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Endoscopy Device

The present invention relates tc-an endoscopy device, and more particularly to

an endoscopy device that also provides an airway.

Certain surgical and diagnostic endoscopy procedures require the irisertion of

instruments or viewing devices into the upper gastrointestinal tract of a.

patient. For example, in endoscopy an endoescope is passed directly through

the mouth of the patient, into the oesophagus and down to the stomach and

duodenum. The endoscope includes at its tip a.light and a visualisation device

such as a camera and can include.a working channel down which the operator

can pass other instruments. In an endoscopy the patient is-usually given some
form of local anesthetic, and in some cases also a sedative. A mouth guard is
placed between the patient’s teeth and the endoscope is passed through it, at
which point the patient is required to swallow the leading or distal end of the
efidoscope. Once the patient.has swallowed the distal end, the operator must
then push the endoscope by manual force down through the oesophagus info

the stomach and duodenum.

A number of problems can be experienced with procedures such as endoscopy
that require insertion of instruments or viewing devices blind and under
manual force into a patient’s oesophagus. Firstly, the use of local anaesthetics

and sedatives is undesirable.in some patients and may cause cardio respiratory
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complications, including small variations in a patient’s vital signs to
arrhythmias, respiratory arrest, myocardial infarction, shock and possibly
even death (page 7, Complications of Upper Gastrointestinal Endoscopy,

Riley and Alderson, BSG Guidelines in Gastroenterology, Novembei
In addition, upper gastrointestinal endoscopy may cause pr_o‘ble_m_s such as
infection, perforation. or in some cases, bleeding. Specifically, perforation
may take place in the pharynx or oejsophagus of a patient, often at sites of
pathology or as a result of blind insertion of an endoscope (pages 7 and 8,
Complications of Upper Gastrointéstinal Endoscopy, Riley arid Alderson,
BSG Guidelines in Gastroenterology, November 2006). Furthermore, it is
known that therapeutic upper gastrointestinal endoscopy often takes a longer
amount of time than diagnostic endoscopy. In addition, in many cases the use
of such a technique may be more uncomfortable for the patient concerned and
may require a greater level of inttavenous sedation, which combined with
intravenous, analgesia, may cause cardio respiratory complications (page 8,
Complications of Upper Gastrointestinal Endoscopy, Riley and Alderson,

BSG Guidelines in Gastroenterology, November 2006).

In addition, following uppér gastroinitestinal endoscopy, patients may
experience some minor discomfort to the throat and abdomen. Although
these complaints are generally considered to be minor, one prospective study
has found that approximately 2% of patients went on to seek medical advice,

with some patients being hospitalised (page 7, Complications of Upper
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Gastrointestinal Endoscopy, Riley and Alderson, BSG Guidelines in

Gastroenterology, November 2006).

-At present, an endoscope is usually inserted into the oesophagus of a patient

on its own, i.e. in the absence of a guide device. This typically causes

problems during general anaesthesia-as it may interfere with and obstruct the

breathing of the patient, due ta the fact that little-or no air supply is provided.
Therefore, in such situations, ‘it is _i’m_pjor_tan't to catry ouf the investigative
ptocedure quickly, minimising the amount of time in which the-endoscope is
inserted. This may result in less information being -obtained during the
investigative procedure, may be dangerous to the patient and may result in

increased costs being incurred. )

It is known to use a guide tute to provide a path for travel of an endoscope
ifito a body cavity. EP 23684&1 and EP 2368483 relate o a guide device for

guiding the entry of an endoscope into a body cavity of a patient.

Artificial airway devices such as the laryngeal mask. airway device are well
known devices useful for establishing ai-rwaYs in unconscious patients. In its
miost basic form a laryngeal mask airway device consists of an airway tube
and a mask carried at one end of the airway tube, the mask having a
peripheral formation often known as a “cuff’ which is capable-of conforming

to-and.of fitting within, the actual and potential space’behind the larynx of the
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patient so as to form a seal around the laryngeal inlet. The cuff can be
iniflatable, and in most variants it surrounds a hollow intérior space or lumen
of the mask; the at least one airway tube opening into the lumen, U.S. Patent
No. 4,509,514 is one of the many publications that describe laryngeal mask
airway devices such as this. It is relatively easy to insert a laryngeal mask
airway device into a patient and thereby establish an airway. Also, the
laryngeal mask aiiway device is a "forgiving" device in that even if it is
inserted improperly, it still tends to establish an airway. Accordingly, the
laryngeal mask airway device is often thought of as & "lifé savitig" device.
Also, the laryngeal mask airway device may be inserted with only relatively
minor manipulation.of the patient's head, neck and jaw. Further, the laryngeal
mask airway device provides ventilation of the patient's lurgs without
requiring contact with the sensitive inner lining of the trachea and the size of
the airway established is typically sigrificantly larger than the size of the
airway established with an endotracheal tube. Also, the laryngeal mask
airway device does not interfere with coughing to the same extent as
endotracheal tubes. Largely due to these advantages, the. latyngeal mask

airway device has enjoyed increasing popularity in recent years,

Applicant’s own WO 2013/079902 Al, incorporated herein by reference,
describes an endoscopy device for facilitating the use of an endoscope that
combines features of both a guide and an airway into a design that

successfully reconciles the opposing design requirements ‘of each type of
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device. It is an objéct of the present invention to provide a yet further

improved device,

According to a first aspect of the invention there is provided an endoscopy
devicefor facilitating the use of an endoscope, comprising at least one airway
tube’ and ‘2 mask-carried at one end of the at least one aitway tube, the mask
having a distal end and a proximal end and a peripheral formation capable of
conforming to, and.of fitting within, the actual and potential $pace behind the
larynx -of the patient so as to form a seal around the circumfetence of the

laryngeal. inlet, the peripheral formation surrounding a hollow interior space

- or luimen of the mask and the at least one airway tube opening into the lumen

of the mask; the peripheral formation establishing separation between a
larynigeal chamber side and 4 pharyngeal side, the device further comprising a
conduit adapted for passage of an endoscope into the oesophagus of a. patient
when.the mask is in place, the conduit including a distal end for cooperation
with the oesophageal sphincter of the patient, the conduit having a laryngeal
side, a pharyngeal side, and with respect thereto, a right side and a left side,
and an outlet wherein at the outlet the width between the left side and the right

side is smaller than the width of the conduit.

The provision of an endoscopy device in accordance with the present
invention has the combined benefits of establishing an airway within a patient

and protecting the airway.from regurgitation or vomiting that might be.caused
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by endoscopy by providing a clese cooperation between the oesophageal
sphincter of the patient and the distal end of the conduit. Thus, the device of
the present invention advantageously assists in the safe and accurate insertion
of an endoscope within the oesophagus of a patient, whilst at the same time

establishing an airway within the patient.

It is preferred that the endoscopy device is configured such that at the outlet,

the pharyngeal side is terminated proximally of the laryngeal side.

It is further preferred that the endos_eqp‘y device is configured such that at the
outlet, the width of the conduit wall is rediiced. Preferably, the width

reduction is at the left and the right side of the outlet.

It is preferred that the distal end of ‘the conduit is provided at an angle of

about 30 degrees, relative to the longitudinal axis of the conduit.

According to a second aspéct of the invention there is provided an endoscopy
device for facilitating the use of an endoscope, comprising at least one-airway
tube having a proximal end and a distal end and a mask carried at the distal
end of the at least one airway tube, the mask having a distal end and a
proximal end and a.periphéral formation capable of conforming to, and of
fitting within, the actial and potential space behind the larynx of the patienit

so as to form a seal around :he circumference of the laryngeal inlet, the
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peripheral formation surrounding a hollow interior space or lumen of the

mask and the at least one airway tube opening into the lumen of the mask, the

peripheral formation establishing separation between a laryngeal chamber

region and a pharyngeal region, the device further comprising a conduit

adapted for passage of an endoscope into the oesophagus of a patient when

the mask is in place, characterised in that the airway tube comprises a

connector at its proximal end, the connector including one or miore strap
mount comprising a mount bar around which a strap can be removably fixed

for securing the device to a patient.

It is preferred that the device further includes -a bite block and that the

connector is adapted to conmect ditectly to the bite block such that in

combination the connector and bite block provide a stable and relatively rigid

attachment point for the strap.mount.

It is preferred that the connector and bite block are connectable by a push-fit,

and- in particular that the bite: block -and. connector include correspondingly

shaped and mutually co operable male-and female pats.

Preferably, the conduit has a large bore diameter, Typically, the conduit has a

diameter of between about 5 and 25 mm; more typically between about 10

and 20 mm and ‘most typically about 15 mm, depending on the size of the

endoscopy device. Advantageously, the diaméter of the conduit allows the
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passage of an endoscope through the conduit. Thus; the conduit forms an.

“operating channel” through which a surgeon can view the upper
gastrointestinal tract of a patient. In.addition; the diameter of the conduit may
be varied depending on the anatomy of a patient. Preférably, the radial wall

thickness of the conduit is between about 1 to 2 mim.

1t is preferred that the endoscopy device includes two strap mounts,

Pr‘eferab’ly, the or each mount bar is disposed between two-arms which extend

out from the connector in a direction generally normal to the longitudinal axis
of the proximal end of the conduit and airway tube, such that a- mount baris
disposed on either side of the proximal end of the device. Preferably, the
arms are ¢urved and extend distally, to conform to the-anatomy of a patient’s

head.

It is preferred that the conduit includes an internal sleeve at its proximal end:

Prefcljaﬂbly; the sleeve isintegrelly formed with the connector.

Typically, the endoscopy device in accordance with the present invention is

inserted into the upper oesophageal sphincter of a patient. Dueto thie narrow

dimmensions of this region of the anatomy, careful. insertion of the device is

required. Typically, the endoscopy device in accordance with- the present.
invention is inserted into the upper oesophageal sphincter by means of the tip

of the cuff, which provides guided insertion of the device: Furthermore, the
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distal flexibility of the tip of the device may assist in tracking the posterior
curvature of the throat of a patient upon insertion of the device and reduces.

trauma to the throat of the patient.

The use of an endoscopy device in accordance with the present invention in
combination with an endoscope is. safer than use of the endoscope alone and
advantageously allows the endoscope to be inserted within the oesophagus of

a.patient for a longer'period of time.

Typically, the peripheral formation may be inflatable. Preferably, the
peripheral formation is an inflatable cuff. The cuff is typically capable of
conforming -to and fitting within the actual and potential space: behind the
larynix of the patient s as to form a seal.around the laryngeal'inlét. Typically,

the cuff extends from a proximal end to a distal end.

According to a third aspect there is provided a method of inserting an
instrument or viewing device into the upper gastrointestinal tract of a patient
comprising use of an endoscopy device accordirig to the first or second aspect:

Preferably, the-device may be adapted for single use.

The invention will further be described by way of example and with reference

to the following drawings, in which,
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Figuré 1 is a perspectivé view.of a device according to the present invention

from the laryngeal side;
Figure 2 is.a part view of the left side-of the-device of Figure 1;
Figure 3 is an end view of the part of the device of Figure 1;

Figure 4 is an isomietric view of a part of a device in accordance with an

aspect of the invention; and

Figure 5 is a side view of the device in accordance with the present invention.

Referring now to the drawings, there is illustrated a device 1 for facilitatirig
the use of a gastroscope, comprising .at least one airway tube 2 and a‘'mask 3

carried at one end of the at least one airway tube, the mask 3 having a distal

end 4 ad a proximal end 5 and ‘a peripheral formation 6 capable of -

conforming to,and of fitting within, the actual and potential space behind the
larynx of the patient. so as to form a seal around the circuiference of the
laryngeal inlet, the peripheral formation 6 surrounding a hollow interiot ‘space
or lumen 7 of the mask 3 and the-at least one airway tube 2 opening into the
lumién 7 of the mask; the peripheral formation 6 establishing separation
between a laryngeal chamber side 3a and a pharyngeal side 3b the device

further comprising a-conduit 8 adapted for passage of a gastroscope into the
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oesophagus of a patient when the mask 3 is in place, the conduit 8 including a
distal end for cooperation with the oesophageal sphincter of the patient, the

conduit having a laryngeal side 8d, a pharyngeal side 8¢, and with respect

thereto, a right side 8e and a left side 8f,.and an outlet wherein at the outlet.the

‘width between the left side and the right side is smaller than the width of the

conduit.

In terms of the overall appearance, the-device 1 in accordance with the present

invention i$ somewhat similar to prior art laryngeal mask airway devices, in

that it consists of the basic parts which. make up most, if not all, such devices,

1,e. an airway tube 2 and a mask portion 3. With reference to the Figures, the

device 1 has a proximal end 1a (the énd nearest the-user when the device is in

use), a distal end 1b (the end farthest from the user when the device is in use),

a dorsal or pharyngeal side, a ventral or laryngeal side, and right and leéft

sides.

The airway tube 2, exténds from a proximal end 24 to 4 distal end 2b, and the

distal end 2b. opens into the interior of the hollow mask portion 3. The-airway

tube 2 may be resiliently deformable-or relatively rigid, to enable it to assist-in
insertion of the device 1 into a patient, acting as. a handle and a guide. The
airway tube 2 may be made of any material that is currently used for such
purposes as will be apparent to one of skill in the art, for example, silicone

rubber or plastics materials. It may be straiglit and flexible or moulded.into an
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appropriately anatomically-curved shape. As shown in Figure 5, an angle of
about 120° is suitable and has been found to minimise any-distortion of the
conduit 8 when the device 1 is in position and allew a maximised conduit

intermal diameter.

Referring to Figure 1, the mask portion 3 includes a body part often referred
to as-a backplate 9 and a periphieral formation which may take the form of an
inflatable cuff'6; the inflatable cuff 6: extending: from a proximal end 6a to a
distal end 6b. The inflatable cuff 6 may be provided with an inflation line 14,
The inflatable cuff 6 is advantageously capable of conforming to and fitting
within the space behind the larvnx to form a seal around the circumference of
the laryngeal inlet without the device 1 penetrating into the interior of the

larynx. Different sizes of mask are needed for different sizes of patient.

The cuff 6: may comprise silicone or blow moulded PVC and may take the
form of'a generally elliptical inflatable ring. The cuff 6 is typically integrally

formed in-oné-piece.

It:is preferred that the backplate 9 comprises a dorsal or pharyngeal sidé and a
ventral or laryngeal side. It is preferred that the dorsal surface of the airway
tube 2 -corresponds in curvafure to the curvature across the width of the
backplate 9. The backplate 9 is typically formed by moulding from a Shore

50A. Vythene PVC + PU. This material is typically substantially-softer and


barkha.kdw
Rectangle

barkha.kdw
Rectangle


10

15

20

13

more deformable than the material of airway tube 2. The backplate 9 typically
comprises a generally oval moulding when viewed from the dorsal ot ventral

directions.

In contrast to prior art laryngeal mask airway devices, the device 1 according
t6 the invention.includes a conduit 8, which conduit 8 is. provided to fagilitate.
insertion of .a- gastrescope, such as a fibrescope or an endoscope; into the

oesophagus of a patient when the mask 3 is in place.

The conduit 8 preferably has a relatively large bore diameter. Typically, the
conduit has a-diameter of between 5 and 25 mm, more typically betwéen 10
and 20 mm and most typically about 15 mm. Such a diameter may be
provided to allow the passage of a gastroscope such as. an endoscopé or
fibrescope through the conduit 8. However, the diameter of the:conduit 8 may

be varied depending on the anatomy of'a. patient.

The conduit. 8 extends longitudinally along the dorsal surface of the mask
portion 3 of the device and contacts the distal end 6b of the cuff 6. Preferably;
the conduit 8 is'moulded integrally with the backplate 9. The: distal end 8b of

the conduit 8 extends beyond the distal extent of the backplate 9, traverses the

distal end of the cuff 6 and terminates co-terminus with the distal énd 6b -of
the cuff 6 (Figure 1). Referring now to Figure 2, it can be seen that'the distal

end 8b of the: conduit 8 is not cut square to, or in other words perpendicular
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to, its longitudinal axis, but is actually provided at an angle a to thé

longitudinal axis. Preferably, the angle a is about 30 degrees to the

longitudinal axis of the-conduit 8. The effect of this is that the pharyngeal side.

S T e
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and sealing of the device 1 within the oesophagus of a patient. Preferably, the

distal end 8b of the conduit 8 doés not extend significantly beyond the distal

end of the cuff 6-(i.e. at the tip of the cuff), such that it does not interfere with
the guiding means provided by the tip of the cuff 6 during inséition of the

device.1.

- Referring particularly to Figures 2, 3 and S it can be seen that the distal end 8b

of the conduit 8 is further adapted to aid atraumatic insertion into the upper

oesaphageal sphincter and also to éngage effectively with the anatomy of the

patient at that point when inserted. From Figures 2 and 3 it can be s¢en that

the conduit 8 has a dorsal or pharyngeal side 8c, a ventral or laryngeal side 8d,

and right and left sides 8¢, 8f when viewed from its end as shown in Figure 3.
From Figure 3 it can be seen that the width of the distal end 8b of the:conduit

8, from left to right as viewed, is reduced. relative to the width of‘the majority

of the length of the conduit. 8, at for example 'A'A’. The effect of this:is to

produce an outlet that more effectively fits into the upper oesophageal
sphincter of a patient and also more effectively guides an endoscope into the
oesophageal :sphincter of the patient. At the same time it can be seen from

Figure 2 that the'reduction:in width is achieved at least in part by rémoving
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material from the outer surface of the conduit 8 wall at points adjacent the

outlet on the right and left side, resulting in the provision of parts 108 which

are relatively thinner than the rest of the conduit wall. Parts 108 allow the

distal end 8b of conduit 8 to be flattened relatively easily in the dorsal to
ventral direction which has the: effect of making the device easier to insért
whilst providing a smooth trangiﬁpnf-pqrt;i'on at these points and which can be
extended to a lesser degree arouiid the énfire circumference of the outlet.. This
ensures that there are no sharp e‘d_ges;‘to cause trauma to the anatomy -on
insertion and provides sealing: surfaces that seal with the anatomy when the

device 1 is in position,

Throughout most of its length, the conduit 8 may conveniently be-moulded or
extruded from a flexible or elastomeric. material such as silicone or other
plastic or rubber, preferably of a durometer hardness in the range 60 to 70
Shore. For use in adult humans, the inner diameter (i.d.) of the conduit 8 may

be about 15 mm, and the radial wall thickness may be about 1 to 2 mm.

Figures 1 shows a device in accordance with orie embodiment of the present
invention, wherein a connector 12 is provided at the proximal end 2a of the
airway tube 2. In this embodirment, the connector 12 allows for corinection of
the airway tube 2 to a gas supply. The connector 12 is formed from a
relatively rigid plastics material (when compared with the airway tube 2J, to

enable ease of connection of air lines and suction. Referring now to Figures 1
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and 4 there is illustrated an endoscopy device for facilitating the use of an

endoscope, comprising at least one airway tube having a proximal end and a

distal end and a mask carried at the distal end of the at least one airway tube,
the mask having a distal end and a proxirﬁal end and a peripheral formation

capable of conforming to, .and of fitting within, the actual and potential space:

behind the larynx of the patient so as to form a seal around the circumference
of the laryngeal inlet, the peripheral formation surrounding a hollow interior

space or lumen of the mask and the at least one airway tube:-opening into the

lumen of the mask, the peripheral formation establishing separation betweeni a
laryngeal chamber region and a vphar;yng_ejal region, the device further
comprising a conduit adapted for pés,sage of an endoscope into the
oesophagus of a. patient when the mask. is in place, characterised in that the
airway tube comprises a connector 12 at its proximial ¢nd, the connector
including one or more strap mount 12a comprising a mount bar 12b around
which a strap (not shown) can be removably fixed for securing the deviceto a

patient.

From Figure 4 it can be seen that the illustrated device 1 includes two strap
mounts 12a, but it is envisaged that a single strap mount could be provided,
depending from a point on ¢ither the dorsal or. ventral side of the connector
12. In either case, each strap mount 12a includes a mount bar 12b held in
position by two arms 12¢ which extend out from the corinector-in a difection

generally normal to the longitudinal axis of the proximal end of the conduit
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and airway tube such that a mcunt bar 12b is positioned on either side of the
proximal end of the device. A strap can thus be attached to the mount bars
and placed around the patient's head to keep the device 1 in position. In a
vériation, the arms 12¢ can be curved in the direction of the mask portion of
the device 1 so that each strap mount mirics to some degree the curvature of
the patient's anatomy, which gives a moré secure and comfortable fixation.
As can be seen from Figure 4, the connector 12 includes a plate 13 from
which arms 12¢ extend; a first through bore 17 with sleeve 18 and a second
through bore 19 with sleeve 20. Sleeve 18 fits into the distal l-cnd-_'ofi,condui‘t 8
by an interference fit to assist in keeping the conrector in place: Sleeve 20
also passes 4 short distance into the airway tube bore for the same purpose,
but also extends -out therefrom for connection of a gas supply. Sleeve 20 is
angled away form sleevé 18 so0 as not to interfere with insertion of an

endoscope.

In this embodiment, the:distal ends of conduit 8 and airway fube 2 are housed

within an integrally formed bite block 21, which forms a rélatively rigid

structure onto-which the connector 12 is fitted. This arrangement ensures that
unwanted flexing of the conduit and airway tube is avoided on insertion-of an

ex;descope, and provides a stable base for strap mounts 12a.

As shown in Figure 1, the device 1 also preferably includes an inflation

line 14 for selectively inflating and deflating the inflatable cuff'6, which
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inflation line 14 extends from a distal end 14b that is coupled to the proximal.
end 6a of cuff 6 to 4 proximal end 14a that is located outside of the patient
when the device 1 1s in use. A check valve 16 is typically located within the

flexible tube 14.

In use, the device 1 is inserted through a patient's mouth and down through

the throat past the epiglottis until the mask 3 comes to rest with the distal end

of the cuff 6b in the base of the throat, lying against the upper end of the

normally closed oesophagus (which the mask 3 cannot easily enter'because of

its dimensions). The cuff'6. is then inflated to seal around the inlet: to the

larynx.

After insertion of the device, a gastroscope such as a fibrescope ‘or an
endoscope mady be inserted through the conduit 8. Thus, an airway is
established within a patient bym‘qans of the airway tube 2 and a gastroscope:

may simultaneously be insérted through the conduit 8.

‘Thus, it has been demonstrated that the present. invention provides a device:

that enables the safé and -accurate insertion of an endoscope into the

oesophagus of a patient; whilst at the same time establishing an airway and.

protecting the: airway from' vomiting or regurgitation that .may occur upon

‘insertion of an endoscope.
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CLAIMS

1.

An endoscopy device for facilitating the use of an endoscope, comprising at
least one airway tube having a proximal end and a distal end and a mask carried
at the distal end of the at least one airway tube, the mask having a distal end and
a proximal end and a peripheral formation capable of conforming to, and of
fitting within, the actual and potential space behind the larynx of a patient so as
to form a seal around the circumference of the laryngeal inlet, the peripheral
formation surrounding a hollow interior space or lumen of the mask and the at
least one airway tube opening into the lumen of the mask, the peripheral
formation establishing separation between a laryngeal chamber region and a
pharyngeal region, the device further comprising a conduit adapted for passage
of an endoscope into the oesophagus of a patient when the mask is in place,
characterised in that the airway tube comprises a connector at its proximal end,
the connector including one or more strap mount comprising a mount bar to

which a strap can be removably fixed for securing the device to a patient.

An endoscopy device according to claim 1, including two strap mounts.

An endoscopy device according to claim 2, wherein the or each mount bar is
disposed between two arms which extend out from the connector in a direction
generally normal to the longitudinal axis of the proximal end of the conduit and
airway tube, such that a mount bar is disposed on either side of the proximal

end of the device.
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An endoscopy device according to claim 3, wherein the arms are curved and

extend distally, to conform to the anatomy of a patient’s head.

An endoscopy device according to any of claims 3 to 4, wherein the conduit

includes an internal sleeve at its proximal end.

An endoscopy device according to claim 5, wherein the sleeve is integrally

formed with the connector.

. An endoscopy device according to any one of claims 1 to 6, the conduit
including a distal end for cooperation with the oesophageal sphincter of the
patient, the conduit having a laryngeal side, a pharyngeal side, and with respect
thereto, a right side and a left side, and an outlet wherein at the outlet the width

between the left side and the right side is smaller than the width of the conduit.



