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A DEVICE AND METHOD FOR ASSISTING PLACEMENT OF A TUBE DEVICE

THROUGH A BODY PASSAGE

Field of the Invention

The present invention relates to the placement of a tube
device in the body of a treated subject. More particularly,
the invention relates to a method and device for confirming
placement of a tube device (e.g., Endotracheal tube) in the

trachea of a treated subject.

Background of the Invention

Various treatment procedures requires placement of a tube
device in the body of a treated subject. Typically, the tube
device is advanced towards a desired location in the body of
the treated subject via a body passage. For example,
endotracheal tubes (ETT) are tube devices used for ensuring
that there is an open pathway to the lungs of a patient, for
ventilating the lungs. The process of inserting an ETT into
the trachea, also known as intubation, may be carried out via
the mouth, the nose (nasotracheal intubation), or directly
through an incision performed in a surgical procedure

(cricothyroidotomy) on the neck of the patient.

While ETT intubation may be performed "blind", it is usually
performed by visualizing the 1larynx by means of a
laryngoscope, or by other means (e.qg., CO, detector,
esophageal detector). In ETT dintubation using direct
laryngoscopy the laryngoscope is inserted into the mouth of
the patient and used to push away the tongue and 1lift the

epiglottis. This process is cumbersome to the practitioner.

An elongated flexible element is typically used as an

introducer (stylet) in ETT intubation, wherein said
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introducer is inserted into the ETT to enhance its stiffness
and pushability during placement thereof in the patient's
trachea, and it is removed thereafter. After placing the ETT
in the trachea a ventilator, such as a bag valve mask, may be
attached to the ETT for ventilating and oxygenating the

lungs.

When properly positioned the distal end of the ETT is located
slightly (about 2cm) above the carina (lungs bifurcation).
However, in some instances the ETT 1is inserted past the
carina, and in this case it mainly communicates with the
right primary bronchus. In many other instances the ETT is
inadvertently inserted into the esophagus, and in some cases
the ETT distal tip moves proximally past either the carina or
above the vocal cords, which diminishes 1lung respiratory

efficiency and may result in severe medical complications.

There are various ETT sizes that suit different tracheal
diameters and lengths. The proximal extremity of the ETT ends
in a quick connector suitable for connecting it to
ventilation devices. ETTs are also used for suctioning
secretions and mucus that may block the passage of air to the
patient's lung (deep suction), by means of a catheter device

that is inserted through the ETT.

The ETT "blind" or laryngoscope based intubation methods
commonly performed nowadays do not provide means for
verifying proper insertion of ETTs into the trachea of
patients, and they are not suitable for battlefield

situations or events with a great number of casualties.

An audio aid for determining position of an ETT within a

patient 1is described in US patent No. 6,3497,20. In this
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patent a mechanical noise maker is formed upon the distal end
of a cuffed ETT, such that whenever the distal end of the ETT
has been sufficiently advanced into the trachea or esophagus
during endotracheal intubation and an airway is established,
the mechanical noise-making device formed upon the distal end
of the ETT produces audible sounds as the patient inhales and
exhales, or responsive to lungs ventilation carried out by

means of a ventilation device.

Namely, the audio aid described in US 6,3497,20 can not be
used with conventional ETTs, rather, a modified ETT having a
noise-making device formed upon its end is required. Said
modified ETT is therefore more susceptible to blockage by
mucus and secretions due to the noise-making device formed
upon its distal end, and for the same reason, it 1is not
suitable for introducing medication into the patient's lungs,
as sometimes needed, and it is not suitable for suctioning
secretions and mucus blocking patient's air passage, since
the suctioning catheter device can not pass the noise making

device formed upon the distal end of the ETT.

Additionally, locating the noise-making device in the air
passage of the ETT complicates conventional ETT placement
procedures wherein an introducer is employed. Moreover, since
the noise making device is located distally, remote from the
ventilation device, the magnitudes of the stream of air
reaching it are substantially reduced, and correspondingly
the magnitudes of the audible sounds produced by it are
diminished.

The term “advanced airway device" used herein generally
refers to intubation devices (e.g., tubes) and airway devices

used for opening a pathway to the lungs of a treated subject,
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such as, but not limited to, ETT (tubus), laryngeal mask
airway (LMA), combitube, king, and the like.

The methods described above  have not yet provided
satisfactory solutions £for properly placing tube devices,
such as, but not limited to, advanced airway devices, in the
body of a treated subject. Therefore there is a need for a
method and device that overcomes the above mentioned

problernis.

It is therefore an object of the present invention to provide
a method and device for properly placing a tube device in a

patient.

It is another object of the present invention to provide a
method and device for identifying the location of the distal

end tip of a tube device placed in a patient.

Tt is a further object of the present invention to provide a
method and device for properly placing an advanced airway
device in a patient by utilizing the standard advanced airway

and intubation equipment commonly used nowadays.

It is yet a further object of the present invention to
provide a method and device for properly placing a tube
device in a patient which is simple to use and which may be

implemented with low costs.

Other objects and advantages of the invention will become

apparent as the description proceeds.
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Summary of the Invention

The present invention is directed to a device and method for
confirming placement of a tube device in the body of a
treated subject. The device of the present invention is
adapted to connect to the proximal end of conventional tube
devices which are introduced into the body of a treated
subject via a body passage, and it is designed to provide gas
passage and connectivity to a gas source capable of streaming
gas volumes therethrough. The gas passage of the device of
the invention comprises a pneumatic signal generator capable
of producing acoustic signals in response to the passage of
gas therethrough. Said acoustic signals propagate through the
tube device into the body of the patient and are used to

indicate the location of the distal tip of the tube device.

The term "tube device" used herein refers to tubes suitable
for insertion into the body of a treated subject via body
passages. For example, said tubes may part of systems used
for internal provision of medications or ventilation gases

(e.g., air, oxygen).

In one preferred embodiment the device of the invention is
used for the proper insertion of an advanced airway device
into the trachea of a patient. In this preferred embodiment
the device of the invention is adapted to connect to the
proximal end of a conventional advanced airway device and it
is designed to provide gas passage and connectivity to
ventilation devices for ventilating the patient's lungs
therethrough. The pneumatic signal generator provided in the
device is adapted for producing acoustic signals in response
to the passage of air through the device. Said acoustic

signals propagate through the advanced airway device into the
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body of the patient and are used to indicate the location of

the distal tip of the advanced airway device.

The inventor hereof developed a new device, and a method of
using the same, for assisting placement of tube devices in
the body of a treated subject. The device of the invention is
adapted to produce audible signals responsive to the passage
of gas streams provided by a gas source to which the device
is connected, said audible signals are produced by a
pneumatic sound generator (e.g., whistle or reed) disposed in

a gas passage provided thereinside.

In one aspect, the present invention is directed to a device
for confirming placement of a tube device in a body passage
of a treated subject comprising a gas transferring element
having first and second ends and a gas transfer passage
passing therebetween, said first end is adapted to connect
and communicate with a gas source capable of streaming a
stream of gas through said gas transfer passage, and said
second end is adapted to connect and communicate with said
tube device, said gas transferring element further comprises
a pneumatic sound generator disposed in said gas transfer
passage, such that audible signals are produced by said
pneumatic sound generator whenever gas streams provided by
said gas source are transferred to said tube device via said
gas transfer passage. The pneumatic sound generator may be
attached (e.g., by glue or welding) to the inner wall of said
gas transfer passage, O fitted thereinside. Additionally or
alternatively, the pneumatic sopnd generator may be attached
to the inner wall of the gas transferring element by means of

supporting elements connected thereto.
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The gas source may be a type of ventilation device as used
for providing (manually or automatically) gas streams
suitable for lung ventilation, such as, but not limited to,

bag-valve or mechanical/automatic respiratory devices.

The device may further comprise filtering means disposed in
the gas transfer passage, preferably near the first end, such
that gas transferred therethrough is forced to pass through
said filtering means. Alternatively, external filtering means
may be employed by connecting the same to the first or second
end of the device, wherein said filtering means is adapted to
connect and communicated between the device and the gas

source or the tube device.

Preferably, the first end of the gas transferring element is
adapted to be received in connecting means provided in the
gas source and the second end thereof is adapted to receive

connecting means provided in the tube device.

In a specific embodiment of the invention the gas
transferring element is constructed from coaxially connected
tubes. Advantageously, one end of the gas transferring
element 1is adapted to be received in connecting means
provided in the gas source and its other end is adapted to be

received in an opening of the tube device.

The pneumatic sound generator may be mounted concentrically

in the gas passage by means of a plurality of radial arms.

In one preferred embodiment of the invention the tube device
is (or part of) an advanced airway device. Advantageously,
the gas transferring element may further comprise an

inhalation gas entry. Preferably, said inhalation gas entry
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is implemented by a lateral connecting means having a gas
passage, said lateral connecting means is adapted to connect
to, and communicate with, an inhalation gas supply conduit,
such that inhalation gas streamed therethrough is introduced
therethrough into the gas transfer passage of said gas

transferring element.

In another aspect, the present invention is directed to a
method for placing a tube device in a treated subject,
comprising: advancing said tube device towards a desired
location in the body of the treated subject through a body
passage; connecting to said tube device a gas transferring
element comprising a pneumatic sound generator disposed in
gas transfer passage passing between first and second ends of
said gas passage element; connecting to said gas transferring
element a gas source; streaming volumes of gas from said gas
source into the gas transferring passage of said gas transfer
element; determining proper placement of said tube device
whenever audible signals produced by said pneumatic sound
propagate to the desired location in the body of the treated
subject. The method may further comprise retracting portions
of the tube device and reinserting the same towards the
desire location whenever audible signals produced by the
pneumatic sound generator do not propagate to said desired

location.

The determination of proper placement of the tube device may
be carried out by listening to the external areas on the body
of the treated subject near the desired location with unaided
ears or by means of a stethoscope, or palpably by sensing the
vibrations transmitted due to the propagation of said audible

signals.
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The tube device may be (or part of) a type of advanced airway

device. The method may further comprise connecting an

inhalation gas source to the gas transferring element.

Brief Description of the Drawings

The present invention is illustrated by way of example in the
accompanying drawings, in which similar references
consistently indicate similar elements and in which:

- Fig. 1 shows a longitudinal-section view of the
intubation assisting device of ' the invention when
connected to an ETT and a ventilating device;

- Fig. 2 1s a cross-sectional view of the intubation
assisting device of the invention;

- Fig. 3 shows a longitudinal section view of the
intubation assisting device of the invention having a
filtering element;

- Fig. 4 exemplifies using the intubation assisting device
of the invention with LMA; and

- Figs. 5A to 5C schematically illustrate another preferred
embodiment of the intubation assisting device of the
invention, wherein Fig. 5A 1s perspective view, Fig. 5B

is a side view, and Fig. 5C is a back view.

Tt should be noted that the embodiments exemplified in the
Figs. are not intended to be in scale and are in diagram form

to facilitate ease of understanding and description.
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Detailed Description of Preferred Embodiments

In one preferred embodiment the present invention relates to
an intubation assisting device for assisting in properly
inserting an advanced airway device into the trachea of a
patient, for providing an airway to the patient's lungs, and
for allowing lung ventilation (oxygenation). The device of
the present invention is adapted to connect to the proximal
end of the advanced airway device and it is designed to
provide gas passage and connection to ventilation devices for
maintaining positive airway pressure. The gas passage of the
intubation assisting device of the invention comprises an
audible signal generator capable of producing audible signals
in response to the passage of air therethrough. Said audible
signals propagate through the advanced airway device into the
body of the patient and used to indicate the location of the

distal end tip of the advanced airway device.

The audible signals propagating into the body of the patient
can be heard by the practitioner by listening to the
patient's lungs with wunaided ears or by means of a
stethoscope. Alternatively, said audible signals may be
palpably sensed by the practitioner by placing both hands
against the sides of the chest and sensing the vibrations
transmitted due to the propagation of said audible signals,
as performed in Tactile Fremitus lungs test. Hearing or
sensing said audible signals in the lungs of the patient is
used as an indication that the advanced airway device is

properly places in the trachea.’

Fig. 1 schematically {1lustrates a longitudinal section view

of an intubation system of the invention comprising an
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advanced airway device 20 (e.g., ETT) connected by means of
quick connector 25 to the intubation assisting device of the
invention 10, which may be connected by means of quick
connector 12 to ventilation device 27 (e.g., bag-valve).
Advanced airway device 20 is preferably a type of
conventional intubation tube made from a flexible tube having
an inner passage 22 and cuff 30 located at its distal end,
said cuff 30 may be inflated by an air source 32 via
inflating conduit 31. Typically, such conventional advanced
airway devices are inserted into the trachea by means of an

introducer {(not shown).

Intubation assisting device 10 comprises a central bore 17 in
which a pneumatic sound generator 13 is mounted by means of
one or more supports 15, as seen in the cross sectional view
in Fig. 2. Alternatively, pneumatic sound generator 13 may be
adhered or welded within the central bore 17, fitted
thereinside, or manufactured as an integral part of
intubation assisting device 10. Central bore 17 communicates
with inner passage 22 of advanced airway device 20 via recess
18 formed at the distal end of intubation assisting device 10
and adapted to sealably and tightly fit over quick connector
25. Quick connector 12 provided at the proximal end of
intubation assisting device 10 is adapted to sealably connect

to ventilation means 27.

Intubation assisting device 10 may be manufactured by any
suitable process known in the art, from any suitable type of
plastic, rubber, or metal, preferably from plastic. The
length of intubation assisting'device 10 may generally be in
the range of 3 to 8 cm, preferably about 7cm. The outer
diameter of intubation assisting devicé 10 may generally be

in the range of 1.5 to 2 cm, preferably about 1.7 cm, and the
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inner diameter of its central bore 22 may generally be in the

range of 1.1 to 1.7 cm, preferably about 1.5 cm.

Pneumatic sound generator 13 may be a type of small whistle
or reed made from any suitable type of plastic, rubber, or
metal. The length of pneumatic sound generator 13 may
generally be in the range of 2 to 4 cm, preferably about 2.5
cm, and its diameter is generally in the range of 0.7 to 1.2

cm, preferably about 0.9 cm.

Quick connectors 25 and 12, are preferably implemented by
cylindrical parts adapted to sealably and tightly £fit into
recesses provided in the respective connecting means, 18 and

connecting means of ventilation device 27.

The practitioner may use an introducer (stylet) to assist in
the intubation process. After placing advanced airway device
20 in the trachea of the patient the introducer is removed
therefrom and the intubation assisting device 10 is connected
thereto by means of quick connector 25. The pétient may be
then ventilated by connecting ventilating device 27 to
intubation assisting device 10 via quick connector 12. During
ventilation the air passing via central bore 22 of intubation
assisting device 10 activates pneumatic sound generator 13
which in turn generates audible signals. The generated
audible signals propagate distally via central bore 22 of

advanced airway device 20 into the patient's body.

The audible signals propagating into the body of the patient
can be heard by the practitioner by listening to the
patient's lungs with unaided ears or by means of a
stethoscope. When a stethoscope is used the practitioner may

listen to left and right sides of the (anterior or posterior)
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chest, for example, by placing the diaphragm of the
stethoscope on the left and right sides of the patient's
chest near the nipples. The practitioner may also place the
diaphragm of the stethoscope on the patient's abdomen area
(e.g., around the belly), and if the audible signals are
heard in the stomach it is probably due to misplacement of
the advanced airway device such that it entered the

esophagus.

Alternatively, said audible signals may be palpably sensed by
the practitioner by placing both hands against the sides of
the chest and sensing the vibrations transmitted due to the
propagation of said audible signals, as performed in Tactile
Fremitus lungs test. Hearing or sensing said audible signals
in the lungs of the patient is used as an indication that the

advanced airway device is properly places in the trachea.

The intubation assisting device 10 of the present invention
advantageously integrates with the standard intubation
equipment commonly used nowadays in intensive care units and
ambulances without requiring any modifications thereof.
Moreover, since the pneumatic sound generator 13 of
intubation assisting device 10 of the invention 1is not
located in advanced airway device 20 it permits using a
regular introducer during the intubation and there is no
threat of it being occluded with secretions. In addition,
whenever it 1s required to perform mucus Or secretion
suction, or to introduce medication into the lungs of the
treated subject, the practitioner may simply remove the
intubation assisting device '10 and perform the needed
operations via the advanced airway device 20, as

conventionally performed in such cases.
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Tt should be appreciated that the intubation assisting device
10 of the invention may be conveniently used with different
intubation tubes having different sizés and lengths (e.g.,
for adults and children), and in combination with
bacterial/viral filters. Bacterial/viral filters are commonly
used nowadays with lungs ventilation equipment in order to
prevent the spreading of contagions diseases between the
different patients that are treated with the same ventilation
equipment, and in order to avoid repeated sterilization
procedures of said equipment after each use. In addition, the
intubation assisting device 10 of the invention can also be
used in patients having breathing difficulties, and as well

in patients with apnea.

Fig. 3 demonstrates a preferred embodiment of the intubation
assisting device 40 of the invéntion comprising a
bacterial/viral filter 48. Filter 48 is preferably placed in
the proximal portion of central bore 17 and it may be
manufactured from any suitable materials as conventionally
used in the manufacturing of bacterial/viral filters.
Alternatively, conventional filtering means (not shown) may
be externally connected to the first or second end of the
intubation assisting device, wherein said filtering means is
adapted to connect and communicated between with the device

and the ventilation device or the advanced airway device.

It should bewnoted that the intubation assisting device 10
(or 40) of the invention may be used with other types of
airway and ventilation devices, such as for example LMA
(laryngeal mask airway) and combi-tube. Fig. 4 exemplifies
using intubation assisting device 10 of the invention with

ILMA 47 comprising quick connector 45, inner passage 42, and
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cuff 44 which may be inflated by an air source 32 via

inflating conduit 41.

Figs. SA to 5C illustrates another preferred embodiment of an
intubation assisting device 50 of the invention comprising
connecting means 54 for connecting an ‘inhalation gas supply
conduit (not shown) to intubation assisting device 50 for
supplying an inhalation (e.g., oxygen) and/or anesthetic
gases to the lungs of the treated subject. Conventionally, an
inhalation gas supply conduit (not shown) is wused for
supplying an inhalation gas supplied from an inhalation gas
source (e.g., compressed inhalation gas tank) to an air
enrichment bug (not illustrated) connected to the ventilation
device 27. Connecting means 54 may be advantageously employed
as a backup connection for the inhalation gas supply conduit
which may be needed whenever the air enrichment bug is

accidentally torn or damaged.

With reference to the side view shown in Fig. 3B, intubation
assisting device 50 may be constructed from two coaxially
connected tubes, a first tube 52 having a first opening 520
at one end thereof which is adapted to be received in
connection means provided in ventilation device 27, and
adapted to communicate with ventilation device 27, and a
second tube 51 sealably attached at one end thereof to the
other end of first tube 52 and having an opening 5lo at its
other end which is adapted to be received in the gas passage
of advanced airway device 20, and adapted to communicate with
advanced airway device 20.

Pneumatic sound generator 53¢ is preferably mounted in first
tube 52 by means of radial arms structure 53 provided near

the connection point of the tubes. Radial arms structure 53
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is designed to hold pneumatic sound generator 53¢
concentrically in £first tube 52 while allowing fluid (gas)

passage therethrough.

Pneumatic sound generator 53c may be attached to radial arms
structure 53 by adhesive, welding, or it may be an integral
part of said structure. As illustrated in the side and back
views, respectively shown in Figs. 5B and 5C, connecting
means 54 comprises a passage 54p, used for communicating with
the passage obtained through tubes 51 and 52. In this way,
intubation assisting device 50 can be used in assisting in
the intubation process, as described hereinabove, while also
providing inhalation gas enrichment to the gas (air)
ventilating the lungs of the treated subject by connecting an

inhalation gas source thereto by means of a conduit.

Intubation assisting device 50 may be manufactured from any
suitable type of plastic, rubber, or metal, preferably from
plastic. The length of fist tube 52 may generally be in the
range of 15 to 50 mm, preferably about 26.3 mm, its diameter
may generally be in the range of 7 to 20 mm, preferably about
17.5 mm, and its wall thickness is preferably about 1.15 mm.
The length of second tube 51 may generally be in the range of
15 to 50 mm, preferably about 20.6 mm, its diameter may
generally be in the range of 5 to 18 mm, preferably about 13

mm, and its wall thickness is preferably about 1.15 mm.

The diameter of connecting means 54 may generally be about 3
to 8 mm and the diameter of passage 54p provided thereinside
may generally be about 4 to 6 mm. As shown in Fig. 5C, radial
arms structure 53 is preferably constructed from a plurality
of arm 53r arranged such that one side of each of said arms

53r is attached to the inner wall, and along the length of, a



WO 2007/141787 PCT/IL2007/000685

- 1 7 -

section of the first tube 52, and their other end 1is
connected to pneumatic sound generator 53¢ concentrically
disposed in the passage within said first tube 52.
Preferably, more or less equal angles are obtained between

arms 53r. The length of arms 53B may generally be about 8mm.

All of the abovementioned parameters are given by way of
example only, and may be changed in accordance with the
differing requirements of the various embodiments of the
present invention. Thus, the abovementioned parameters should
not be construed as limiting the scope of the present
invention in any way. Tn addition, it is to be appreciated
that the different tubes, connectors} and other members,
described hereinabove may be constructed in different shapes
(e.g. having oval, square etc. form in plan view) and sizes
differing from those exemplified in the preceding

description.

The above examples and description have of course been
provided only for the purpose of illustration, and are not
intended to 1limit the invention in any way. AS will be
appreciated by the skilled person, the invention can be
carried out in a great variety of ways, employing more than
one technique from those described above, all without

exceeding the scope of the invention.
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CLAIMS

1. A device for confirming placement of a tube device in a
body passage of a treated subject, comprising a gas
transferring element having first and second ends and a gas
transfer passage passing therebetween, said first end is
adapted to connect and communicate with a gas source, and
said second end is adapted to connect and communicate with
said tube device, said gas transfer passage further comprises
a pneumatic sound generator disposed in said gas transfer
passage, such that audible signals are produced by said
pneumatic sound generator whenever gas streams are

transferred via said gas transfer passage.

2. The device according to claim 1, further comprising
filtering means disposed in the gas transfer passage of the

gas transferring element.

3. The device according to claim 1, wherein the tube device

is an advanced airway device.

4. The device according to claim 3, wherein the advanced
airway device is a conventional endotracheal tube, or a type

of laryngeal mask airway or combi-tube.

5. The device according to claim 1, wherein the first end of
the gas transferring element is adapted to be received in

connecting means provided in the gas source.

6. The device according to claim 1, wherein the second end of
the gas transferring element is adapted to receive connecting

means provided in the tube device.
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7. The intubation assisting device according to claim 1,

wherein the gas transferring element is constructed f£from

coaxially connected tubes.

8. The intubation assisting device according to claim 1,
wherein one end of the gas transferring element is adapted to
be received in connecting means provided in the gas source
and its other end is adapted to be received in an opening of

the tube device.

9. The device according to claim 1, wherein the pneumatic
sound generator is mounted concentrically in the gas passage

by means of a plurality of radial arms.

10. The device according to claim 3, further comprising an

inhalation gas entry.

11. The device according to claim 10, wherein the inhalation
gas entry combrises a lateral connecting means having a gas
passage, wherein said lateral connecting means is adapted to
connect to, and communicate with, an inhalation gas supply

conduit.

12. The device according to claim 1, wherein the first or
second end of said device is adapted to connect to an
external filtering means, wherein said external filtering
means is adapted to connect and communicated between said

device and the gas source or the tube device.

13. A method for placing a tube device in the body of a

treated subject, comprising:
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advancing through a body passage said tube device
towards a requisite location in the body of the treated
subject;

connecting to said tube device a gas passage element
comprising a pneumatic sound generator disposed in gas
transfer passage passing between first and second ends of
said gas passage element;

connecting to said gas transfer element a gas source;

streaming volumes of gas from said gas source into the
gas transferring passage of said gas transfer element;

determining proper placement of said tube device
whenever audible signals produced by said pneumatic sound
generator propagate to the desired location in the body of

the treated subject.

14. The method according to claim 13, further comprising
retracting portions of the tube device and reinserting the
same towards the desired location whenever audible signals
produced by the pneumatic sound generator do not propagate to

said desired location in the treated subject.

15. The method according to claim 13, wherein the
determination of proper placement of the tube device is
carried out by listening to Qgternal areas on the body of the
treated subject adjacent to the desired location with unaided
ears or by means of a stethoscope, or palpably by sensing the
vibrations transmitted due to the propagation of said audible

signals.

16. The method according to claim 13, wherein the tube device

is a type of advance airway device.
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17. The method according to claim 16, further comprising
connecting an inhalation gas source to the gas transfer

element. .

18. The method according to claim 16, further comprising
connecting an external filtering means to the first or second
end of the gas passage element, wherein the tube device or

the gas source is connected to said filtering means.
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