
in Figure 4b are not to scale and are shown for explana-
tion purposes only. The layered structure of the sensor
arrangement is clearly shown.

[0048] Reference is now made to Figure 4c. Figure 4c
is a plan view of the sensor arrangement 2 and shows
the electrical connections and sensing elements printed
onto the support 10. As previously described, the sensing
elements are printed onto the strips 16 made from the
material 30 which extends from the sensor arrangement
along the filament 6 to the output element 8. The surface
presented in Figure 4c includes the strips 16 separated
by slits 18 where the strips 16 have been coated with
electrically conductive material as described with respect
to the first embodiment. A circuit can therefore be shown
on each side of the support 10 identified by reference
numerals 44 and 45.

[0049] The present invention has been described by
way of example only and it will be appreciated to the
skilled address that modifications and variations may be
made to the present invention with departing from the
scope of protection afforded by the appended claims.

Claims

1. A sensor arrangement (2) for sensing activity in a
nerve or muscle, the sensor arrangement being ar-
ranged to be secured to an insertion member (4) for
insertion into a body cavity, the sensor arrangement
(2) comprising a support (10) for supporting one or
more sensing elements, the support comprising a
first zone and a second zone spaced apart longitu-
dinally from the first zone, where each of the firstand
second zones are arranged to be secured to the in-
sertion member to define a fixed spacing therebe-
tween, wherein a plurality of flexible strips (16) com-
prising one or more sensing elements bridge at least
part of the spacing between the first and second
zones, the strips being moveable laterally relative to
the longitudinal length of the support, characterised
in that the support (10) further comprises an inter-
mediate portion (34) arranged to extend between the
first and second zones and to be secured to the in-
sertion member (4) to define the fixed spacing be-
tween the first and second zones, and the strips
project outwardly from the intermediate portion (34).

2. Asensor arrangement according to claim 1, wherein
the strips (16) extending between the first and sec-
ond zone are unsecured intermediate the first and
second zones.
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10.

1.

12.

13.

14.

A sensor arrangement according to any preceding
claim comprising a securing arrangement for secur-
ing the first zone and a securing arrangement for
securing the second zone to the insertion member

(4).

A sensor arrangement according to claim 3, wherein
at least one of the securing arrangements extends
substantially transversely to the longitudinal length
of the strips.

A sensor arrangement according to claim 4, wherein
at least one of the securing arrangements extends
adjacent a transverse edge of the sensing element
support.

A sensor arrangement according to claim 3, wherein
the intermediate portion comprises a securing ar-
rangement (26) for securing the intermediate zone
to an insertion member (4).

A sensor arrangement according to any of claims 5
to 6, wherein the securing arrangement comprises
an adhesive.

A sensor arrangement according to any preceding
claim, wherein the sensing element comprises an
electrode, and preferably wherein the electrode
comprises a conductive ink.

A sensor arrangement according to any preceding
claim, wherein the strips (16) are flexible and are
moveable radially outwardly from the insertion mem-
ber when the sensor is secured to an insertion mem-
ber;

and optionally wherein the support is arranged to
conform to the outer surface configuration of an in-
sertion member;

and optionally, wherein the support comprises at
leastone tab element (24) projecting generally trans-
versely to the longitudinal length of the strips (16).

A sensor arrangement according to any preceding
claim being a laryngeal sensor arrangement.

An insertion member (4) comprising an elongate
body having a sensor arrangement (2) according to
any preceding claim secured to the elongate body.

An insertion member according to claim 11, wherein
the sensor arrangement (2) is wrapped around the
body.

An insertion member according to any of claims 11
to 12 comprising a cannula.

An insertion member according any of claims 12 to
13, wherein the strips (16) align substantially parallel
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to the longitudinal length of the elongate body.

Patentanspriiche

1.

Sensoranordnung (2) zum Erfassen von Aktivitat in
einem Nerv oder Muskel, wobei die Sensoranord-
nung ausgelegt ist, um an einem Einfiihrungsele-
ment (4) zur Einfiihrung in einen Kdrperhohlraum
befestigt zu werden, die Sensoranordnung (2) einen
Trager (10) zum Tragen eines oder mehrerer Sen-
sorelemente umfasst, der Trager eine erste Zone
und eine zweite Zone umfasst, die in Langsrichtung
von der ersten Zone beabstandet ist, wobei jede der
ersten und der zweiten Zone ausgelegt ist, um so
am Einfiihrungselement befestigt zu werden, dass
sie einen festen Zwischenraum dazwischen definie-
ren, wobei eine Mehrzahl von flexiblen Streifen (16)
umfasst, dass ein oder mehrere Sensorelemente
wenigstens einen Teil des Zwischenraums zwischen
derersten und der zweiten Zone iberbriicken, wobei
die Streifen in Bezug auf die langslaufende Lange
des Tragers seitlich bewegt werden kdnnen, da-
durch gekennzeichnet, dass der Trager (10) ferner
einen Zwischenabschnitt (34) umfasst, der ausge-
legtist, um sich zwischen der ersten und der zweiten
Zone zu erstrecken und am Einfihrungselement (4)
befestigt zu werden, um den festen Zwischenraum
zwischen der ersten und der zweiten Zone zu defi-
nieren, und die Streifen vom Zwischenabschnitt (34)
nach auflen vorstehen.

Sensoranordnung nach Anspruch 1, wobei die Strei-
fen (16), die sich zwischen der ersten und der zwei-
ten Zone erstrecken, unbefestigt zwischen der ers-
ten und der zweite Zone liegen.

Sensoranordnung nach einem der vorhergehenden
Anspriche, umfassend eine Befestigungsanord-
nung zum Befestigen der ersten Zone und eine Be-
festigungsanordnung zum Befestigen der zweiten
Zone am Einfiihrungselement (4).

Sensoranordnung nach Anspruch 3, wobei mindes-
tens eine der Befestigungsanordnungen sich im We-
sentlichen quer zur langslaufenden Lange der Strei-
fen erstreckt.

Sensoranordnung nach Anspruch 4, wobei mindes-
tens eine der Befestigungsanordnungen sich be-
nachbart zu einer Querkante des Sensorelementtra-
gers erstreckt.

Sensoranordnung nach Anspruch 3, wobei der Zwi-
schenabschnitt eine Befestigungsanordnung (26)
zum Befestigen der Zwischenzone an einem Einfiih-
rungselement (4) umfasst.
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Sensoranordnung nach einem der Anspriiche 5 bis
6, wobeidas Befestigungselementein Haftmittelum-
fasst.

Sensoranordnung nach einem der vorhergehenden
Anspriiche, wobei das Sensorelement eine Elektro-
de umfasst, und wobei die Elektrode vorzugsweise
eine leitende Tinte umfasst.

Sensoranordnung nach einem der vorhergehenden
Anspriiche, wobei die Streifen (16) flexibel sind und
vom Einfiihrungselement radial nach auf3en bewegt
werden kdénnen, wenn der Sensor am Einflihrungs-
element befestigt ist;

und wobei optional der Trager so ausgelegt ist, dass
er der AuBenflachenform eines Einfiihrungsele-
ments entspricht;

und wobei optional der Trager mindestens ein La-
schenelement (24) umfasst, das im Allgemeinen
quer zur langslaufenden Lange der Streifen (16) vor-
steht.

Sensoranordnung nach einem der vorhergehenden
Anspriiche, wobei es sich um eine Kehlkopfsenso-
ranordnung handelt.

Einfihrungselement (4), umfassend einen langli-
chen Korper mit einer am langlichen Kérper befes-
tigten Sensoranordnung (2) nach einem der vorher-
gehenden Anspriche.

Einfihrungselement nach Anspruch 11, wobei die
Sensoranordnung (2) um den Koérper gewickelt ist.

Einfihrungselement nach einem der Anspriiche 11
bis 12, umfassend eine Kandile.

Einfihrungselement nach einem der Anspriiche 12
bis 13, wobei die Streifen (16) im Wesentlichen pa-
rallel zur langslaufenden Lange des langlichen Kor-
pers ausgerichtet sind.

Revendications

Agencement de capteur (2) destiné a détecter une
activité dans un nerf ou un muscle, 'agencement de
capteur étant agencé pour étre fixé a un élément
d’insertion (4) en vue d’étre inséré dans une cavité
corporelle, 'agencement de capteur (2) comprenant
un support (10) pour supporter un ou plusieurs élé-
ments de détection, le support comprenant une pre-
miére zone et une deuxiéme zone espacée longitu-
dinalement de la premiére zone, chacune des pre-
miéere et deuxiéme zones étant agencée pour étre
fixée a I'élément d’insertion pour définir un espace-
ment fixe entre elles, une pluralité de bandes souples
(16) comprenant un ou plusieurs éléments de détec-
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tion comblant au moins une partie de I'espacement
entre les premiere et deuxiéme zones, les bandes
étant mobiles latéralement par rapport a la longueur
longitudinale du support, caractérisé en ce que le
support (10) comprend en outre une partie intermé-
diaire (34) agencée pour s’étendre entre les premiée-
re et deuxieme zones et pour étre fixée a I'élément
d’insertion (4) pour définir 'espacement fixe entre
les premiére et deuxiéme zones, et les bandes se
projettent vers I'extérieur depuis la partie intermé-
diaire (34).

Agencement de capteur selon la revendication 1,
dans lequel les bandes (16) s’étendant entre la pre-
miere et la deuxieme zone ne sont pas fixées entre
les premiere et deuxiéme zones.

Agencement de capteur selon une quelconque re-
vendication précédente comprenant un agencement
de fixation pour fixer la premiere zone et un agen-
cement de fixation pour fixer la deuxiéme zone a
I'élément d’insertion (4) .

Agencement de capteur selon la revendication 3,
dans lequel au moins un des agencements de fixa-
tion s’étend de fagon sensiblement transversale ala
longueur longitudinale des bandes.

Agencement de capteur selon la revendication 4,
dans lequel au moins un des agencements de fixa-
tion s’étend de fagon contigué a un bord transversal
du support d’élément de détection.

Agencement de capteur selon la revendication 3,
dans lequel la partie intermédiaire comprend un
agencement de fixation (26) pour fixer la zone inter-
médiaire a un élément d’insertion (4).

Agencement de capteur selon I'une quelconque des
revendications 5 a 6, dans lequel 'agencement de
fixation comprend un adhésif.

Agencement de capteur selon une quelconque re-
vendication précédente, dans lequel I'élément de
détection comprend une électrode, et de préférence
danslequel l'électrode comprend une encre conduc-
trice.

Agencement de capteur selon une quelconque re-
vendication précédente, dans lequel les bandes (16)
sont souples et sont mobiles radialement vers I'ex-
térieur depuis I'élément d’insertion quand le capteur
est fixé a un élément d’insertion ;

et éventuellement dans lequel le support est agencé
pour épouser la forme de la configuration de surface
externe d’'un élément d’insertion ;

et éventuellement dans lequel le support comprend
au moins un élément faisant languette (24) se pro-
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jetant généralement de fagon transversale a la lon-
gueur longitudinale des bandes (16).

Agencement de capteur selon une quelconque re-
vendication précédente qui est un agencement de
capteur laryngé.

Elément d’insertion (4) comprenant un corps allongé
ayantun agencement de capteur (2) selon une quel-
conque revendication précédente fixé au corps al-
longé.

Elément d’insertion selon la revendication 11,
I’'agencement de capteur (2) étant enroulé autour du
corps.

Elément d’insertion selon 'une quelconque des re-
vendications 11 a 12 comprenant une canule.

Elément d’insertion selon I'une quelconque des re-
vendications 12 a 13, les bandes (16) s’alignant de
fagon sensiblement paralléle a la longueur longitu-
dinale du corps allongé.
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