
I  LARYNGEAL MASK AIRWAY DEVICE WITH POSITION
CONTROLLING TAB The present invention relates to a
laryngeal mask airway device. More  5 specifically,
the present invention relates to a laryngeal mask
airway device  having a tab disposed near the device's
proximal end for facilitating position  control of the
device. The laryngeal mask airway device is a well
known device that is  useful for establishing airways
in unconscious patients. One popular  10. laryngeal
mask airway device has been marketed commercially for
many years as the "Classic" by the Laryngeal Mask
Company of Cyprus. Such  devices are described for
example in U.S. Patent No. 4,509,514. The Classic  is
a reusable device and is guaranteed to survive at
least forty sterilizations,  and in practice these
devices may generally be sterilized (and reused) more
15 than forty times before becoming too worn for
reuse. In recent years,  attempts have been made to
develop reduced cost, disposable, laryngeal mask
airway devices. Figures 1A, 1B, and IC show various
views of a prior art disposable  laryngeal mask airway
device 100 when the cuff is inflated. Figure 2 shows a
20 partially sectional side view of device 100 when
inserted into a patient. Referring to Figure IA,
device 100 includes an airway tube 110 and a mask
portion 130. Mask portion 130 includes a flat plate
132 and an inflatable cuff  134. Mask portion 130
extends from a proximal end 136 to a distal end 138.
Mask portion 130 is attached to a distal portion 112
of airway tube 110. 25 Device 100 also includes an
inflation line 190 (shown in Figure 1B) and a  check
valve 192 for selectively inflating and deflating cuff
134. In operation, cuff 134 is deflated, and the mask
portion is then inserted  through the patient's mouth
into the patient's pharynx. The device is  preferably
positioned so that distal end 138 of mask portion 130
rests against 30 the patient's normally closed
esophagus and so that the open end 140 (shown  in
Figure 1C) of mask portion 130 is aligned with the
entryway of the  



patient's trachea (i.e., the patient's glottic
opening). After the mask portion is 2  so positioned,
the cuff is inflated and forms a seal around the
patient's glottic  opening 212 and thus establishes a
sealed airway extending from a proximal  end 114 of
airway tube 110 to the patient's trachea. For
convenience of exposition, the term "fully inserted
configuration"  5 shall be used herein to refer to a
laryngeal mask airway device that has been  inserted
into a patient and has the following characteristics:
(1) the distal end  of the mask portion is pressed
against the patient's normally closed  esophageal
sphincter; (2) the cuff is inflated and forms a seal
around the  patient's glottic opening; and (3) the
airway tube extends from a proximal end 10 located
outside the patient's mouth to a distal portion that
is coupled to the  mask portion, the tube extending
through the patient's mouth and the patient's  natural
upper airway so that the device provides a sealed
airway extending  from the tube's proximal end to the
patient's lungs. Figure 2 shows a laryngeal mask
airway device 100 in the fully  15 inserted
configuration. As shown, the distal end of the mask
portion 130 is  pressed against the patient's
esophageal sphincter 210. Also, the open end of  the
mask portion forms a seal around the glottic opening
212 thereby enabling  the device 100 to provide fluid
communication with the trachea 214. Although prior art
disposable laryngeal mask airway devices have  20
performed well, there remains a need for providing
improved devices. In  particular, there remains a need
for providing a disposable laryngeal mask  airway
device that more reliably remains stably in the fully
inserted  configuration once the device has been
inserted into a patient. According to the invention,
there is provided a laryngeal mask airway  25 device,
comprising an inflatable cuff, the cuff defining a
central opening at  least when inflated, the cuff
being insertable through a mouth of a patient to  an
inserted location within the patient, the cuff
surrounding a glottic opening  of the patient when
inflated and at the inserted location, an airway tube
extending from a proximal end to a distal end, the
airway tube defining an 



30 internal passage, a sealed airway passage extending
from the proximal end of  the tube through the
internal passage to the glottic opening when the cuff
is 3  inflated and at the inserted location, and a tab
disposed on the airway tube  near the proximal end of
the airway tube such that the tab is disposed outside
of the mouth of the patient when the cuff is at the
inserted location. 5 The device includes a tab
disposed near the proximal end of the  airway tube.
When the device is inserted into a patient, the tab is
disposed  near the patient's upper lip. The tab is
conveniently located so that adhesive  tape may be
attached to the tab and the patient's cheeks. The tape
applies a  force that biases the device generally into
the patient and, in particular, biases 10 the distal
end of the device against the patient's esophageal
sphincter. This  allows the device to remain more
stably in the fully inserted configuration and
reduces the likelihood that regurgitated material will
be aspirated into the  patient's lungs. The device may
also include a flange in the inflatable cuff for
supporting the epiglottis and preventing the
epiglottis from blocking the  15 airway passage
provided by the device. Still other objects and
advantages of the present invention will become
readily apparent to those skilled in the art from the
following detailed  description wherein several
embodiments are shown and described, simply by  way of
illustration of the invention. 20 For a fuller
understanding of the nature and objects of the present
invention, reference should be made to the following
detailed description  taken in connection with the
accompanying drawings in which the same  reference
numerals are used to indicate the same or similar
parts wherein: Figure IA shows a side view of a prior
art disposable laryngeal mask  25 airway device when
the cuff is inflated. Figure lB shows a perspective
view of the posterior side of the prior  art device
shown in Figure IA. Figure 1C shows a perspective view
of the anterior side of the prior art  device shown in
Figure IA. 



30 Figure 2 shows a partially sectional side view of
the device shown in  Figures IA-IC when the device is
in the fully inserted configuration. 4  Figure 3A
shows a side view of a disposable laryngeal mask
airway device constructed according to the invention,
when the cuff is inflated.  Figure 3B shows a
perspective view of the posterior side of the device
shown in Figure 3A. 5 Figure 4A shows an exploded side
view of the airway tube of the  device shown in
Figures 3A and 3B. Figure 4B shows a top view of the
connector portion of the airway  tube taken in the
direction of arrow 413-43 as shown in Figure 4A.
Figures 4C and 4D show end views of the connector
portion of the  10 airway tube taken in the direction
of arrows 4C-4C and 4D-4D, respectively,  as shown in
Figure 4A. Figure 4E shows a cross sectional view of
the integral tube and  backplate portion taken along
the line 4E-4E as shown in Figure 4A. Figure 5 shows a
partially sectional side view of a disposable  15
laryngeal mask airway device constructed according to
the invention when in  the fully inserted
configuration. Figure 6 shows a partially sectional
side view of a disposable  laryngeal mask airway
device constructed according to the invention when
adhesive tape has been applied to the tab and to the
patient's cheeks to help  20 maintain the device
stably in the fully inserted configuration. Figures
7A-7G show alternative configurations of tabs
constructed  according to the invention. Figure 8A
shows a perspective view of the anterior side of the
device  shown in Figure 3A. 25 Figures 8B and 8C show
sectional views of the device taken along the  lines
8B-8B and 8C-8C, as shown in Figure 8A. Figure 8D
shows a view of the epiglottis support flange
contained  within the cuff shown in Figure 8A. 



Figure 9 shows one type of support for preventing the
epiglottis from  30 occluding the airway passage
provided by a laryngeal mask airway device.  Figure 10
shows a sectional view of the device taken from the
same 5  vantage as Figure 8C when the device is
inserted into a patient and the  patient's epiglottis
is falling into the bowl shaped space defined by the
device. Figure 11 shows a sectional view of another
laryngeal mask airway  device constructed according to
the invention. 5 Figure 12 shows a laryngeal mask
airway device that has been  partially inserted into a
patient. Figures 3A and 3B show side and perspective
views, respectively, of  an improved disposable
laryngeal mask airway device 300 constructed
according to the invention. Device 300 includes an
airway tube 310 and an 10 inflatable cuff 334. The
cuff 334 extends from a-proximal end 336 to a distal
end 338. Device 300 includes an inflation line 390,
coupled to proximal end  336 of cuff 334, and a check
valve 392 for selectively inflating and deflating
cuff 334. Device 300 also includes a tab 360, which is
integrally attached to  airway tube 310. As will be
discussed further below, tab 360 advantageously 15
facilitates maintaining device 300 stably in the fully
inserted configuration.  Figure 4A shows an exploded
side view of airway tube 310 prior to .  attachment of
cuff 334. As shown, airway tube 310 includes a
connector  portion 400 and an integral tube and
backplate portion 450. Figures 4B, 4C  and 4D show
views of connector portion 400 taken in the direction
of arrows  20 4B-4B, 4C-4C, and 4D-4D, respectively,
as shown in Figure 4A. Connector portion 400 includes
a proximal portion 410, a distal  portion 420, and a
flange 430 located between the proximal and distal
portions 410, 420. Tab 360 is formed as an integral
part of flange 430.  Proximal portion 410 is
cylindrical and is configured to couple to standard 25
medical ventilating, or anaesthetic devices. Distal
portion 420 is oblong and  is configured for
telescopic insertion into a proximal end 452 of
integral tube  and backplate portion 450. Airway tube
310 is assembled by telescopically  



inserting distal portion 420 into the proximal end 452
of integral tube and  backplate portion 450 until
flange 430 contacts proximal end 452 as shown in 30
Figure 3A. Connector portion 400 is made of a rigid
plastic or polycarbonate  material. Connector portion
400 can be made, for example, by injection 6  molding.
Connector portion 400 is preferably a single
monolithic piece that  defines proximal portion 410,
distal portion 420, flange 430, and tab 360.  Flange
430 and tab 360 are preferably rigid, and are
preferably rigidly fixed  relative to the rest of
connector portion 400. Integral tube and backplate 5
portion 450 is also made of a plastic material such as
PVC and is softer than  connector portion 400.
Integral tube and backplate portion 450 is
characterized by a durometer of about 90 on the Shore
A scale of hardness.  Integral tube and backplate
portion 450 may also be made by injection  molding and
is preferably a single monolithic piece. 10 Figure 5
shows a view of device 300 in the fully inserted
configuration. As shown, when device 300 is in the
fully inserted  configuration, tab 360 is disposed
near the patient's upper lip. More  specifically, the
structure defined by flange 430 and tab 360 extends
from the  connector portion 400 of the airway tube
past the bottom surface of the 15 patient's upper lip
towards the patient's nose, and tab 360 is generally
proximal to the patient's upper lip. As will be
discussed further below,  locating tab 360 in this
position when device 300 is inserted into a patient
advantageously facilitates maintaining device 300
stably in the fully inserted  configuration. 20 One
problem with prior art disposable laryngeal mask
airway devices  is that they sometimes do not remain
stably in the fully inserted configuration.  In
particular, in prior art devices it is difficult to
insure that the distal tip of the  device remains
pressed against the patient's normally closed
esophageal  sphincter. Tab 360 advantageously
facilitates maintaining device 300 stably 25 in the
fully inserted configuration, and, in particular, in
maintaining firm  contact between the distal end 338
of cuff 334 and the patient's normally  



closed esophageal sphincter. As shown in Figure 6,
once device 300 is inserted into a patient, a strip
of adhesive tape 500 may be attached to tab 360 and
the patient's cheeks.  30 Tape 500 preferably extends
from tab 360 generally towards the patient's ears as
shown in Figure 6. Once tape 500 is attached to tab
360 and the patient's 7  cheeks, the tape 500 applies
a force to tab 360 generally in the direction of the
arrow F shown in Figure 6. Airway tube 310 translates
this force from tab  360 to the distal end of the
device. The force applied by tape 500 acts to
generally pull device 300 into the patient and, in
particular, to simultaneously 5 bias (a) the tab
towards the patient's mouth and (b) the distal end of
the device  in the direction indicated by the arrow D
in Figure 6. Biasing the distal end of  the device in
the direction of the arrow D advantageously insures
that the  distal end 338 of cuff 334 remains generally
in firm contact with the patient's  normally closed
esophageal sphincter. Insuring that the distal end of
device 10 300 remains in firm contact with the
patient's esophageal sphincter  advantageously reduces
the likelihood of regurgitated material being
aspirated  into the patient's lungs during
anaesthesia. Figures 5 and 6 show the position of the
tab 360 with respect to the  patient's head and upper
lip when the device is inserted in a "normal" patient.
15 However, the size and shape of patient's airway
passages can vary somewhat unpredictably such that in
some patients the tab may actually contact the  upper
lip and in other patients the tab may be spaced
further away from the  upper lip than is shown in
Figures 5 and 6 when the device is in the fully
inserted configuration. Nonetheless, the tab 360 still
facilitates maintaining 20 the device 300 stably in
the fully inserted configuration when tape is attached
to the tab 360 and the patient's head as shown
generally in Figure 6. As noted above, and as shown in
Figures 4A, 4B, and 4D, the distal  portion 420 of the
connector portion 400 of the airway tube is oblong.
The  cross section of the integral tube and backplate
portion 450 is also oblong 25 rather than cylindrical.
Figure 4E shows a cross sectional view of the integral



tube and backplate portion 450 taken along the line
4E-4E as shown in Figure  4A. As shown in Figure 4E,
the integral tube and backplate portion is  generally
oblong and defines two longitudinal folds 462 that
extend along the  left and right sides of the airway
tube. The longitudinal folds 462 30 advantageously
help prevent the airway tube from collapsing, or
forming a  "kink", when the tube is bent so as to
insert the device into a patient. Also, 8  the
patient's natural airway passage is generally oblong
rather than  cylindrical, and an oblong airway tube
fits within the natural airway passage  better than a
cylindrical tube. Once an oblong airway tube has been
positioned within a patient, the anatomical structures
that define the patient's 5 natural airway passage
tend to prevent the tube from twisting, or rotating,
in  the direction generally indicated by the arrow R-R
shown in Figure 4E. In  contrast, a device with a
cylindrical airway tube rotates within the patient, in
the direction indicated by the arrow R-R, much more
easily. Although the tab 360 may be used with a
variety of laryngeal mask  10 airway devices, it is
most advantageously used with devices in which the
cross section of the airway tube is oblong (e.g., as
generally illustrated in  Figure 4E). Tape applied to
the tab 360 applies force along the length of the
device, or along a long axis of the device, as
discussed above in connection  with Figure 6 and the
oblong shape of the airway tube helps prevent the  15
device from twisting about that axis. Referring back
to Figure 3A, tab 360 extends from flange 430 at an
angle theta (0). One choice for the angle theta is
fifteen degrees. Referring to  Figure 4C, tab 360
extends from flange 430 by a height H. One choice for
the  height H of tab 360 is about fifteen millimeters.
Referring to Figure 4A, the 20 line L is parallel to
the edges of the proximal portion 410 and the distal
portion 420. Flange 430 extends from the proximal and
distal portions 410,  420 in directions substantially
perpendicular to the line L. In particular,  flange
430 extends from distal portion 420 in a direction
substantially  perpendicular to line L for a distance
D, and then angles off, by the angle 



25 theta (as shown in Figure 3A) to define tab 360.
One choice for the distance  D is five millimeters.
Another way to describe the orientation of tab 360
with respect to the  airway tube is that the tab
extends from the wall of the tube, which defines the
tube's internal airway passage, outwardly, or away
from the internal passage. 30 When the device 300 is
in the fully inserted configuration, the tab extends
from the tube wall outwardly towards the patient's
nose. More generally, if 9  an up-down direction is
defined as being along a line extending between the
patient's nose and the patient's chin, the tab 360
extends generally in the up- down direction when the
device is in the fully inserted configuration. In
addition to facilitating holding device 300 stably in
the fully  5 inserted configuration, tab 360 also
facilitates insertion of device 300 into a  patient
and also facilitates general manipulation of the
device. The proximal  end of the airway tube is
typically grasped and manipulated as a laryngeal  mask
airway device is inserted into a patient. Lubricant is
typically applied to  facilitate passing the mask
portion through the patient's natural airway. 10
However, the lubricant can also make the proximal end
of the airway tube  slippery and difficult to handle.
Tab 360, which extends outwardly from the  proximal
end of the airway tube, provides an additional surface
that may  conveniently be grasped during insertion and
manipulation of the device. Tab  360 thereby generally
facilitates insertion and manipulation of device 300.
15 As discussed above, device 300 has a single tab 360
that projects  generally along the patient's upper lip
when the device is in the fully inserted
configuration. One reason this configuration is
convenient is that the patient's  upper lip and cheeks
are generally immobile with respect to the rest of the
patient's head. In contrast, the patient's lower lip
and jaw are easily moved 20 with respect to the head
and accordingly provide a less stable platform for
anchoring the device 300. However, although a single
tab projecting along  the upper lip is a convenient
configuration, it will be appreciated that other
configurations of tabs may be used. For example,
devices constructed  



according to the invention can instead include a tab
that projects downward 25 along the lower patient's
lower lip, or in some other direction. Alternatively,
devices constructed according to the invention can
include two tabs, one  projecting along the upper lip
and another projecting along the lower lip,  when the
device is in the fully inserted configuration, and
adhesive tape may  be fixed to either or both of the
tabs and to the patient's cheeks or to other  30 parts
of the face. Also, provision of tabs, such as tab 360,
have been discussed in the 10  context of disposable
laryngeal mask airway devices. It will be appreciated
that such tabs may also be usefully included according
to the invention in  non-disposable laryngeal mask
airway devices. Also, tab 360 has been discussed as
extending substantially  5 perpendicularly from the
distal portion 420 for a distance D and then
continuing to extend at an angle theta. It will be
appreciated that these are  merely preferred choices
and that the geometry of the tab can vary
considerably. For example, the tab need not extend in
a direction  substantially perpendicular to a line
such as line L, and the tab may instead 10 simply
extend in a direction generally transverse; or
crosswise, to such a line.  Also, the tab need not
extend in one direction for a first distance and then
continue to extend at the angle theta as shown, and
may instead simply be  formed, for example, as a
single planar piece. However, the tab 360  preferably
extends for a distance that is short enough to prevent
interference 15 with bodily structures (e.g., short
enough to prevent bumping into the nose)  and that is
long enough to permit easy and reliable attachment of
adhesive  tape, such that the tape, when applied,
reliably biases the tab inwards towards  the patient
and the tape does not easily slip off of the tab. It
will be appreciated that tab 360 differs markedly from
flanges used  20 in prior art devices, such as those
illustrated in Figures IA-C. Such prior art  flanges
did not extend from the airway tube for a sufficient
length, or with a  suitable geometry, to permit
attachment of adhesive tape to the flange and to  



the patient's head in any fashion that would reliably,
and stably, apply a force  biasing the device into the
patient. The tab may preferably extend at least 25
about fifteen millimeters from the airway tube to
permit reliable attachment of  adhesive tape to the
tab and to the patient's head such that the tape will
reliably remain in place and continuously apply a
force to the tab so as to bias  the tab towards the
patient's head. Figures 7A-7G show a variety of tab
configurations embraced within  30 the invention. Each
of Figures 7A-7G is taken from an orientation similar
to  that of Figure 4C. Figure 7A shows a configuration
similar to that of the tab 11  shown in Figure 4C
(i.e., a single tab that projects upwards along the
patient's  upper lip when the device is in the fully
inserted configuration). Figure 7B  shows a single tab
configuration in which the tab projects downwards
towards  the patient's chin when the device is in the
fully inserted configuration. 5 Figure 7C shows a two
tab configuration in which the two tabs project
upwards and downwards. Figure 7D shows a single
upwardly projecting tab  in which the sides of the tab
are parallel to one another instead of slanted.
Figure 7E shows a rounded tab that projects along the
upper lip. The rounded  tab is narrower at the base
and wider at the top. If adhesive tape is attached to
10 the base of the tab, the wider portion of the tab
near the top can prevent the  tape from sliding off of
the tab. Figure 7F shows a single tab configuration in
which the sides of the tab slant towards a vertex
above the end of the tab. The  tab shown in Figure 7F
has a straight top edge. Alternatively, the top of the
tab can be located at a vertex of the two slanting
sides such that the top of the 15 tab is pointed. As
yet another alternative to any of the configurations
shown  in Figures 7A-7F, the edges of the tabs may be
curved rather than straight.  Figure 7G shows a single
tab that projects along the patient's upper lip when
the device is in the fully inserted configuration. In
Figure 7G, the tab is  cylindrical, or rod shaped,
rather than flat. 20 Figure 8A shows a perspective
view of the anterior side of device 300.  Figures 8B
and 8C show sectional views of device 300 taken in the
direction  



of arrows 8B-8B and 8C-8C, respectively, as shown in
Figure 8A. Figures  8A-8C show the cuff 334 in detail.
As shown in Figures 8B and 8C, the cuff  334 defines a
substantially circular cross section 806, when
inflated, and as 25 shown in Figure 8A, the cuff 334
has a generally elliptical profile. The shape  of the
cuff 334 is substantially similar to the cuff used in
the above-identified  device that is commercially
marketed as the "Classic". However, unlike the  cuff
used in the Classic, the cuff 334 also includes an
epiglottis support flange  810. 30 Figure 8D shows an
anterior view of epiglottis support flange 810
separated from the cuff 334. The epiglottis support
flange 810 is preferably 12  formed as an integral
part of cuff 334 (e-g-, by injection molding), and
would  not normally exist as a separate component as
shown in Figure 8D. However,  the unnatural view of
epiglottis support flange 810 separated from cuff 334
shown in Figure 8D conveniently shows the shape of the
flange 810. The 5 epiglottis support flange 810 is
formed from a thin ring-like sheet of material,  and
defines an outer perimeter 812, an inner perimeter
814, and a central  aperture 340. While flange 810 is
generally ring-like, it is not perfectly  annular in
that neither the inner perimeter 814 nor the outer
perimeter 812 are  circular. Rather, the inner
perimeter 814 and the outer perimeter 812 are 10
generally elliptical and match the generally
elliptical profile of cuff 334. The  flange 810, which
is not inflatable, is joined to the inflatable portion
of cuff  334. As shown in Figures 8B and 8C, the
inflatable portion of cuff 334  defines a circular
cross section 806. The outer perimeter 812 of flange
810 is  15 attached to an inner perimeter 802 of the
inflatable portion of cuff 334. More specifically, the
outer perimeter 812 of flange 810 is attached to the
inflatable  portion of cuff 334 at an equatorial
location (i.e., half way between the top  and bottom
of the inflatable portion of the cuff, the
orientations top and  bottom being with reference to
the orientation shown Figures 8B and BC). 20 When cuff
334 is deflated, the presence of flange 810 does not
add  



substantially to the thickness of the device. When
cuff 334 is inflated, flange  810 defines a structure
that can support the epiglottis when the device is in
the  fully inserted configuration. As is known, when a
patient is lying in a supine position (i.e., on their
25 back facing upwards), and when a laryngeal mask
airway device is inserted in  the patient, the
patient's epiglottis may fall into the bowl shaped
space defined  (at least in part) by the inflated cuff
and obstruct the airway provided by the  device.
Various structures have been proposed for preventing
the epiglottis  from so obstructing the airway. Figure
9 shows one such structure, which 30 consists of a
sheet of material 900 that extends across the central
aperture  defined by the mask, and which itself
defines three apertures 910. Such 13  structures have
successfully prevented the epiglottis from blocking
the airway  passage provided by laryngeal mask airway
devices, but such structures can  also be difficult to
fabricate. Figure 10 shows a cross sectional view of
device 300 taken from the  5 same orientation as
Figure 8C. However, Figure 10 shows the device when
inserted into a patient and with the patient's
epiglottis 1000 falling into the  bowl shape defined
by the cuff 334. As shown, flange 810 supports the
epiglottis 1000 and restricts the space within which
the epiglottis 1000 can  fall. Flange 810 generally
prevents the epiglottis from falling so low as to 10
contact the "floor" of the device, the floor being
defined by the integral tube  and backplate portion
450 of the airway tube 310. Most importantly, flange
810 prevents the epiglottis 1000 from obstructing the
airway passage provided  by the device 300, the airway
passage being generally indicated by hatching  in
Figure 10. Due to the oblong shape of the integral
tube and backplate 15 portion 450 of the airway tube
310, the airway passage provided by the device  near
the cuff is oblong (e.g., rather than cylindrical).
The oblong shape of the  airway passage decreases the
likelihood that the epiglottis 1000 could block  the
passage. However, in addition to generally preventing
the epiglottis 1000  from falling to the "floor" of
the device and contacting the integral tube and 



20 backplate portion, the flange 810 also generally
prevents the epiglottis 1006  from spreading out
laterally (to the left and right, as shown in Figure
10,  towards the inflated cuff) and blocking the
oblong airway passage provided  by the device. Flange
810 also provides support for other anatomical
structures, such as the arytenoids, that can fall into
the bowl shaped space  25 defined by the device. When
cuff 334 is inflated, the outer wall of the cuff tends
to resiliently  "spring" back to its original shape
whenever any portion of the cuff is  depressed, or
biased in a particular direction (e.g., by an
anatomical structure).  This tendency of the cuff to
resiliently spring back to its original shape is 30
similar to the fashion in which a child's inflated
balloon will return to its  original shape when the
balloon is squeezed and then released. Since the 14
flange 810 is attached to. cuff 334, when cuff 334 is
inflated the flange 810  provides a springy, or
resilient, support for anatomical structures, such as
the  epiglottis, that may come into contact with the
flange 810. The wall of the inflatable portion of the
cuff 334 and the flange 810  5 may both be about 0.4
millimeters thick and may both be made of PVC
material that is characterized by a durometer of about
forty to fifty on the  Shore A scale of hardness. The
entire cuff, including flange 810 and the  inflatable
portion, are preferably formed simultaneously by
injection molding. As shown best in Figures 813, 8C,
and 10, the flange 810 preferably  10 does not lie in
a single plane. Rather, when the device is oriented as
shown in  Figure 8B, the inner perimeter 814 is lower
than the outer perimeter 812, and  the flange is
smoothly sloped between its inner and outer
perimeters. This  configuration helps prevent the
flange 810 from presenting a sharp edge to the
epiglottis 1000, should the epiglottis fall into the
bowl shaped space defined  15 by the device. Device
300 has been disclosed as including tab. 360 and
epiglottis  support flange 810. It will be appreciated
that laryngeal mask airway devices  may be constructed
according to the invention that include (a) the tab
but not  



the flange; (b) the flange but not the tab; and (c)
both the tab and flange. 20 Figure 11 shows a
sectional side view of another laryngeal mask  airway
device 700 constructed according to the invention.
Like previously  discussed devices constructed
according to the invention, device 700 includes
airway tube 310, inflatable cuff 334, tab 360, and an
epiglottis support flange  810. Device 700 also
includes a rod 710. Rod 710 extends from a proximal 25
end 712 to a distal end 714. Proximal end 712 defines
a hook shape. Rod 710  extends past the connector
portion 410 of the airway tube 310 such that the  hook
shaped proximal end 712 is disposed outside of the
airway tube 310.  The distal end 714 of the rod 710 is
attached or hinged to the epiglottis  support flange
810. As illustrated, the distal end 714 of rod 710 is
attached to 30 the portion of the flange 810 that is
closest to the distal end 720 of the device  700. Rod
710 also defines a visible indicator mark 716 near the
proximal end 15  712. Rod 716 can be fabricated from a
flexible, inelastic material such as  nylon. Rod 716
can be formed as a generally flat strip that is
approximately  four to five millimeters wide and 0.5
to one millimeters thick. As will be  discussed below,
rod 710 advantageously facilitates (1) insertion of
device 5 700 into a patient; (2) confirmation that
device 700 has been properly inserted  in the fully
inserted configuration; and (3) detection of problems
that can  occur during insertion of device 700 into a
patient. As discussed above, Figures 5 and 6 show
laryngeal mask airway  devices that have been placed
in the fully inserted configuration. Placing such  10
a device in the fully inserted configuration involves
inserting the distal end of the device into the
patient's mouth and then advancing the distal end
through  the patient's natural airway until the distal
end is biased against the patient's  normally closed
esophageal sphincter. Figure 12 shows a laryngeal mask
airway device that has been partially inserted in a
patient. As indicated 15 generally in Figure 12,
during insertion, the distal end of the device
temporarily curves generally in the direction
indicated by the arrow R to  enable the device to
follow the patient's anatomical airway passage, and in



particular to slide past the back of the patient's
tongue 800. After temporarily  curving in this
direction, the device then straightens out again when
it is 20 advanced past the back of the tongue so that
it can assume the profile  generally illustrated in
Figures 5 and 6. Although the laryngeal mask airway
device is generally simple to  insert into a patient
(e.g.,. as compared to an endotracheal tube), problems
can  occur during insertion. For example, instead of
lodging against the 25 esophageal sphincter, the
distal end of the device sometimes enters the glottic
opening such that the device extends partially into
the patient's trachea. Also,  the distal end of the
device can become folded in the direction indicated by
the arrow 1, or by the direction indicated by the
arrow 2, during insertion and  then fail to straighten
out again such that the device never reaches the
proper 30 fully inserted configuration. Rod 700 helps
detect when such undesirable  conditions occur, helps
prevent such undesirable conditions from occurring, 16
and can sometimes help correct such undesirable
conditions. When device 700 is in the proper shape for
allowing the device to  assume the fully inserted
configuration, the indicator mark 716 is adjacent to
the proximal end of the connector portion 410 as shown
in Figure 11. 5 However, if the device is bent or
curved such that the distal end 720 of the  device is
displaced in the direction indicated by the arrow 1,
the indicator  mark 716 will no longer be adjacent to
the proximal end of the connector  portion 410 and
will instead be displaced outside of the airway tube
in the  direction indicated by the arrow 4. Similarly,
if the device is bent or curved 10 such that the
distal end 720 of the device is displaced in the
direction  indicated by the arrow 2, the indicator
mark 716 will not be adjacent to the  proximal end of
the connector portion 410 and will instead be
withdrawn into  the airway tube in the direction
indicated by the arrow 3. So, the indicator  mark 716
of rod 710 can be used to detect when the device 700
is not in a 15 proper shape for allowing the device to
assume the fully inserted  configuration. Such use of
the indicator mark 716 allows detection of the  



most common problems associated with insertion of
laryngeal mask airway  devices. In addition to using
the rod 710 to detect the condition, or shape, of  20
device 700, the rod 710 can also be used to control
the shape of device 700.  The proximal end 712 may be
grasped and pushed or pulled relative to the  airway
tube 310 in the directions indicated by arrows 3 and
4. Pulling the  proximal end 712 in the direction
indicated by arrow 4 causes the distal end  720 of the
device to move in the direction indicated by the arrow
1. Similarly, 25 pushing on the proximal end 712 in
the direction indicated by arrow 3 causes  the distal
end 720 of the device to move in the direction
indicated by the  arrow 2. Such motions of the rod 710
can facilitate insertion of the device  into a
patient. For example, pulling the rod in the direction
indicated by  arrow 4 can help the distal end of the
device to curve around the back of the 30 patient's
tongue during insertion. Similarly, pushing on the rod
in the  direction indicated by arrow 3 can help
straighten out the device. If it is not 17  possible
to correct the shape of the device by pulling or
pushing on the rod,  the position of the indicator
mark 716 will indicate that the device 700 has not
been properly inserted and the device can simply be
withdrawn from the  patient and inserted again. 5 In
addition to the other advantageous features of tab 360
which have  been discussed above, tab 360 also
provides a convenient place for holding  airway tube
310 while manipulating the proximal end 712 of rod
710. As  discussed above, the distal end 714 of rod
710 can be attached to the epiglottis  support flange
810. However, the distal end of rod 714 can
alternatively be 10 attached to the airway tube 310
itself. In such'embodiments; it is generally
advantageous to attach the distal end of the rod 714
to the distal most portion  of the airway tube 310.
Referring back to Figure 4E, which shows a cross
section of the integral tube and backplate portion
450, the portion 450 defines  a notch 464 and a groove
466. As discussed in the above-identified 15 copending
U.S. Patent Application Serial Nos. 09/544,681 and
10/138,806  



(Attorney Docket Nos. LMA-3 and LMA-12, notch 464 and
groove 466  facilitate insertion of an endotracheal
tube through the laryngeal mask airway  device. Notch
464 and groove 466 also provide guides for rod 710
that help  keep the rod 710 centered within the airway
tube and help prevent the rod 710  20 from being
displaced laterally within the airway tube. Device 700
has been disclosed as including tab 360, epiglottis
support  flange 810, and rod 710. It will be
appreciated that laryngeal mask airway  devices may be
constructed according to the invention that include
the rod  with or without either of the tab and flange.
25 Since certain changes may be made in the above
apparatus without  departing from the scope of the
invention herein involved, it is intended that  all
matter contained in the above description or shown in
the accompanying  drawing shall be interpreted in an
illustrative and not a limiting sense. 18  CLAIMS: 1.
A laryngeal mask airway device, comprising an
inflatable cuff, the  cuff defining a central opening
at least when inflated, the cuff being insertable  5
through a mouth of a patient to an inserted location
within the patient, the cuff surrounding a glottic
opening of the patient when inflated and at the
inserted  location, an airway tube extending from a
proximal end to a distal end, the  airway tube
defining an internal passage, a sealed airway passage
extending  from the proximal end of the tube through
the internal passage to the glottic 10 opening when
the cuff is inflated and at the inserted location, and
a tab  disposed on the airway tube near the proximal
end of the airway tube, the tab  being disposed in
use, near an upper lip of the patient when the cuff is
at the  inserted location. 15 2. A device according to
claim 1, the tab extending from the airway  tube
towards a nose of the patient when the cuff is at the
inserted location. 3. A device according to any
preceding claim, the tab including a  first portion
and a second portion, the first portion of the tab
extending  20 outwardly from the airway tube, the
second portion extending from the first 



portion at an angle with respect to the first portion,
the angle being different  than one hundred-eighty
degrees. 4. A device according to any preceding claim,
the airway tube  25 including a connector portion and
a second portion, the connector portion  including a
proximal portion, a distal portion, and a flange, the
flange being  disposed between the proximal and distal
portions, the distal portion being 19  inserted into a
proximal end of the second portion, the proximal
portion being  cylindrical. 5. A device according to
claim 4, the flange defining the tab.  5 6. A device
according to any preceding claim, the tab being
configured to permit application of adhesive tape to
the tab and a face of the  patient such that the tape,
when applied, biases the tab towards the mouth of  the
patient. 10 7. A device according to claim 6, the tab
being configured to permit  application of adhesive
tape to the tab, a left cheek, and a right cheek of
the  patient. 15 8. A device according to claim 6, the
adhesive tape, when applied,  biasing a distal end of
the device against an esophageal sphincter of the
patient. 9. A device according to any preceding claim,
the tab extending from  20 the airway tube for at
least fifteen millimeters. 10. A device according to
any preceding claim, the tab including a first
portion and a second portion, the first portion of the
tab extending outwardly  from the airway tube, the
second portion extending from the first portion at an
25 angle with respect to the first portion, the angle
being different than one  hundred eighty degrees. 11.
A device according to any preceding claim, the tab
being  substantially rigid. 



30 12. A device according to any preceding claim, a
cross section of the 20  airway tube being oblong.,
13. A device according to any preceding claim, the
device further  including an epiglottis support
flange. 5 14. A device according to any preceding
claim, the cuff defining an  inner perimeter that
bounds the central opening, the device further
including  an epiglottis support flange, the flange
defining an outer perimeter and an  inner perimeter,
the outer perimeter of the flange being fixed to the
inner 10 perimeter of the cuff, the inner perimeter of
the flange defining a second  opening, the second
opening being smaller than the central opening. 15. A
method of providing ventilation to a patient,
comprising:  A. providing a laryngeal mask airway
device, comprising: 15 (i) an inflatable cuff, the
cuff defining a central opening at least  when
inflated, the cuff being insertable through a mouth of
a patient to an  inserted location within the patient,
the cuff surrounding a glottic opening of  the patient
when inflated and at the inserted location; and (ii)
an airway tube extending from a proximal end to a
distal end,  20 the airway tube having a tube wall
that defines an internal passage, a sealed  airway
passage extending from the proximal end of the tube
through the  internal passage to the glottic opening
when the cuff is inflated and at the  inserted
location, the airway tube defining a tab, the tab
being disposed near  the proximal end of the airway
tube, the tab being disposed outside of the 25 mouth
of the patient when the cuff is at the inserted
location, the tab  extending outwardly from the tube
wall in a first direction when the cuff is at  the
inserted location, a second direction being
perpendicular to a line  extending from a nose of the
patient to a chin of the patient, the first direction
being transverse to the second direction; 30 B.
inserting the cuff through the mouth of the patient to
the inserted  



location; 21  C. inflating the cuff; D. applying
adhesive tape to the tab and to a head of the patient
such  that the tape biases the tab towards the head of
the patient. 5 16. A method according to claim 15,
wherein applying adhesive tape  comprises applying the
tape to the tab and to a face of the patient such that
the  tape biases the tab towards the mouth of the
patient. 17. A method according to claim 15, wherein
applying adhesive tape  10 also biases a distal end of
the device against an esophageal sphincter of the
patient. 


