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LARYNGEAL MASK

Technical field

The present invention 1s related to the field of ventilation of the human or animal body.
Description of the invention

The modality of breathing support with continuous oxygen positive pressure makes it
possible to increase alveolar ventilation of the patient, by creating a positive pressure of oxygen
1n the patient’s airways which can be constant or not constant and which will be the minimum
pressure that the patient will obtain in their airways conducts by this means during their phase of
full exhalation.

To date this continuous oxygen positive pressure was created in the accesses to the
patient’s airways, 1.e. 1n the mouth or nose, without the need for accessing the internal airway
artificially, as distinct from what occurs 1n the case of endotracheal intubation. Up until now, 1n
ventilation using continuous oxygen positive pressure facial mask or nasal prong type devices
are used which apply some pressure on the skin of the patient face to try to avoid oxygen leaks
and for all the continuous oxygen positive pressure to try to reach the patient’s airways 1n 1ts
totality , but with the big problem that the continuous oxygen positive pressure administration
also goes to the patients stomach creating expansion, pain and risk of vomiting of the stomach
secretions that can go to the lungs and develop a high risky aspiration pneumonia that can kill the
patient. For this reason, because until now continuous positive pressure was not applied
invasively inside the airway, it started to be called non-invasive mechanical ventilation.

There are several devices on the market which create this continuous oxygen positive
pressure on the accesses to the airways such as the mouth or nose. This technique consists of
applying a continuous air or oxygen positive pressure (measured in cm of water) above that of
atmospheric pressure, thus increasing the volume of the lungs and increasing oxygenation, which
helps the patient to breathe spontaneously and to have a continuous positive pressure always,
even 1n the respiratory phase of complete exhalation. This technique 1s extensively used, among
others, 1n patients with obstructive sleep apnea.

The application of continuous positive pressure to the airway in a non-invasive manner
dates back to 1930, when Alvan Barach demonstrated that continuous oxygen positive pressure
in the airways was useful 1n the treatment of acute pulmonary oedema, but 1t was Gregory in
1971 who gave 1t 1ts name and describes i1t mmtially, applying 1t to respiratory distress in
newborns. Shortly afterwards, Civetta and Falke described 1ts advantages in adults with acute

respiratory failure back in 1972.
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In comparison with endotracheal intubation, continuous oxygen positive pressure
presents, among others, the advantages of a lower risk of complications, allows the patient to be
awake and to cough and keep the airway reflexes and eliminate secretions, improves the quality
of sleep and facilitates the fact that the patient uses their respiratory muscles to avoid muscle
atrophy.

On a separate note, on other more severe illnesses it 1s also necessary to put the patient to
sleep and to resort to endotracheal intubation, for example in interventions combined with
anaesthesia, for example for patients who require intubation with an endotracheal tube to allow
for their oxygenation, or to resort to artificial ventilation with a laryngeal mask device with the
patient also asleep.

However, there are cases like 1n the present invention, in which 1t would be desirable to
have a device that could act independently as a standard laryngeal mask for standard mechanical
ventilation and also as a laryngeal mask for continuous oxygen positive pressure in a patient in
spontaneous breathing. This device would be advantageous, for example, in cases wherein the
pulmonary pathology of the patient 1s more severe and requires a greater contribution of oxygen
at positive pressure than a facial mask or prongs, or in patients in whom i1t 1s necessary to
conduct a diagnostic or therapeutic test via the airways, wherein the oxygen supply 1s reduced as
a consequence of this as in the case when using probes, fiberscopes, etc., and wherein at the
same time 1t 1S necessary to supply oxygen to the patient, but without the high risk of
administering also continuous oxygen positive pressure to the stomach where you can create
expansion, dilatation, pain and vomiting with risky bronchoaspiration pneumonia.

The device according to the invention aims to respond to this need, by providing a device
which combines the performance of a standard laryngeal mask device with a laryngeal mask for
administering continuous oxygen positive pressure. A device of this type helps to solve the
aforementioned problems and thus achieve the desired objectives.

The solution to this problem 1s based on the fact that the inventor has found that such a
device can be built on the basis of a standard laryngeal mask that 1s provided with at least two
tubes where both of them can work for the 1nlet and/or outlet of oxygen or gases, to and from the
inner airways of the patent. Both tubes can have the same or different diameter. When the device
1s intended to work as a standard laryngeal mask, only one of these tubes remains open for the
inlet and outlet of the oxygen or gases, the other one remaining closed. Under these
circumstances, the device works 1n conventional ventilation mode as a standard laryngeal mask,
and through the open tube oxygen or gases are alternatively forced in and out of the airways of

the patient, so inhaled and exhaled gases are expelled 1n and out of the patient’s airways. On the
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other hand, when the device 1s intended to work 1n continuous oxygen positive pressure mode,
both tubes remain open, optionally to a variable extent. Under these circumstances, a continuous
flow of air or oxygen 1s applied to one of the tubes from an external oxygen supply system,
whereas the exhaled air or gases are allowed to exit through the other tube. Through the adequate
variable regulation of the flow of air or oxygen applied to one tube, and the variable opening of
the other tube, an adequate regulation of the amount of oxygen introduced into the patient’s
airways and the exhaled gases 1s achieved. Such circumstances create and keep a residual of
positive oxygen pressure in the dome of our laryngeal mask and in the patient’s airway. By
varying or changing the inside flow supply and by changing the variable diameter of both tubes
we can achieve a residual positive pressure than can be higher or lower.
In consequence, in one aspect the invention 1s directed at a laryngeal mask which has the
following components:
- a dome (2) having a cavity (2a), which dome (2) 1s attached to a laryngeal ring (3) for
sealing the patient’s internal airways;
- at least one oxygen tube (4) that connects to the cavity (2a) of the dome (2), for allowing
oxygen or gases to enter or leave the patient’s internal airways; and
- at least one laryngeal aspiration tube (5), different from the oxygen tube (4), that also
connects to the cavity (2a) of the dome (2), for allowing air and/or secretions to leave the

patient’s internal airways.

Even though all the tubes can vary or change in diameter independently of each other and do
not need to have the same or different diameter, however 1n a preferred embodiment the diameter
of the laryngeal aspiration tube (5) 1s smaller than the diameter of the oxygen tube (4). In a more
preferred embodiment, the diameter of the laryngeal aspiration tube (5) 1s between 20 and 70%
the diameter of the oxygen tube (4); in an even more preferred embodiment, the diameter of the
laryngeal aspiration tube (5) 1s between 40 and 65% the diameter of the oxygen tube (4) and 1n a
yet more preferred embodiment, the diameter of the laryngeal aspiration tube (5) 1s about 60%
the diameter of the oxygen tube (5). In a very convenient embodiment, the inner diameter of the
laryngeal aspiration tube (5) 1s 5 mm and the inner diameter of the oxygen tube (4) 1s 8.5 mm. In
this way, through the use of a standard oxygen supply like a ventury flow system, with an
oxygen flow of about 10 litres/minute we easily achieve or create a residual oxygen positive
pressure in the internal airways of the patient of around 5 cm of water, which 1s an opttmum
value for operation under the conditions of continuous positive oxygen pressure. However, the

same or different oxygen flow can likewise be achieved by other means, e.g. by an adequate
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regulation of the oxygen flow in the oxygen supply device, in combination with oxygen and
laryngeal aspiration tubes of the same or different diameters 1n different combinations.

Also 1n preferred embodiments, the laryngeal mask additionally may comprise any of the
following additional tubes in any combination:

- A gastric aspiration tube (6) that, contrary to the oxygen tube (4) and the laryngeal

aspiration tube (5), does not connect to the cavity of the dome but 1t connects directly to
the laryngeal tube orifice (3a) located at the distal portion of the laryngeal ring (3),
usually passing through or below the cavity of the dome, to extract the excess air or
oxygen accumulated in the patient’s stomach by the administration of a continuous
oxygen positive pressure and extract secretions accumulated, which could lead to gastric
bloating and vomiting and aspiration pneumonia therein; and

- A tube (7) that also connects to the cavity (2a) of the dome (2) and 1s connected to a

pressure-measuring device for measuring the pressure existing inside the dome of our
laryngeal mask.

In one advantageous embodiment, the device according to the invention 1s provided with the
oxygen tube (4) and the laryngeal aspiration tube (5), plus the other two aforesaid additional
tubes. However, the invention 1s not limited to the existence of the four tubes necessarily, and it
1s possible to have at least the oxygen tube (4) and the laryngeal aspiration tube (5) plus any
combination of any other tubes depending on the needs of the patient and/or of the doctor who 1s
carrying out the operation.

In another preferred embodiment, the tube or tubes present in the device are joined by an
additional piece which surrounds them and keeps them joined, this piece may be additionally
rigid and also have the function of preventing the patient from biting the tubes making them
collapse and close.

Each one of these tubes can be provided with respective caps or plugs that allows the tubes to
be close or open 1n a variable degree which allow our laryngeal mask to be used in any of the
two ventilation modes (as a standard laryngeal mask or as a continuous oxygen positive pressure
laryngeal mask) and, by closing or opening or plugging or unplugging the caps on the tubes, or
by joining them to other devices. To that end, the caps or plugs can have a variable opening. A
cap having a variable opening 1s particularly useful for the laryngeal aspiration tube (5) because,
1in this way, the positive oxygen pressure kept residual inside the laryngeal mask dome or the
patient’s internal airways can be easily regulated, without the need to adjust the oxygen flow
from the oxygen supply device. That, by the way, can also be adjusted to increase or decrease the

positive oxygen pressure kept residual inside the laryngeal mask dome or the patient’s internal
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Brief description of the device

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

shows a lateral view of the device (1), including the dome (2), the laryngeal ring
(3) and the tubes (4) existing 1n this embodiment of the invention.

shows an elevation view of the laryngeal ring (3) and the tubes existing in this
embodiment of the invention, which 1n this case are all those mentioned above,
1.e.. the oxygen tube (4) for allowing oxygen or gases to enter or leave the
patient’s internal airways; the laryngeal aspiration tube (5) for allowing air and/or
secretions to leave the patient’s internal airways; the gastric aspiration tube (6),
and the pressure-measuring tube (7).

shows an embodiment which comprises the additional piece (8) which surrounds
the tubes and keeps them joined together, this piece additionally having the
function of preventing the patient from biting the tubes and making them collapse.
shows a view 1n perspective of the laryngeal ring and the tubes mentioned above
existing 1n this embodiment of the invention.

shows an embodiment comprising the elbow piece (9) having three openings, one
for the entrance of the continuous gas or oxygen tlow supply (9a), other (9b) for
the introduction of an extra accessory like a fiberscope, a bogie, a suction catheter
or an echocardiograph, and another (9¢) for the connection to the oxygen tube (4)

of our laryngeal mask

Thus, the mask can be used 1n two ventilation modes. In either mode, the dome and the

laryngeal ring are firstly introduced into the larynx of the patient. Once introduced, the laryngeal

ring 1s inflated if required 1n order to seal the patient’s larynx. Then, either of the following two

operation modes are applied, depending on the ventilation mode chosen by the doctor or

practitioner:

In the standard or conventional ventilation mode, 1n which the device 1s used as a
conventional laryngeal mask, the oxygen tube (4) will be open and connected to
an external oxygen supply device such as an artificial respiratory machine or a
ventilation bag. When i1n operation, through this tube the air or oxygen 1s
alternatively forced into the internal airways of the patient, and also the breathed
air 1s expelled out from the internal airways of the patient, thus making the
function of a standard laryngeal mask working i1n standard or conventional

ventilation mode. The laryngeal aspiration tube (5) will be plugged or closed 1n



10

15

20

235

30

CA 02938917 2016-08-05

WO 2015/128207 PCT/EP2015/033078
6

order to avoild interferences with the oxygen tube (4). The gastric aspiration tube
(6) will be preferably open to facilitate aspiration of the gastric content and
plugged to an aspiration device, and the pressure measuring tube (7) will be

preferably plugged to a pressure measuring device.

In the ventilation mode that supplies continuous oxygen positive pressure to the
patient: in this ventilation mode the oxygen tube (4) will be open and connected
to an external air and oxygen supply so that a supply of continuous or variable
flow can be administered into the internal airways of the patient, and the laryngeal
aspiration tube (5) will be open to a variable degree to allow the exhaled air leave
outside the airways. The gastric aspiration tube (6) will be preferably open to
allow the exit of the gas or gastric content in the patient’s stomach and plugged to
an aspiration device, and the pressure measuring tube (7) will be preferably
connected to a pressure measuring gauge. In an example, such oxygen supply can
be a continuous or variable flow of air or oxygen through a ventury device tap. In
this way, a continuous positive pressure 1s kept residual in the internal airways of
the patient. In this ventilation mode we can use an optional elbow piece (9) that
has three openings, one for the entrance of the continuous gas or oxygen flow
supply (9a), another (9b) for the introduction of an extra accessory like a
fiberscope, a bogie, a suction catheter or an echocardiograph, and another opening
(9¢) for the connection to the oxygen tube (4) of our laryngeal mask. In this way,
those extra accessories can be successfully operated according to their respective
purpose while a supply of oxygen 1s continuously provided to the internal airways

of the patient.

The mask of the invention can be used advantageously, for example:

In patients with traumas, injuries, facial burns in which facial masks or the prongs used to

administer continuous positive pressure placed on the patient’s face 1s contraindicated;

In patients with a beard or moustache, without teeth, macrologisa, an anatomical anomaly,
goitre, and others, wherein facial masks or prongs used to administer continuous positive
pressure placed on the patient’s face are contraindicated because the mask does not seal

properly and there are oxygen leaks on the face.
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- In patients where 1t 1s dangerous that the continuous oxygen positive pressure supply
administered with a mask face inflates the stomach of the patient, creating stomach

dilatation, expansion, pain and risk of vomiting where we can develop a bronchoaspiration

and a pneumonia with high mortality.

It 1s also useful when the positive pressure facial mask does not manage to recover the
patient’s normal level of oxygen saturation and there 1s a desire not to intubate, as well as when
the patient 1s intolerant to the positive pressure facial mask and when 1t 1s not desirable to
intubate the patient with sedation and relaxation drugs.

Also, the mask of the invention tfavours bronchodilation and reduces the resistance of the
airway, re-expands atelectasis and allows the inspiration muscles to rest.

And 1t 1s useful when we want to keep a residual positive oxygen pressure on the dome of
our laryngeal mask and on the patient airway when we want the patient to be asleep with

spontaneous breathing and keep the airway retlexes.
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CLAIMS

. A device (1) for the ventilation of a human being or animal which comprises:

- a dome (2) having a cavity (2a), which dome (2) 1s attached to a laryngeal ring (3)
for sealing the human being or animal’s internal airways;

- at least one oxygen tube (4) that connects to the cavity (2a) of the dome (2), for
allowing oxygen or gases to enter or leave the human being or amimal’s internal
airways, and

- at least one laryngeal aspiration tube (5), different from the oxygen tube (4), that also
connects to the cavity (2a) of the dome (2), for allowing air and/or secretions to leave

the human being or animal’s internal airways.

. A device according to claim 1, wherein the diameter of the laryngeal aspiration tube (5) 1s

between 20 and 70% of the diameter of the oxygen tube (4).

. A device according to claims 1 or 2, wherein the diameter of the diameter of the laryngeal

aspiration tube (5) 1s between 40 and 65% of the diameter of the oxygen tube (4).

. A device according to any one of claims 1-3, wherein the diameter of the laryngeal

aspiration tube (5) 1s about 60% of the diameter of the oxygen tube (4).

. A device according to claim 1, wherein the diameter of the laryngeal aspiration tube (5) 1s

the same as the diameter of the oxygen tube (4).

. A device according to any one of previous claims, which further comprises a gastric

aspiration tube (6) that connects with the laryngeal tube orifice (3a) located at the distal
portion of the laryngeal ring (3), for extracting excess air and/or secretions accumulated

1n the human being or animal’s stomach.

. A device according to any one of previous claims, which further comprises an additional

tube (7) that connects to the cavity (2a) of the dome (2) and 1s connected on the opposite

end to a pressure-measuring device, for measuring the pressure existing inside the dome.
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11.

12.

13.

14.

9

A device according to any of the preceding claims which further comprises a protective
piece (8) which surrounds the tube or tubes (4, 5, 6, 7) for protecting them from
collapsing or biting and keeping them joined together.

A device according to any of the preceding claims, wherein the laryngeal ring 1s

inflatable.

A device according to any of the preceding claams wherein the laryngeal ring 1s not

inflatable.

A device according to any of the preceding claims which further comprises at least one
cap or plug for the gradual or complete opening or complete closing of at least one of the

tubes (4, 5, 6, 7) in any combination.

A device according to claim 11 wherein the cap or plug 1s a variable aperture plug and 1s

adapted to close the laryngeal aspiration tube (5).

A device according to any previous claim further comprising an elbow piece (9) having
three openings, wherein one of the openings (9a) 1s for the supply of oxygen, another
opening (9b) 1s to allow the introduction of an extra accessory, and another opening (9c¢)

to connect to the oxygen tube (4).

A device according to claim 13, wherein the extra accessory 1s selected from the group

consisting of a fiberscope, a suction catheter, an echocardiograph and a bogie.
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