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(54) Title: ENDOTRACHEAL TUBE INSERTION DEVICE

(57) Abstract: An endotracheal tube assembly includes an elongated insertion member having an endo-

e

tracheal tube attachment member attached thereto, a flexible optical assembly member movably mount-
ed to the elongated insertion member, and an endotracheal tube concentrically mounted about the flexi-
ble optical assembly member. The endotracheal tube attachment member is an elongated channel mem-
ber configured to retain the flexible optical assembly member and the concentrically mounted endotra-
cheal tube, and has an elongated slot formed therein for access to a channel of the elongated channel
member to remove the endotracheal tube. A distal end of the flexible optical assembly member has an
enlarged portion having a substantially barrel shape, at least a portion of which extends transversely
outward from an outside surface of the endotracheal tube. The flexible optical assembly member further
includes a positioning plug extending radially outward therefrom and configured to extend through a
Murphy eye formed in the endotracheal tube.
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TITLE

ENDOTRACHEAL TUBE INSERTION DEVICE

BACKGROUND OF THE INVENTION
[001] This invention relates in general to a device for introducing an
intubation device, such as an endotracheal tube, into a patient. In particular, this
invention relates to an improved endotracheal tube insertion device that allows the
user to simultaneously open the airway, view a patient's airway, accurately
position an intubation device within the airway, and transmit a video image of the
patient's airway to the operator and/or a medical professional located remotely
from the patient.
[002] Tracheal intubation typically includes placing a flexible plastic tube into
the trachea or windpipe to maintain an open airway or to serve as a conduit
through which to administer certain drugs. Tracheal intubation is frequently
performed in critically injured, ill, or anesthetized patients to facilitate ventilation
of the lungs, including mechanical ventilation, and to prevent the possibility of
asphyxiation or airway obstruction. The most widely used method is orotracheal
intubation, in which an endotracheal tube is passed through the mouth and vocal
cords into the trachea.
[003] Intubation is normally facilitated by using a conventional laryngoscope,
a video laryngoscope, a flexible fiber-optic bronchoscope, or a flexible videoscope
to identify the glottis and intubate the trachea of a patient, although other devices
and techniques may be used. After the trachea has been intubated, a balloon cuff is
typically inflated just above the far end of the tube to help secure the endotracheal
tube in place, to prevent leakage of respiratory gases, and to protect the

tracheobronchial tree from receiving undesirable material such as stomach acid.



CA 03093087 2020-09-03

WO 2019/182897 PCT/US2019/022492

The endotracheal tube is then secured to the patient's face or neck and connected
to a breathing device, such as a mechanical ventilator. Once there is no longer a
need for ventilatory assistance and/or protection of the airway, the endotracheal
tube 1s removed.

[004] Many conventional tracheal intubations involve the use of a viewing
instrument. For example, a conventional laryngoscope may consist of a handle
containing batteries that power a light, and a set of interchangeable rigid blades,
which are either straight or curved. This device is designed to allow the
laryngoscopist to directly view the larynx.

[005] Video laryngoscopes, flexible fiber-optic bronchoscopes, and flexible
videoscopes have also become increasingly available. Video laryngoscopes are
specialized rigid blade laryngoscopes that use a digital video camera sensor to
allow the operator to view the glottis and larynx on a video monitor. In contrast to
the conventional laryngoscope, a video laryngoscope allows the laryngoscopist to
indirectly view the larynx. This provides a significant advantage in situations
where the operator needs to see around an acute bend in order to see the glottis,
and with otherwise difficult intubation procedures. Flexible videoscopes and fiber-
optic bronchoscopes are not rigid instruments, and provide an even greater
opportunity for visualizing the vocal cords due to their ability to fully manipulate
the angle and position of the camera sensor and optics.

[006] Successful endotracheal intubation requires adequate atraumatic
laryngeal retraction, visualization of the vocal cords, positioning of the
endotracheal tube, and a clear passage of the endotracheal tube into the trachea.
Failure to adequately place the endotracheal tube within a few minutes often leads

to permanent patient disability and even death. Currently available intubation
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instruments frequently lack the capability to meet one or more of these
requirements.

[007] Visualization of the vocal cords requires retraction of the tongue and
laryngeal structures such as the epiglottis. Large tongues, excessive oropharyngeal
soft tissue, stiff and immobile necks, and unique patient anatomy can make vocal
cord visualization challenging. The ability to retract and physically align the
oropharyngeal and laryngeal structures properly for direct or camera assisted
viewing with a rigid blade may be difficult or impossible. Flexible videoscopes
and fiber-optic bronchoscopes are not able to retract the tongue and laryngeal
structures.

[008] Direct rigid blade laryngoscopy allows for adequate retraction of
laryngeal structures, but is often limited in providing vocal cord visualization in
certain patient populations (e.g., thick, stiff, and/or immobile necks) and can be
traumatic when trying to improve the view by manipulating the rigid blade
between the teeth and stretching the laryngeal tissues.

[009] Indirect rigid blade videoscopes improve the field of vision over direct
rigid blades, but because the camera tip is permanently mounted on a singular site
on the rigid blade, practitioners must still use rigid blade manipulation to further
improve or achieve visualization of the vocal cords, often resulting in trauma as
occurs with direct oral laryngoscopy. Despite manipulating the rigid blade
videoscope and its fixed camera, the angle, curvature, and depth is often limited
and visualization of the vocal cords may not be achieved.

[010] Flexible videoscopes and fiber optic bronchoscopes provide for multiple
angles and depths of view. Unfortunately, they do not provide a means to retract
the tongue and laryngeal tissues that allow for visualization of the vocal cords.

Instead, one must use a separate airway to retract the tongue and/or a second
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practitioner to manually retract or displace the tongue or the mandible. Although it
1s known to use flexible fiber-optic bronchoscopes or flexible videoscopes during
intubation when the patient is under general anesthesia, the use of such devices has
the disadvantage of typically requiring two skilled individuals to intubate the
patient. It is difficult to manipulate soft tissue in the larynx with flexible fiber-
optic bronchoscopes and flexible videoscopes, and despite these maneuvers for
visualization, the passage, and the delivery of the endotracheal tube into the
trachea is often inhibited by the laryngeal structures.

[011] Despite proper tissue retraction and visualization of the vocal cords with
currently available instruments such as a direct laryngoscope, indirect video
laryngoscope, or a flexible videoscope, the delivery, placement, and passage of the
endotracheal tube is often challenging. Stiff, rigid, and potentially traumatic stylets
are frequently shaped and placed within the endotracheal tube, to give more
control and guidance to the endotracheal tube tip in the direction of the visualized
vocal cords. However, once the rigid stylet has been manually shaped, the user
must work with that specific curvature and shape. If the curvature and shape is not
satisfactory, the user must stop the laryngoscopy, remove all of the equipment,
manually reshape the stylet, and start the procedure over from the beginning.

[012] It is often the case with flexible videoscopes, flexible fiber-optic
bronchoscopes, and rigid direct or indirect laryngoscopes, that visualization of the
vocal cords may be achieved wherein placement of the endotracheal tube tip is at
the vocal cords, or the flexible scope is within the trachea, but the passage of the
endotracheal tube tip through the larynx between the vocal cords and into the
trachea is obstructed. The leading edge of the endotracheal tube tip often collides
with laryngeal structures, such as the arytenoids or the anterior wall of the trachea,

preventing smooth passage of the endotracheal tube into the trachea.
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[013] In urgent and emergency situations, especially in locations remote from
a hospital, the use of flexible video laryngoscopy or fiber-optic bronchoscopy may
be limited, and personnel experienced in performing direct or indirect
laryngoscopy are not always immediately available in settings that require
emergency tracheal intubation.

[014] It would therefore be desirable to provide an improved structure for a
device for introducing an endotracheal tube into a patient, wherein such an
improved device allows the user to simultaneously open the airway, view a
patient's airway, accurately position an endotracheal tube or other intubation
device within the airway, and if desired, transmit a video image of the patient's
airway to the operator and/or a medical professional located remotely from the

patient.

SUMMARY OF THE INVENTION
[015] This invention relates to an improved structure for a device for
introducing an endotracheal tube into a patient. The improved device is configured
to allow the user to simultaneously open the airway, view a patient's airway,
accurately position an endotracheal tube or other intubation device within the
airway, and transmit a video image of the patient's airway to the operator and/or a
medical professional located remotely from the patient.
[016] In one embodiment, an endotracheal tube assembly includes an
elongated insertion member having an endotracheal tube attachment member
attached thereto, a flexible optical assembly member movably mounted to the
elongated insertion member, and an endotracheal tube concentrically mounted
about the flexible optical assembly member. The endotracheal tube attachment

member is an elongated channel member configured to retain the flexible optical
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assembly member and the concentrically mounted endotracheal tube, and has an
elongated slot formed therein for access to a channel of the elongated channel
member to remove the endotracheal tube. A distal end of the flexible optical
assembly member has an enlarged portion having a substantially barrel shape, at
least a portion of which extends transversely outward from an outside surface of
the endotracheal tube. The flexible optical assembly member further includes a
positioning plug extending radially outward therefrom and configured to extend
through a Murphy eye formed in the endotracheal tube.

[017] In a second embodiment, an endotracheal tube assembly includes an
elongated blade, a flexible optical assembly member movably mounted to the
elongated blade, an endotracheal tube, and an elongated closed channel member
defining a longitudinally extending channel having a circular cross-sectional shape
attached to the elongated blade and configured to receive and retain the flexible
optical assembly member therein. An endotracheal tube retention tab extends
radially outwardly from the elongated closed channel member, has a circular
cross-sectional shape, defines a longitudinally extending channel, has an elongated
slot formed therein, and is configured to allow the endotracheal tube to be
positioned and retained therein.

[018] Various aspects of this invention will become apparent to those skilled
in the art from the following detailed description of the preferred embodiments,

when read in light of the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[019] Fig. 1 is a perspective view of a known laryngoscope.
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[020] Fig. 2 1s a perspective view of an embodiment of a known endotracheal

tube insertion device.

[021] Fig. 3 is a bottom plan view of a portion of the endotracheal tube

insertion device illustrated in Fig. 2.

[022] Fig. 4 1s a perspective view of the blade assembly illustrated in Figs. 2
and 3.

[023] Fig. 5 is a perspective view of the optical assembly illustrated in Figs. 2
and 3.

[024] Fig. 6 1s a perspective view of the optical assembly illustrated in Fig. 5

showing the optical housing removed.

[025] Fig. 7 is an alternate perspective view of the optical assembly illustrated

in Fig. 6.
[026] Fig. 7A is a cross-sectional view taken along the line 7A — 7A of Fig. 7.

[027] Fig. 8 is an exploded perspective view of the intubation assembly rod

illustrated in Figs. 2 and 3.
[028] Fig. 8A is a cross-sectional view taken along the line 8 A — 8A of Fig. 8.

[029] Fig. 8B is an enlarged perspective view of a first embodiment of the

first connecting member illustrated in Fig. 8.

[030] Fig. 8C 1s an elevational view of an alternate embodiment of the first

connecting member illustrated in Figs. 8 and 8A.

[031] Fig. 8D is an enlarged perspective view of a second embodiment of the

first connecting member illustrated in Fig. 8.
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[032] Fig. 9 is a perspective view of the conventional endotracheal tube

illustrated in Figs. 2 and 3.

[033] Fig. 10 is a plan view of a second embodiment of the intubation

assembly rod illustrated in Fig. 8.

[034] Fig. 11 is a perspective view of a second embodiment of the blade

assembly illustrated in Fig. 4.

[035] Fig. 12 is a perspective view of a third embodiment of the intubation

assembly rod illustrated in Fig. 8.

[036] Fig. 12A 1s an end view of the third embodiment of the intubation

assembly rod illustrated in Fig. 12.

[037] Fig. 13 1s a perspective view of a fourth embodiment of the intubation

assembly rod illustrated in Fig. 8.

[038] Fig. 14 is a perspective view of a fifth embodiment of the intubation

assembly rod illustrated in Fig. 8.

[039] Fig. 14A 1s an end view of the fifth embodiment of the intubation
assembly rod illustrated in Fig. 14 showing a first embodiment of the sleeve and a

stop member.

[040] Fig. 14B is an end view of the fifth embodiment of the intubation
assembly rod illustrated in Fig. 14 showing a second embodiment of the sleeve

and a stop member.

[041] Fig. 15 is a plan view of a sixth embodiment of the intubation assembly

rod illustrated in Fig. 8.

[042] Fig. 16 is an elevational view of a portion of a second embodiment of a

known endotracheal tube insertion device.
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[043] Fig. 17 is a perspective view of the second embodiment of the

endotracheal tube insertion device illustrated in Fig. 16.
[044] Fig. 18 is a cross-sectional view taken along the line 18 — 18 of Fig. 17.

[045] Fig. 19 is a cross-sectional view of a portion of the optical assembly

illustrated in Figs. 2 and 3 showing the intubation assembly rod mounted therein.

[046] Fig. 20 1s a perspective view of a third embodiment of a known

endotracheal tube insertion device.

[047] Fig. 21 1s an enlarged perspective view of a portion of the third

embodiment of the endotracheal tube insertion device illustrated in Fig. 20.

[048] Fig. 22 1s a perspective view of a portion of a second embodiment of the

flexible member illustrated in Fig. 2.

[049] Fig. 23 is a perspective view of a portion of a third embodiment of the

flexible member illustrated in Fig. 2.

[050] Fig. 24 is a perspective view of a portion of a fourth embodiment of the

flexible member illustrated in Fig. 2.

[051] Fig. 25 is a perspective view of a portion of a fifth embodiment of the

flexible member illustrated in Fig. 2.

[052] Fig. 26 is a perspective view of a portion of a sixth embodiment of the

flexible member illustrated in Fig. 2.

[053] Fig. 27 is a perspective view of a portion of a seventh embodiment of

the intubation assembly rod illustrated in Fig. 8.

[054] Fig. 28 is a perspective view of a portion of an eighth embodiment of

the intubation assembly rod illustrated in Fig. 8.
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[055] Fig. 29 is a perspective view of a portion of a ninth embodiment of the

intubation assembly rod illustrated in Fig. 8.

[056] Fig. 30A is a perspective view of a portion of a tenth embodiment of the

intubation assembly rod illustrated in Fig. 8.

[057] Fig. 30B is a perspective view of a portion of an eleventh embodiment

of the intubation assembly rod illustrated in Figs. 8 and 30A.

[058] Fig. 31 is an end view of a second embodiment of the channel member

illustrated in Fig. 2.

[059] Fig. 32 is a perspective view of the second embodiment of the channel

member illustrated in Fig. 31.

[060] Fig. 33 is a perspective view of a portion of a seventh embodiment of

the flexible member illustrated in Fig. 2.
[061] Fig. 34 1s a cross-sectional view taken along the line 34 — 34 of Fig. 33.
[062] Fig. 35 is a cross-sectional view taken along the line 35 — 35 of Fig. 33.

[063] Fig. 36 is a perspective view of an alternate embodiment of the
intubation assembly rod illustrated in Fig. 8 having a ball-shaped tip and shown

prior to installation on the flexible member illustrated in Fig. 24.

[064] Fig. 37 1s a perspective view of the intubation assembly rod and the

flexible member illustrated in Fig. 36 shown assembled.

[065] Fig. 38 is a plan view of a portion of a twelfth embodiment of the

intubation assembly rod illustrated in Fig. 8.

[066] Fig. 39 is a plan view of a portion of a thirteenth embodiment of the

intubation assembly rod illustrated in Fig. 8.

10
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[067] Fig. 40 1s a plan view of a portion of a fourteenth embodiment of the

intubation assembly rod illustrated in Fig. 8.

[068] Fig. 41 1s a perspective view of a fourth embodiment of the improved

endotracheal tube insertion device in accordance with this invention.

[069] Fig. 42 is a top view of a portion of the flexible member illustrated in

Fig. 22 and a fifteenth embodiment of the intubation assembly rod.

[070] Fig. 43 is a side view of the portion of the flexible member and the
intubation assembly rod illustrated in Figs. 22 and 42.

[071] Fig. 44 is an end view of the portion of the flexible member and the
intubation assembly rod illustrated in Figs. 22, 42, and 43.

[072] Fig. 45 1s a cross-sectional view of the optical assembly illustrated in

Fig. 18 showing an alternate embodiment of the optical housing.

[073] Fig. 46 1s an end view of a third embodiment of the blade assembly

according to the invention.

[074] Fig. 47 1s a schematic side elevational view of a portion of an
endotracheal tube insertion device showing an alternative embodiment of a blade

body.

[075] Fig. 48 is a perspective view of a portion of an alternate embodiment of

a flexible member according to this invention.

[076] Fig. 49 1s a perspective view of a first embodiment of an oxygen source

cap according to this invention shown mounted on a flexible member.

[077] Fig. 50 is a top plan view of a first embodiment of a handle and blade

assembly according to this invention.

11
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[078] Fig. 51 is a top plan view of a second embodiment of the handle and
blade assembly illustrated in Fig. 50.

[079] Fig. 52 is an enlarged top plan view of an alternative embodiment of a

blade assembly according to this invention.

[080] Fig. 53 is a perspective view of a sixteenth embodiment of the
intubation assembly rod shown inserted in a conventional endotracheal tube and a

conventional endotracheal tube connector.

[081] Fig. 54 1s a perspective view of a seventeenth embodiment of the
intubation assembly rod shown inserted in a conventional endotracheal tube
connector and having a second embodiment of the oxygen source cap mounted

thereon.

[082] Fig. 55 1s a top plan view of a third embodiment of a handle and blade

assembly according to this invention.

[083] Fig. 56 is a side elevational view of the handle and blade assembly
illustrated in Fig. 55.

[084] Fig. 57 1s a side elevational view of a portion of an eighteenth

embodiment of the intubation assembly rod.

[085] Fig. 58 1s a side elevational view of a portion of a nineteenth

embodiment of the intubation assembly rod.

[086] Fig. 59 1s a perspective view of a third embodiment of the oxygen

source cap mounted shown with an intubation assembly rod.

12
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[087] The present invention will now be described with occasional reference
to the specific embodiments of the invention. This invention may, however, be
embodied in different forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully convey the scope of the

invention to those skilled in the art.

[088] Referring now to the drawings, an embodiment of a known
laryngoscope is indicated generally at 10 in Fig. 1. The illustrated laryngoscope 10
1s described in detail in U.S. Patent No. 7,563,227 to Gardner, the disclosure of

which in incorporated herein in its entirety.

[089] As shown 1n Fig. 1, the laryngoscope 10 includes a handle 12 and a
viewing member 14. The viewing member 14 is made so that it can telescope
between a first extended position and a second contracted position. A telescoping
portion 14a 1s attached at a hinge 16 to a blade portion 17 having a blade 18. The
viewing member 14 is configured such that it can be moved to first folded position

parallel to the handle 12, as illustrated by phantom lines in Fig. 1.

[090] The laryngoscope 10 also includes a flexible tubular member 20
adjacent to the blade 18. An eyepiece 22 and a ratcheting member 24 are
operationally attached to the flexible tubular member 20. A generally C-shaped
rigid channel 17c is provided on an underside of the blade 18 and is configured to
hold the flexible tubular member 20 and to act as a guide for the flexible tubular
member 20 when it 1s advanced. The flexible tube member 20 is configured such

that it can be advanced forward (to the right when viewing Fig. 1) through the

13
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channel 17c so that a tip 20t of the flexible tube member 20 is distal of the end of

the blade 18, to provide a better view of the patient's anatomy.

[091] The flexible tube member 20 includes a plurality of longitudinally
extending channels (not shown in Fig. 1). The channels may be configured for a
variety of uses, including as a suction tube, or within which implements such as a
fiber optic scope, illumination means, or a guidewire 26 may be mounted. The
guidewire 26 is configured to be inserted through a conventional endotracheal
tube, not shown 1n Fig. 1. The suction tube may be attached to a vacuum port 28,
which may be further connected to a source of suction (not shown) external to the

laryngoscope 10.

[092] Figs. 2 through 15 illustrate portions of an improved endotracheal tube
insertion device, indicated generally at 30. The improved endotracheal tube
insertion device 30 is an improved device for introducing an intubation device,
such as a conventional endotracheal tube 92, shown in Fig. 9, into a patient. The
improved endotracheal tube insertion device 30 1s configured to allow the user to
simultaneously open the airway, view a patient's airway, accurately position the
endotracheal tube 92 within the airway, and transmit a video image of the patient's

airway.

[093] The improved endotracheal tube insertion device 30 includes a handle
32 attached to a blade assembly 34, an optical assembly 36, and a guided
introducer intubation assembly 38. In the embodiment illustrated in Figs. 2 and 3,
the handle 32 is configured to be gripped by the hand of the user of the

endotracheal tube insertion device 30.

[094] A video monitor 40 is attached to a proximal end of the optical

assembly 36 and is operationally connected to a video imaging device 60, shown

14
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in Fig. 7 and described below, within the optical assembly 36. In the illustrated
embodiment, the video monitor 40 is mounted to a flexible optical assembly
member or flexible member 52, described in detail below, such that it is movable
or adjustable to any desired angle for ease in viewing. The video monitor 40 may
also be releasably attached to the optical assembly 36 for remote viewing at a
distance from the patient. Further, one or more additional video monitors 40 (not
shown) may be positioned remotely from the endotracheal tube insertion device 30
and connected thereto by a wired or a wireless connection. Alternatively, the video
monitor 40 may also be attached, including releasably attached, to the handle 32.
In the illustrated embodiment, the video monitor has a substantially rectangular

shape. Alternatively, the video monitor 40 may have any desired shape and size.

[095] The handle 32 may also include a processor or controller 33 with Wi-Fi,
or local area wireless technology that allows the endotracheal tube insertion device
30 to participate in computer networking. The processor or controller 33 may also
have Bluetooth capability to allow a medical specialist to view, via the internet,
any video images captured by the optical assembly 36. If desired, the controller 33
may be provided as a part of the video monitor 40, or at any other desired location
in the improved endotracheal tube insertion device 30. Alternatively, in lieu of the
handle 32, the handle and viewing member described in U.S. Patent No. 7,563,227

may be provided.

[096] The blade assembly 34 has an insertion member configured as an
elongated blade body 35 attached to a channel member 37, as best shown in Figs.
3 and 4. The elongated blade body 35 includes a first or distal end 35a, a second or
proximal end 35b attached to the handle 32. As shown in Figs. 3 and 4, the blade
body 35 is substantially straight in the longitudinal direction and has an arcuate

cross-sectional shape.
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[097] The channel member 37 includes a first or distal end 37a, and a second
or proximal end 37b, defines a longitudinally extending channel 37c, and is
attached to a first side 35¢ (lower side when viewing Figs. 2 and 4) of the blade
body 35. As also shown in Fig. 4, the channel member 37 is substantially C-
shaped when viewed in cross-section and defines an elongated slot 37b that
provides access to the channel 37c. Alternatively, the channel member 37 may
have any desired cross-sectional shape, such as substantially oval, and

substantially rectangular.

[098] When viewed from the bottom of the blade body 35, as shown in Fig. 3,
the channel 37¢ of the channel member 37 opens toward a first edge 35e1 of the
blade body 35 (the upper edge when viewing Fig. 3). Alternatively, the channel
37c of the channel member 37 may open in any desired direction, such as toward a
second edge 35¢e2 of the blade body 35 (the lower edge when viewing Fig. 3). As
also shown in Fig. 3, the channel member 37 1s positioned near the first edge 35e1
of the blade body 35 (the upper edge when viewing Fig. 3). Alternatively, the
channel member 37 may be positioned near the second edge 35¢2 of the blade
body 35 (the lower edge when viewing Fig. 3), or at any position intermediate the

first edge 35¢e1 and the second edge 35¢e2.

[099] The blade body 35 may have any desired length, such as a length within
the range of from about 8 cm to about 20 cm. Alternatively, the blade body 35
may be shorter than about 8 cm or longer than about 20 cm. The blade body 35
and the channel member 37 may be formed {rom any desired rigid or semi-rigid
material, such as stainless steel and polyvinyl chloride (PVC). In the illustrated
embodiment, the distal end 37a of the channel member 37 is spaced a short
distance apart from the distal end 35a of the blade body 35, and the proximal end
37b of the channel member 37 terminates at the proximal end of the 35b of the
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blade body. The distal end 37a of the channel member 37 may be positioned at any
desired distance from the distal end 35a of the blade body 35. If desired, the
proximal end 37b of the channel member 37 may terminate prior to the proximal
end of the 35b of the blade body (to the right of the proximal end of the 35b of the
blade body when viewing Fig. 3) or may extend beyond the proximal end of the
35b of the blade body (to the left of the proximal end of the 35b of the blade body
when viewing Fig. 3). The illustrated blade assembly 34 includes the substantially
straight blade body 35. Alternatively, the blade assembly 34 may be formed with
the curved blade body 44, described in detail below.

[0100]  If desired, endotracheal tube retention tabs may be provided on the
blade assembly 34 of the endotracheal tube insertion device 30. For example, as
shown in Fig. 2, two endotracheal tube retention tabs 39a extend outwardly and
upwardly (when viewing Fig. 2) from the channel member 37 and one
endotracheal tube retention tab 39b extends outwardly and downwardly (when
viewing Fig. 2) from the handle 32. The endotracheal tube retention tabs 39a and
39b have a generally arcuate shape and are configured to allow the endotracheal
tube 92 to be temporarily positioned and retained between the endotracheal tube
retention tabs 39a and the endotracheal tube retention tab 39b. Alternatively, the
tracheal tube retention tabs 39a and 39b may have any other desired shape suitable
for retaining the endotracheal tube 92. Like the blade body 35 and the channel
member 37, the endotracheal tube retention tabs 39a and 39b may be formed from
any desired rigid or semi-rigid material, such as stainless steel and polyvinyl
chloride (PVC). It will be understood that any desired number of endotracheal
tube retention tabs 39a and 39b may be provided. Further, the endotracheal tube
retention tabs 39a and 39b may be provided at any desired location on the blade

assembly 34 and/or the handle 32.
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[0101] Referring to Fig. 11, a second embodiment of the blade assembly is
shown at 42 attached to the handle 32. The blade assembly 42 has an elongated
and upwardly curved blade body 44 attached to a channel member 46. The blade
body 44 includes a first or distal end 44a, and a second or proximal end 44b
attached to the handle 32. Like the blade body 35, the blade body 44 has an

arcuate cross-sectional shape.

[0102] The channel member 46 1s attached to a first side 44c (lower side when
viewing Fig. 11) of the blade body 44, includes a first portion 46a and a second
portion 46b, and defines a longitudinally extending channel 46¢. The channel
member 46 is substantially C-shaped when viewed in cross-section and defines an
elongated slot 46d that provides access to the channel 46¢. Alternatively, the
channel member 46 may have any desired cross-sectional shape, such as
substantially oval, and substantially rectangular. The second portion 46b of the
channel member 46 extends beyond the proximal end 44b of the blade body 44
any desired distance, and includes a plurality of notches 48 formed in at least one
side of the elongated slot 46d. A distal end of the first portion 46a of the channel
member 46 may be positioned at any desired distance from the distal end 44a of
the blade body 44. Like the channel 37¢ of the channel member 37, the channel
46¢ of the channel member 46 may open in any desired direction relative to the
blade body 44, and may be laterally positioned near either longitudinal edge of the
blade body 44, or any position intermediate thereof. The illustrated blade assembly
42 includes the curved blade body 44. Alternatively, the blade assembly 42 may
be formed with the substantially straight blade body 35, described in detail above.

[0103] If desired, endotracheal tube retention tabs may also be provided on the
blade assembly 42. For example, as shown in Fig. 11, two endotracheal tube

retention tabs 49a extend outwardly and upwardly (when viewing Fig. 11) from
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the channel member 46 and one endotracheal tube retention tab 49b extends
outwardly and downwardly (when viewing Fig. 11) from the handle 32. The
endotracheal tube retention tabs 49a and 49b have a generally arcuate shape and
are configured to allow the endotracheal tube 92 to be temporarily positioned and
retained between the endotracheal tube retention tabs 49a and the endotracheal
tube retention tab 49b. Alternatively, the endotracheal tube retention tabs 49a and
49b may have any other desired shape suitable for retaining the endotracheal tube
92. Like the endotracheal tube retention tabs 39a and 39b, the endotracheal tube
retention tabs 49a and 49b may be formed from any desired rigid or semi-rigid
material, such as stainless steel and polyvinyl chloride (PVC). It will be
understood that any desired number of endotracheal tube retention tabs 49a and
49b may be provided. Further, the endotracheal tube retention tabs 49a and 49b
may be provided at any desired location on the blade assembly 42 and/or the

handle 32.

[0104]  As shown in Fig. 2, the optical assembly 36 is disposed within the
channel 37c of the channel member 37. As best shown in Figs. 5 through 7, the
optical assembly 36 includes an optical housing 50 and the flexible member 52.
The illustrated optical housing 50 includes a first portion 50a and a second portion
50b, and defines a longitudinally extending channel 50c. The optical housing 50 is
substantially circular when viewed in cross-section and defines an elongated slot
50d that provides access to the channel 50c. Alternatively, the optical housing 50
may have any desired cross-sectional shape, such as substantially oval. In the
illustrated embodiment of the optical housing 50, an inside diameter of the second
portion 50b of the optical housing 50 is larger than an inside diameter of the first
portion 50a. Alternatively, the inside diameter of the second portion 50b may be

smaller than or equal to the inside diameter of the first portion 50a. The second
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portion also includes a plurality of the notches 48 formed in at least one side of the
elongated slot 50d. The optical housing 50 may be formed from any desired rigid
or semi-rigid material, such as PVC, wire-reinforced silicon, and stainless steel.
Additionally, the optical housing 50 may be configured to be relatively more
flexible at a portion of the optical housing 50 between the first and second portions
50a and 50b, thus allowing the user to bend the portion of the optical housing 50
that extends between the channel member 37 and the video monitor 40, as shown

in Fig. 2.

[0105]  Although the blade assembly 34 of the illustrated improved
endotracheal tube insertion device 30 is shown having the channel member 37
attached thereto, the channel member 37 is not required. For example, the first
portion 50a of the optical housing 50 illustrated in Fig. 5 may be attached to the
first side 35¢ (lower side when viewing Figs. 2 and 4) of the blade body 35 in the
same manner that the channel member 37 is attached. In such an embodiment, the
longitudinally extending channel 50c would function in the same manner as the

longitudinally extending channel 37¢ of the channel member 37.

[0106]  As best shown in Figs. 6 and 7, the flexible member 52 is an elongated
member having an axis Al, a substantially cylindrical shape and includes a first or
distal end 52a and a second or proximal end 52b. Alternatively, the flexible
member 52 may have any other desired cross-sectional shape, such as substantially
oval, substantially hexagonal, and substantially rectangular. A plurality of
longitudinally extending conduits is formed within the flexible member 52. As
shown in Fig. 7, the flexible member 52 includes a first longitudinally extending
conduit 54, a second longitudinally extending conduit 56, and a third
longitudinally extending conduit 58. The video imaging device 60 is disposed in

the first longitudinally extending conduit 54. In the illustrated embodiment, the
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video imaging device 60 1s a Complementary Metal Oxide Silicon (CMOS)
camera. Alternatively, the video imaging device 60 may be any desired video
imaging device, such as a Charge-Coupled Device (CCD), fiber optic camera, and

any other direct or indirect imaging device.

[0107] A light source 62 is disposed in the second longitudinally extending
conduit 56. In the illustrated embodiment, the light source 62 is an LED lamp or
an incandescent bulb mounted at the distal end 52a of the flexible member 52.
Alternatively, the light source 62 may be any other source of light. Additionally,
the light source 62 may be a fiber optic cable connected at its proximal end to a
source of illumination (not shown), such as an LED lamp, an incandescent bulb, or
any other desired light source. The video imaging device 60 and the light source
62 are operationally connected to the video monitor 40 and/or the controller 33 by

one or more flexible electrical and/or optical connectors, shown at 66 in Fig. 6.

[0108] The third longitudinally extending conduit 58 is configured as a suction
tube and is connected to a vacuum port, such as a vacuum port 59 extending
outward of the knob 68a, as shown in Fig. 5. Although described as a suction tube,
the conduit 58 may also be used to provide oxygen to a patient. The conduit 58
may further be used to introduce tools, such as medical instruments (not shown)
into the patient. In the illustrated embodiment, the flexible member 52 has an
outside diameter of about 4 mm. Alternatively, the flexible member 52 may have

any other outside diameter.

[0109] The distal end 52a of the flexible member 52 also includes an intubation
assembly guide channel 64, the purpose for which will be described below. The
illustrated intubation assembly guide channel 64 includes a first portion 64a, a
second portion 64b proximal of the first portion 64a, and a third portion 64c

adjacent to, and radially inward of, the second portion 64b, as shown in Fig. 7A. In
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the illustrated embodiment, the third portion 64c is wider than the second portion
64b for reasons that will be described below. Specifically, the third portion 64c is
substantially cylindrical and has an inside diameter about the same size at an
outside diameter of an elongated guide member portion 78 of a guide rail 75,
described below. Alternatively, the third portion 64c may have any other desired
cross-sectional shape, such as substantially oval, substantially hexagonal, and
substantially rectangular. If desired, the third portion 64c may have any desired
inside diameter, such as an inside diameter larger than the outside diameter of the
guide member portion 78 of the guide rail 75. Additionally, the first portion 64a
has a relatively wide longitudinal opening and the second portion 64b has a

longitudinal opening smaller than the longitudinal opening of the first portion 64a.

[0110]  In the illustrated embodiment, the intubation assembly guide channel 64
has a length within the range of about 3 cm to about 7 cm, the first portion 64a has
a length within the range of about 0.5 cm to about 2 cm, and the second and third
portions 64b and 64c have a length within the range of about 2 cm to about 5 cm.
Alternately, the intubation assembly guide channel 64, and each of the first,
second, and third portions 64a, 64b, and 64c may have any desired length and
width.

[0111]  Further, it will be understood that the flexible member 52 maybe formed
without the relatively wide first channel portion 64a, and with only the second and
third portions 64b and 64c, such as shown in Fig. 7A. In an embodiment of the
flexible member 52 having only the second and third portions 64b and 64c of the
intubation assembly guide channel 64, each of the second and third portions 64b
and 64c may have any desired length, such as a length within the range of about 2

cm to about 7 cm.
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[0112]  In the illustrated embodiment, the first and second longitudinally
extending conduits 54 and 56 have a circular cross sectional shape, and the third
longitudinally extending conduit 58 has an oval cross sectional shape.
Alternatively, the first, second, and third longitudinally extending conduits 54, 56,
and 58 may have any desired cross sectional shape. The flexible member 52 may
be formed from any desired flexible or semi-flexible material, such as silicon,
rubber, wire-reinforced silicon, wire-reinforced rubber, and polymers.
Additionally, the flexible member 52 may be configured to be relatively more
flexible at its distal end 52a and relatively less flexible at its proximal end 52b,
thus providing greater flexibility within a patient's airway, and less flexibility, and

therefore greater control, for the user when handling the proximal end 52b.

[0113] The distal end 52a of the flexible member 52 also includes a mechanism
(not shown) for moving a portion of the distal end 52a, so as to view desired
portions of the patient's air passage. The mechanism (not shown) defines a joint J,
may be mechanically or electrically actuated, and is configured to move the distal
end 52a through an angle B1. In the illustrated embodiment, the angle B1 1s about
+/- 90 degrees from the axis Al of the flexible member 52. Additionally, the distal
end 52a of the flexible member 52 may be articulating so as to be configured to
move in any radial direction, thus the joint J may be configured as an articulating
joint.

[0114] The mechanism for moving a portion of the distal end 52a may be
controlled by a control device 68 at the proximal end 52b of the flexible member
52. The illustrated control device 68 includes the rotatable knob 68a and a
mounting post 68b. Alternatively, the control device 68 may located at any other
desired location on the flexible member 52 or any other desired location on the

improved endotracheal tube insertion device 30. The mechanism for moving a
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portion of the distal end 52a, and therefore the movement of the distal end 52a of
the flexible member 52, may be controlled by the control device 68, thus allowing
the user to move the distal end 52a of the flexible member 52 to a desired location
and to lock or retain the distal end 52a in the position selected by the user. As
shown in Figs. 5 through 7, an attachment member 70 is attached to the mounting
post 68b of the control device 68. The attachment member 70 may be any device
configured to retain the guided introducer intubation assembly 38 and its attached
endotracheal tube 92, described below, relative to the improved endotracheal tube
insertion device 30, and more specifically relative to the flexible member 52.
Alternatively, the attachment member 70 may be mounted to any desired portion
of the improved endotracheal tube insertion device 30, including the handle 32 and

the video monitor 40.

[0115]  The guided introducer intubation assembly 38 includes an intubation
assembly body configured as a rod 72, best shown in Figs. 8 and 8A, which
defines an introducer or bougie. The rod 72 is substantially cylindrical and has an
elongated body having a first or distal end 72a and a second or proximal end 72b.
Alternatively, the rod 72 may have any other desired cross-sectional shape, such as
substantially oval, substantially hexagonal, and substantially rectangular. The
distal end 72a of the rod 72 is tapered or substantially cone-shaped and defines a
leading end of the rod 72. The rod 72 includes a plurality of longitudinally and
radially outwardly extending ribs 74. In the illustrated embodiment, the rod 72 is
shown prior to being inserted into the endotracheal tube 92, such as the
endotracheal tube 92 shown in Fig. 9. As shown, the ribs 74 have an arcuate cross-
sectional shape. The ribs 74 may extend for any desired length of the rod 72 and
taper toward the distal end 72a.
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[0116]  The illustrated rod 72 includes a guide system configured to guide the
endotracheal tube 92 into the trachea, and configured for releasable attachment to
the flexible member 52 of the optical assembly 36. In the illustrated embodiment,
the guide system is a guide rail 75. The illustrated guide rail 75 includes a
substantially spherical tip 76 at a distal end of the guide member portion 78. The
guide member portion 78 may be attached to the rod 72 by a substantially flat
bridge 80 that extends between the rod 72 and the guide member portion 78.
Alternatively, the guide member portion 78 may be attached directly to the rod 72
without the bridge 80. Although illustrated as spherical, the tip 76 may have other
shapes, such as substantially ovoid, or having the shape of a rectangular prism or a
triangular prism. It will be understood that the tip 76 is not required, and the distal
end of the guide member portion 78 may have a rounded or tapered surface.
Additionally, the tip 76 may be of any size and have any shape that fits within the
first portion 64a. Further, the guide member portion 78 is configured to fit within
the third portion 64c, and has a diameter large enough that it is laterally retained,
1.€., that it cannot fall or be otherwise laterally removed through the second portion
64b of the guide channel 64. In the illustrated embodiment, the guided introducer
intubation assembly 38 has an overall length within the range of about 40 cm to
about 50 cm. Alternatively, the guided introducer intubation assembly 38 may

have any other desired length.

[0117]  As best shown in Fig. 8, the guide member portion 78 has a
substantially cylindrical shape and a length L1, measured from the spherical tip
76, of about 5 cm. Alternatively, the guide member portion 78 may have any other
desired cross-sectional shape, such as substantially oval, substantially hexagonal,
and substantially rectangular. Further, the guide member portion 78 may have any

desired length L1, such as a length from about 4 cm to about 6 cm. The illustrated
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bridge 80 extends from a point near the spherical tip 76 to a point near a proximal
end of the guide member portion 78. The bridge 80 may have any width and
length, and may be attached to the guide member portion 78 at any point proximal
to the spherical tip 76 or proximal to a distal end of the guide member portion 78
if the guide member portion 78 is formed without the tip 76. Alternatively, the
bridge 80 may be located at any desired portion of the rod 72. The substantially
cylindrically shaped portion of the rod 72 thus begins at a point about 7 cm from
the spherical tip 76. Alternatively, the substantially cylindrically shaped portion of
the rod 72 may begin at any desired distance from the spherical tip 76, such as a
distance from about 6 cm to about 8 cm. The bridge 80 may have any desired
thickness such that the bridge 80 may extend through the second portion 64b of

the guide channel 64, as described in detail below.

[0118] The rod 72 and the ribs 74 formed thereon, and the guide rail 75 and its
component parts; i.e., the guide member portion 78, the substantially spherical tip
76, and the bridge 80, may be formed from any flexible or semi-flexible material,
such as silicon, rubber, wire-reinforced silicon, wire-reinforced rubber, and
polymers. Additionally, the rod 72 may be configured to be relatively more
flexible at its distal end 72a and relatively less flexible at its proximal end 72b,
thus providing greater flexibility within a patient's airway, and less flexibility, and

therefore greater control, for the user when handling the proximal end 72b.

[0119]  If desired, in lieu of the ribs 74, the ribbed portion of the rod 72 may be
configured to include a solid, an expandable, or a hollow inflatable portion, a
leading edge of which may be formed with a tapered or substantially frusto-
conical shaped transition segment where the ribs 74 would otherwise begin. This

solid, expandable, or inflatable portion of the rod 72 may have, or may be inflated

26



CA 03093087 2020-09-03

WO 2019/182897 PCT/US2019/022492

to have a desired outside diameter corresponding to inside diameter of an

endotracheal tube 92.

[0120]  Alternatively, the improved endotracheal tube insertion device 30 may
be provided with a plurality of rods 72, each with ribs 74 having a different
outside diameter corresponding to the inside diameter of one of a plurality of
endotracheal tubes 92 having different inside diameters. Additionally, the
improved endotracheal tube insertion device 30 may be provided with a plurality
of rods 72 formed without ribs, each of the plurality of rods having a different
outside diameter corresponding to the inside diameter of one of a plurality of
endotracheal tubes 92 having different inside diameters. It will be understood that
each embodiment of the rod described herein, including the embodiment of the rod
having the hollow inflatable member described above, may be formed with the
tapered or substantially cone-shaped leading end as described above and

illustrated, for example, at 72a in Fig. 8.

[0121]  The flexible or semi-flexible material and arcuate cross-sectional shape
of the ribs 74 allow the ribs to be generally flexible; i.e., radially compressible
such that the outside diameter of the ribs may vary and such that the rod 72 may
be used in endotracheal tubes 92 having varying inside diameters, such as inside
diameters from about 3.0 mm, or the size of a conventional pediatric endotracheal
tube 92, to about 9.0 mm, or the size of a convention adult endotracheal tube 92.
Alternatively, the endotracheal tube 92 may have an inside diameter smaller than
about 3.0 mm or larger than about 9.0 mm. Preferably, the ribs 74 will engage the
inside surface of the endotracheal tube 92 in which the rod 72 has been inserted,
whether the inside surface has a small inside diameter, such as about 3.0 mm or a

larger inside diameter, such as about 9.0 mm.
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[0122]  The proximal end 72b of the rod 72 includes threads 73 configured for
connecting the rod 72 to a first connecting member 82, shown in Figs. 8 and 8B.
The first connecting member 82 includes a base 84 having a plurality of arms 86
extending outward therefrom. The arms 86 include inwardly extending flanges or
locking members 88. A substantially cylindrical body 90 also extends outwardly
from the base 84 between the arms 86. A longitudinally extending threaded
channel 95 is formed at least through the base 84. The first connecting member 82
1s configured to be attached to the threads 73 of the rod 72. This threaded
connection allows the user to adjust the longitudinal position of the first
connecting member 82 relative to the rod 72, 1.e., in the direction of the arrow 93
in Fig. 8, by rotating the attachment first connecting member 82 clockwise or
counterclockwise. This threaded connection further allows the user to shorten or
lengthen the rod 72 relative to the length of the tube body 94 of the endotracheal
tube 92 that will be mounted on the rod 72. If desired, a portion of the proximal
end 72b of the rod 72 that extends outward of the first connecting member 82 may
be removed by the user, such as by cutting. It will be understood that the rod 72
may be shortened or lengthened relative to the length of the tube body 94 by any

other means.

[0123]  Referring to Fig. 8C, a first alternate embodiment of the first connecting
member is shown at 82'. The first connecting member 82' is similar to the first
connecting member 82, however, the cylindrical body 90 of the first connecting
member 82' includes a portion 90a extending outward of the base 84 for
connection to a source of oxygen for example. The portion 90a may have any
desired inside and outside diameter, and may have any desired length, which may
include a length equal to a length of the cylindrical body 90. Alternatively, the

portion 90a may have a length shorter or longer than a length of the cylindrical
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body 90. The portion 90a may be configured for attachment to a source of oxygen
or air, in the same manner that the cylindrical body 98b of the conventional
connector 98 shown in Fig. 9 is configured for attachment to a source of oxygen or

air.

[0124]  If desired, air flow passageways 91 may be formed through base 84
within the portion 90a, as shown in Fig. 8C. The air flow passageways 91 define a
flow path for oxygen or air from the source of oxygen or air to the endotracheal

tube 92.

[0125] Referring to Fig. 8D, a second alternate embodiment of the first
connecting member is shown at 182. The first connecting member 182 is similar to
the first connecting member 82, and includes a base 184 having a plurality of arms
186 extending outward therefrom. The illustrated embodiment of the first
connecting member 182 includes a first pair of arms 186a and a second pair of
arms 186b, only one of which is shown in Fig. 8D, opposite the first pair of arms
186a. Each of the arms 186a and 186b include inwardly extending locking
members 188. A substantially cylindrical body 190 also extends outwardly from
the base 184 between the arms 186a and 186b. A longitudinally extending
threaded channel 195 is formed in the base 184. Side walls 192 extend outwardly
from the base 184 in a direction away from the arms 186a and 186b at side edges
of the base 184. The side walls 192 are extensions of the arms 186a and 186b and
define opening tabs that, when compressed or urged toward one another, such as
by the user, the first pair of arms 186a and the second pair of arms 186b are urged
away from each other, thus allowing the user to more easily attach and detach the
flange 98a of the connector 98 from the first connecting member 182. If desired,
the side walls 192 may be formed on any of the embodiments of the first

connecting member, such as the first connecting members 82 and 82'.
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[0126]  The guided introducer intubation assembly 38 further includes a
conventional endotracheal tube, such as shown at 92 in Fig. 9. The endotracheal
tube 92 is configured for attachment to the rod 72, as best shown in Fig. 2. The
endotracheal tube 92 has a first or distal end 92a and a second or proximal end
92b. The endotracheal tube 92 further includes a tube body 94 having balloon cuff
96 at the distal end 92a, and a conventional connector 98 at the proximal end 92b
thereof. As described in detail above, the tube body 94 of the endotracheal tube 92

may have an inside diameter of from about 3.0 mm to about 9.0 mm.

[0127]  The connector 98 includes a flange 98a having a substantially
cylindrical body 98b extending outwardly from the flange 98a. The body 98b has a
longitudinally extending channel 99 formed threrethrough. An air inflation tube
100 1s attached to the balloon cuff 96 and configured for attachment to a source of

air, such as a syringe.

[0128] The connector 98 is configured for attachment to the first connecting
member 82. When attached, the body 98b is inserted into the body 90 of the first
connecting member 82 and the flange 98a is snap fit between the arms 86 and
retained between the arms 86 by the locking members 88. The body 98b of the
connector 98 has an outside diameter of about 15 mm. Alternatively, the body 98b
may have any other outside diameter. If desired, the conventional connector 98
and the first connecting member 82 may be configured such that the body 90 of
the first connecting member 82 is smaller than, and may be inserted into the body

98b of the connector 98.

[0129]  When the guided introducer intubation assembly 38 is assembled, the
rod 72 1s inserted through the channel 99 of the connector 98 and into the tube
body 94 of the conventional endotracheal tube 92 until the guide member portion

78 extends outward of the distal end 92a of the endotracheal tube 92. When the
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rod 72 is mounted within the tube body 94 of the endotracheal tube 92, the
longitudinally extending spaces between the ribs 74 define flow paths for oxygen
from a source of oxygen (not shown) to the patient during intubation and before

the guided introducer intubation assembly 38 is removed.

[0130]  Although not illustrated, the rod 72 may be formed as a hollow member
and may also have one or more radially extending holes or perforations along its

length to facilitate the delivery and flow of oxygen from the proximal end 72b of
the rod 72.

[0131] Advantageously, the improved endotracheal tube insertion device 30,
and particularly the shape and tapered leading edge of the ribs 74 (or the
alternative ribbed portion of the rod 72 configured as a hollow inflatable member),
the smooth, tapered or cone-shaped leading end 72a of the rod 72. The spherical
tip 76, and the guide member portion 78 of the improved guided introducer
intubation assembly 38 is configured to avoid being caught on laryngeal structures
as the guided introducer intubation assembly 38 and the leading edge or distal end
92a of the endotracheal tube 92 1s advanced into the patient's airway, thus
facilitating the delivery of the endotracheal tube 92 between the vocal cords and

preventing trauma or injury to the vocal cords and other parts of the airway.

[0132] A second embodiment of the intubation assembly rod is shown at 102 in
Fig. 10. The rod 102 is similar to the rod 72 and includes the plurality of
longitudinally and radially outwardly extending ribs 104. The proximal end 102b
of the rod 102 also includes threads 105 configured for connecting the rod 102 to

the first connecting member 82, described above.

[0133] The distal end 102a of the rod 102 is tapered or substantially cone-

shaped and defines a leading end of the rod 102, and includes a guide system
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configured as a guide sleeve 106 in lieu of the guide member portion 78 and the
spherical tip 76 of the guide rail 75. The guide sleeve 106 includes a first or distal
end 106a, a second or proximal end 106b, and has a longitudinally extending
substantially cylindrical channel 106¢ formed therethrough. The illustrated guide
sleeve 106 is mounted directly to the rod 102 and a bridge, such as the bridges 80

and 112, are not required, but may be provided if desired.

[0134] In the illustrated embodiment, the distal and proximal ends 106a and
106b are tapered. The guide sleeve 106 is configured such that either the optical
housing 50 or the flexible member 52, as best shown in Fig. 12, may be inserted
through the channel 106¢ and that the guide sleeve 106 can be slidably mounted
within the channel member 37. Advantageously, the tapered leading or distal end
106a of the guide sleeve 106 is also configured for easy and atraumatic
advancement into the patient's airway; i.e., configured to avoid being caught on
laryngeal structures as the guided introducer intubation assembly 38 and the
leading edge or distal end 92a of the endotracheal tube 92 is advanced into the
patient's airway, thus facilitating the delivery of the endotracheal tube 92 between
the vocal cords and preventing trauma or injury to the vocal cords and other parts

of the airway.

[0135] A third embodiment of the intubation assembly rod is shown at 108 in
Fig. 12. The distal end 108a of the rod 108 is tapered or substantially cone-shaped
and defines a leading end of the rod 108. The rod 108 includes a guide sleeve 110.
The guide sleeve 110 includes a first or distal end 110a, a second or proximal end
110b, and has a longitudinally extending substantially cylindrical channel 110c
formed therethrough. The guide sleeve 110 is attached to the rod 108 by a
substantially flat bridge 112 that extends between the rod 108 and the guide sleeve
110. The rod 108 is otherwise substantially the same as the rod 102. Like the
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bridge 80, the bridge 112 may be located at any desired portion of the rod 108.
The bridge 112 may have any width and length, and may be attached to the guide
sleeve 110 at any point proximal to the distal end 110a of the guide sleeve 110.
Further, the guide sleeve 110 may be attached to the rod 108 at any other
longitudinal location or at any other desired distance from the distal end 108a of
the rod 108. The guide sleeve 110 is configured such that the distal end 52a of the
flexible member 52, as shown in Fig. 12, may be inserted through the channel
110c. The guide sleeve 110 is further configured for insertion through the channel
50c of the optical housing 50, the channel 37c of the channel member 37, and the
channel 46¢ of the channel member 46. Like the bridge 80, the bridge 112 may
have any desired thickness such that the bridge 112 may extend through the slot
50d of the channel 50c, the slot 37b of the channel 37c, and the slot 46d of the

channel 46c¢.

[0136] Fig. 12A is an end view of the rod 108 and shows a radially inwardly
extending stop member 114 formed at the distal end 110a of the guide sleeve 110.
The stop member 114 may be provided to assist in retaining the flexible member
52 within the guide sleeve 110 during insertion of the endotracheal tube insertion
device 30 into the patient's airway. Alternatively, the distal end 110a of the guide
sleeve 110 may include two or more of the stop members 114. Although shown
formed at the distal end 110a of the guide sleeve 110, the stop members 114 may
be formed at the proximal end 110b of the guide sleeve 110, or at any location
between the distal and proximal ends 110a and 110b. Additionally, the stop

members 114 may have any desired shape and size.

[0137]  Like the guide rail 75 and its component parts, the guide sleeve 110 and
the bridge 112 may be formed from any flexible or semi-flexible material, such as

silicon, rubber, wire-reinforced silicon, wire-reinforced rubber, and polymers.
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[0138] A fourth embodiment of the intubation assembly rod is shown at 116 in
Fig. 13. The distal end 116a of the rod 116 is tapered or substantially cone-shaped
and defines a leading end of the rod 116. The rod 116 includes a guide sleeve 118.
The guide sleeve 118 includes a first or distal end 118a, a second or proximal end
118b, and has a longitudinally extending substantially cylindrical channel 118c
formed therethrough. The guide sleeve 118 is attached to the rod 116 by the
substantially flat bridge 112 that extends between the rod 116 and the guide sleeve
118. The illustrated guide sleeve 118 also includes a longitudinally extending slot
120 formed therethrough. The rod 116 is otherwise substantially the same as the
rod 102.

[0139] A fifth embodiment of the intubation assembly rod is shown at 122 in
Fig. 14. The distal end 122a of the rod 122 is tapered or substantially cone-shaped
and defines a leading end of the rod 122. The rod 122 includes a guide sleeve 124.
The guide sleeve 124 1s similar to the guide sleeve 118 and includes a first or
distal end 124a, a second or proximal end 124b, and has a longitudinally extending
substantially cylindrical channel 124c formed therethrough. The guide sleeve 124
1s attached to the rod 122 by the substantially flat bridge 112 that extends between
the rod 122 and the guide sleeve 124. Unlike the guide sleeve 118, the distal end
124a of the guide sleeve 124 is not tapered. Rather, an end surface of the distal end
124a is substantially perpendicular to an axis A2 of the guide sleeve 124. The rod

122 1s otherwise substantially the same as the rod 102.

[0140] Fig. 14A is an end view of the rod 122 and shows a first embodiment of
a stop member 126 formed at the distal end 124a of the guide sleeve 124. The
illustrated stop member 126 includes three radially inwardly extending legs 128.
The stop member 126 may be provided to assist in retaining the flexible member

52 within the guide sleeve 124 during insertion of the endotracheal tube insertion
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device 30 into the patient's airway. Alternatively, the distal end 124a of the guide
sleeve 124 may include any desired number of the legs 128, such as one, two, or
more than three legs 128. Although shown formed at the distal end 124a of the
guide sleeve 124, the stop member 126 may be formed at the proximal end 124b
of the guide sleeve 124, or at any location between the distal and proximal ends

124a and 124b. Additionally, the legs 128 may have any desired shape and size.

[0141] Fig. 14B is an end view of the rod 122 and shows a second embodiment
of the guide sleeve 124", wherein the distal end 124'a thereof includes three of the
radially inwardly extending stop members 114. As described above, the stop
members 114 may be provided to assist in retaining the flexible member 52 within
the guide sleeve 124 during insertion of the endotracheal tube insertion device 30
into the patient's airway. Alternatively, the distal end 124'a of the guide sleeve 124"
may include two of the stop members 114 or more than three of the stop members
114. Although shown formed at the distal end 124'a of the guide sleeve 124, the
stop members 114 may be formed at the proximal end 124'b of the guide sleeve
124, or at any location between the distal and proximal ends 124'a and 124'b.
Additionally, the stop members 114 may have any desired shape and size. If
desired, an outside surface of the distal end 52a of the flexible member 52 may be
formed with guide grooves (not shown) corresponding to the stop members 114.
The flexible member 52 would therefore be slidably movable within the guide
sleeve 124" and the stop members 114 would slidably engage the flexible member

52 within the grooves.

[0142] A sixth embodiment of the intubation assembly rod is shown at 130 in
Fig. 15. The distal end 130a of the rod 130 is tapered or substantially cone-shaped
and defines a leading end of the rod 130. The rod 130 includes a guide sleeve 132

having a first or distal end 132a, a second or proximal end 132b, and has a
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longitudinally extending substantially cylindrical channel 132¢ formed
therethrough. The guide sleeve 132 is attached to the rod 130 by the substantially
flat bridge 112 that extends between the rod 130 and the guide sleeve 132. The
distal end 132a of the guide sleeve 132 has a frusto-conical shape. The guide
sleeve 132 is configured to retain a second embodiment of the flexible member, a
portion of which is shown at 134. A distal end 134a of the flexible member 134
also has a frusto-conical shape, such that the distal end 134a of the flexible
member 134 1s retained within the distal end 132a of the guide sleeve 132.
Alternatively, the distal end 134a of the flexible member 134 may be rounded,
tapered, or substantially cone-shaped and defines a leading end of the flexible
member 134. Advantageously, the tapered leading or distal end 134a of the
flexible member 134 is also configured for easy and atraumatic advancement into
the patient's airway; 1.e., configured to avoid being caught on laryngeal structures
like the guided introducer intubation assembly 38 shown in Fig. 8, as the leading
edge or distal end 92a of the endotracheal tube 92 is advanced into the patient's
airway, thus facilitating the delivery of the endotracheal tube 92 between the vocal
cords and preventing trauma or injury to the vocal cords and other parts of the

airway. The rod 130 is otherwise substantially the same as the rod 102.

[0143] It will be understood that each embodiment of a rod and a guide sleeve
described herein, including the rod 108 and the guide sleeve 110, the rod 116 and
the guide sleeve 118, the rod 122 and the guide sleeve 124, and the rod 130 and
the guide sleeve 132, may be formed without the substantially flat bridge 112. In
such embodiments, the sleeves, 110, 118, 124, and 132 are mounted directly to the
rods 108, 116, 122, and 130, respectively. The bridge 112 may have any width and
length, and may be attached to the guide sleeves 110, 118, 124, and 132 at any
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point proximal to the distal ends of the guide sleeves 110,118,124, and 132,

respectively.

[0144]  Prior to use, the guided introducer intubation assembly 38 is secured to
the optical assembly 36 by inserting the guide member portion 78 of the guide rail
75 into the intubation assembly guide channel 64 via the first portion 64a until the
guide member portion 78 is seated within the second portion 64c of the intubation
assembly guide channel 64, the tip 76 is seated within the first portion 64a of the
intubation assembly guide channel 64, and the bridge 80 extends through the
second portion 64b of the intubation assembly guide channel 64, as shown in Figs.
2 and 19. The flexible member 52 of the optical assembly 36 may be locked or
fixedly positioned relative to the optical housing 50 by manually moving the

mounting post 68b of the control device 68 into one of the notches 48.

[0145]  Alternatively, a mechanical or electro-mechanical movement device
(not shown) may be attached to the flexible member 52, between the flexible
member 52 and the optical housing 50, or between the flexible member 52 and any
desired portion of the endotracheal tube insertion device 30, and configured to
selectively move the flexible member 52 longitudinally within the optical housing

50.

[0146]  Prior to being inserted into the patient's airway, the guided introducer
intubation assembly 38 and attached endotracheal tube 92 may be releasably
attached to the endotracheal tube insertion device 30 within the attachment

member 70, as best shown in Fig. 2.

[0147] In use, one operator or user may insert the blade assembly 34, with the
attached optical assembly 36 and guided introducer intubation assembly 38, into

the airway of a patient, until the distal end 35a of the blade body 35 is at the
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epiglottis. The distal end 52a of the flexible member 52 may then be moved
outward of a distal end of the channel member 37 to gain a view of the vocal
cords. The mounting post 68b of the control device 68 is moved out of the notch
48 within which it has been positioned, and the distal end 52a of the flexible
member 52 may be moved outwardly in increments, such as about 0.5 cm
increments, up to a distance of about 7 cm. As described above, the distal end 52a
of the flexible member 52 may be moved relative to its axis Al to gain a better
view of the vocal cords, and may be locked or retained in a position selected by

the user.

[0148]  The user may then remove the endotracheal tube 92 from within the
attachment member 70. Subsequently, the user may slide the guided introducer
intubation assembly 38 forwardly into the trachea and outwardly of the guide
channel 64 until the tip 76 1s about 12 cm below or beyond the vocal cords, and
the balloon cuff 96 is below the vocal cords. The balloon cuff 96 may then be
inflated in a conventional manner. The blade assembly 34 and the optical
assembly 36 may be removed from the patient. The guided introducer intubation
assembly 38 may then be disconnected from the endotracheal tube 92 and also

removed from the patient.

[0149]  Advantageously, the improved endotracheal tube insertion device 30
includes the guided introducer intubation assembly 38, the optical assembly 36,
and the blade assembly 34, that are interconnected and function as a single unit

during endotracheal tube 92 positioning.

[0150]  As a further advantage, the improved endotracheal tube insertion device
30 is a relatively simple tool that allows a user to gain and maintain full control of
a patient or accident victim's airway without the experience of one who has

performed hundreds or thousands of endotracheal intubation procedures. Users,
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such as first responders, without such significant experience may use the improved
endotracheal tube insertion device 30 to intubate the airway of a patient with or
without the assistance of a physician airway specialist who may be viewing

remotely, but in real-time, the video of the procedure.

[0151] Advantageously, video of the airway may be transmitted via the internet
in real time to a specialist anywhere in the world. This allows the specialist to
provide advice and guidance to a less experienced or less knowledgeable user,

whether the user and patient are in a hospital or at a remote accident site.

[0152]  Although not illustrated, the optical assembly 36 may be formed with a
longitudinally extending rail, similar to the guide member portion 78, and the
guided introducer intubation assembly 38 may be formed with a corresponding
longitudinally extending slot or groove within which the rail may be slidably
mounted. A stop member, including but not limited to a retaining ball, such as
similar to the spherical tip 76, may be provided on either a distal or proximal end
of the rail or the groove to prevent proximal or rearward movement of the guided

introducer intubation assembly 38 along the rail.

[0153] A second embodiment of the endotracheal tube insertion device 1s
shown at 230 in Figs. 16 through 18. In Fig. 16, the endotracheal tube insertion
device 230 is shown with the guided introducer intubation assembly 38 and the
video monitor 40 removed for clarity. The endotracheal tube insertion device 230

also includes the optical assembly 36, described above.

[0154]  Unlike the improved endotracheal tube insertion device 30, the
improved endotracheal tube insertion device 230 does not include the blade
assembly 34. If desired, the endotracheal tube insertion device 230 may include

the handle 32. As shown in Fig. 16, the improved endotracheal tube insertion
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device 230 includes an insertion member configured as a supraglottic member 232
in lieu of the blade 35. The supraglottic member 232 includes a first or distal end
232a, a second or proximal end 232b, has a longitudinally extending passageway
234 formed therethrough, and a longitudinally extending slot 236 formed through
a wall thereof. The slot 236 may have any desired length and width. In addition to
the generally straight shape of the slot 236 shown, the slot 236 may have any other
desired shape, such as a generally serpentine or wavy pattern (not shown) to assist
in retaining the guided introducer intubation assembly 38 within the passageway

234.

[0155]  The slot 236 facilitates removal of the guided introducer intubation
assembly 38, as described below. In the illustrated embodiment, the passageway
234 has a substantially oval cross-sectional shape, as best shown in Fig. 18,
providing space for the illustrated optical assembly 36 and the guided introducer
intubation assembly 38, not shown in Figs. 16 through 18. In the illustrated
embodiment, the optical housing 50 of the optical assembly 36 is attached or
mounted within the passageway 234. It will be understood that the optical housing
50 may be integrally formed with the supraglottic member 232, or attached by any
desired means included with adhesive, by welding, or in a snap-fit arrangement to
ensure that the optical housing 50 does not move relative to the supraglottic

member 232 during use.

[0156] The guided introducer intubation assembly 38 is described as extending
into and through the passageway 234 as best shown in Figs. 17 and 18.
Alternatively however, the passageway 234 may be configured large enough to
only allow the optical assembly 36 to fit therein. In such an embodiment, the
guided introducer intubation assembly 38 may be attached to the flexible member

52, but routed outside of the supraglottic member 232.
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[0157]  In the illustrated embodiment, and as best shown in Fig. 18, the
longitudinally extending slot 236 1s formed at an angle B2 from a plane P1 that
vertically bisects the supraglottic member 232 (when viewing the cross-sectional
view of the supraglottic member 232 in Fig. 18). In the illustrated embodiment, the
angle B2 is within the range of about 30 degrees to about 60 degrees from the
plane P1. Alternatively, the angle B2 may be any angle from 0 degrees to 360

degrees from the plane P1.

[0158]  The supraglottic member 232 includes a generally bowl-shaped
supraglottic cuff 237 formed at the distal end 232a thereof. The supraglottic cuff
237 may be conventional in the art and includes a cuff wall 238 and a cuff opening
240 into which the optical assembly 36 and the guided introducer intubation
assembly 38 (not shown 1n Figs. 16 through 18) extend. The illustrated
passageway 234 has a substantially oval cross-sectional shape, however the
passageway 234 may have any desired cross-sectional shape, such as substantially
circular, and substantially rectangular. Additionally, the passageway 234 may have

any other desired diameter or cross-sectional size.

[0159]  The supraglottic cuff 237 may be a non-inflatable cuff, such as the i-
gel® supraglottic airway manufactured by Intersurgical Ltd. The non-inflatable
supraglottic cuff 237 may be formed of any gel-like or other substantially soft
material designed to provide an anatomical, impression fit over the laryngeal inlet.
Preferably, the shape, softness, and contours of the supraglottic cuff 237
accurately mirror the perilaryngeal anatomy. Alternatively, the supraglottic cuff
237, or any one or more portions thereof, may be inflatable and therefore include a
conventional air inflation tube 242, such as shown in Fig. 18. The air inflation tube
242 may be attached to the supraglottic cuff 237 and configured for attachment to

a source of air, such as a syringe. Although illustrated in one location, the air
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inflation tube 242 may be attached to the supraglottic cuff 237 at any desired
location. It will be understood that the supraglottic cuff 237 may have any desired
shape, including a shape configured to displace the epiglottis and laryngeal
structures to optimize the user's view of the vocal cords. Advantageously, the
inflatable supraglottic cuff 237 allows the user to more easily displace laryngeal

structures such as the epiglottis.

[0160] In use, the improved endotracheal tube insertion device 230 differs from
the improved endotracheal tube insertion device 30 in its position in the larynx for
operation. For example, the improved endotracheal tube insertion device 230 is
designed and configured to be inserted blindly into the mouth of a patient and
advanced along the hard and soft palates until a distal tip cuff 237t of the
supraglottic cuff 237 is seated in the hypopharynx with the cuff opening 240
facing the supraglottic structures. The flexible member 52 may then be advanced
within the optical housing 50, carrying with it the guided introducer intubation
assembly 38 in a manner similar to the method described above for use of the
improved endotracheal tube insertion device 30 having the rigid blade body 35.
Once the optical assembly 36 is optimally positioned and locked facing the vocal
cords, the guided introducer intubation assembly 38 is advanced forward and off
the optical assembly 36, as described above, such that the guided introducer

intubation assembly 38 is positioned between the vocal cords and into the trachea.

[0161] The endotracheal tube 92 is positioned below the vocal cords and
remains in the trachea. The flexible member 52, optical housing 50, and the
supraglottic member 232 may then be removed together. Advantageously, the slot
236 1n the supraglottic member 232 allows the supraglottic member 232, the
flexible member 52, and the optical housing 50 to be removed from around the

endotracheal tube 92, thus allowing the endotracheal tube 92 to remain in a desired
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position below the vocal cords. Finally, the guided introducer intubation assembly

38 may be removed from within the endotracheal tube 92.

[0162] A third embodiment of the endotracheal tube insertion device is shown
at 330 in Figs. 20 and 21. The endotracheal tube insertion device 330 1s similar to
the endotracheal tube insertion device 230, includes the video monitor 40, and 1s

configured to be used with the endotracheal tube 92 and the flexible member 52.

[0163] As shown in Fig. 20, the improved endotracheal tube insertion device
330 includes a supraglottic portion 332. The supraglottic portion 332 includes a
first or distal end 332a, a second or proximal end 332b, has a longitudinally
extending passageway 334 formed therethrough, and a longitudinally extending
slot 336 formed through a wall thereof. Like the slot 236 described above, the slot
336 may have any desired length and width and may have any other desired shape,
such as a generally serpentine or wavy pattern (not shown) to assist in retaining
the endotracheal tube 92 within the passageway 334. The passageway 334 may
have any desired shape, such as a substantially oval cross-sectional shape or a
substantially cylindrical shape. It will be understood that the passageway 334 must

be large enough to allow the endotracheal tube 92 to be inserted therein.

[0164] The supraglottic portion 332 includes a generally bowl-shaped
supraglottic cuff 337 formed at the distal end 332a thereof. The supraglottic cuff
337 may be conventional in the art and includes a cuff wall 338 and a cuff opening
340 into which the concentrically arranged flexible member 52 and endotracheal
tube 92 (best shown in Fig. 21) extend. Like the supraglottic cuff 237, the
supraglottic portion 332 may include a non-inflatable supraglottic cuff 337, as
described above. The supraglottic cuff 337, or any one or more portions thereof,
may be inflatable, and thus may include the conventional air inflation tube 242 as

shown in Fig. 18 and described above. The supraglottic cuff 337 may have any
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desired shape, including a shape configured to displace the epiglottis and laryngeal
structures to optimize the user's view of the vocal cords. Advantageously, the
inflatable supraglottic cuff 337 allows the user to more easily displace laryngeal

structures such as the epiglottis.

[0165]  An optical housing portion 350 extends outward of the proximal end
332b of the supraglottic portion 332. A large opening or sled area 341 is defined in
the optical housing portion 350 adjacent the proximal end 332b of the supraglottic
portion 332. The sled area 341 may be any desired size sufficient to allow the
concentrically arranged flexible member 52 and endotracheal tube 92 to be
inserted therein. The optical housing portion 350 may be attached to the
supraglottic portion 332 by any desired means, such as with an adhesive, by a
threaded connection, or by welding. Alternatively, the optical housing portion 350

may be integrally formed with the supraglottic portion 332, as shown in Fig. 20.

[0166] In the embodiment illustrated in Fig. 20, the flexible member 52 is
inserted within the endotracheal tube 92. The endotracheal tube 92 with the
flexible member 52 mounted therein is then inserted through the sled area 341 and
into the passageway 334. The proximal end of the flexible member 52 may be
secured within the optical housing portion 350 in the same manner that the flexible
member 52 is secured within the second portion 50b of the optical housing 50,
described above. The proximal end 92b of the endotracheal tube 92 and the
attached connector 98 remain within the sled area 341, and may be releasably

attached to the optical housing portion 350 or the flexible member 52.

[0167]  As described above, the flexible member 52 and the concentrically
mounted endotracheal tube 92 extend longitudinally through the passageway 334
of the supraglottic portion 332. In use, the endotracheal tube insertion device 330

may be inserted into the airway, and the flexible member 52 and the concentrically
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mounted endotracheal tube 92 may then be advanced below the vocal cords. Once
the endotracheal tube 92 is positioned below the vocal cords, the flexible member
52 and the supraglottic portion 332 are removed. The flexible member 52 may be
removed {rom the proximal end 92b of the endotracheal tube 92. The slot 336 in
the supraglottic portion 332 allows the supraglottic portion 332 to be removed
from around the endotracheal tube 92, thus allowing the endotracheal tube 92 to

remain in a desired position below the vocal cords.

[0168] Referring to Fig. 21, the flexible member 52 and endotracheal tube 92
are shown within a portion of the supraglottic portion 332. As shown, the flexible
member 52 and endotracheal tube 92 are concentrically arranged wherein the
flexible member 52 is inserted within the endotracheal tube 92, and the

endotracheal tube 92 is inserted into the passageway 334 as described above.

[0169] If desired, the distal end 52a of the flexible member 52 may have
retention features such as ribs 432 having tapered leading edges similar to the ribs
74 on the rod 72, to retain the distal end 92a of the endotracheal tube 92 about the
distal end 52a of the flexible member 52 during insertion into the airway.
Alternatively, the distal end 52a of the flexible member 52 may have a frusto-
conical shape, as shown in Fig. 15, thus also retaining the distal end 92a of the
endotracheal tube 92 about the distal end 52a of the flexible member 52 during
insertion into the airway. Additionally, the distal end 52a of the flexible member
52, in an area generally the same as the area in which the tapered leading edges of
the ribs 432 shown in Fig. 21 are formed, may be configured to include a solid, an
expandable, or a hollow inflatable portion, a leading edge of which may be formed
with a tapered or substantially frusto-conical shaped transition segment where the
ribs 432 would otherwise begin. Significantly, the ribs 432, particularly the shape
and tapered leading edges of the ribs 432, or the alternative distal end 52a having
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the solid, expandable, or inflatable portion and the corresponding tapered or
substantially frusto-conical shaped transition segment of the flexible member 52 of
the improved endotracheal tube insertion device 330 are configured to prevent the
leading edge or distal end 52a of the flexible member 52 from catching on
laryngeal structures as the flexible member 52 and surrounding endotracheal tube
92 is advanced into the patient's airway, thus facilitating the delivery of the
endotracheal tube 92 between the vocal cords and preventing trauma or injury to

the vocal cords and other parts of the airway.

[0170] It will be understood that each of the improved endotracheal tube
insertion devices 30, 230, and 330, illustrated and described herein, may be
manufactured in any desired size. For example, the improved endotracheal tube
insertion devices 30, 230, and 330 may be relatively small so as to be configured
for use with pediatric patients, may be relatively large so as to be configured for

use with adult patients.

[0171]  Fig. 22 is a second embodiment of the flexible member 500. The
flexible member 500 is similar to the flexible member 52 and is configured as an
elongated member having an axis A3. The flexible member 500 includes a body
502 having a substantially cylindrical shape, a first or distal end 502a and a second
or proximal end (not shown, but substantially the same as the proximal end 52b of
the flexible member 52). Like the flexible member 52, the flexible member body
502 may alternatively have any other desired cross-sectional shape, such as
substantially oval, substantially hexagonal, and substantially rectangular. The
flexible member body 502 includes the video imaging device 60 and the light
source 62 disposed in first and second longitudinally extending conduits,
described above, and the third longitudinally extending conduit 58 configured as a

suction tube.
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[0172]  The flexible member 500 also includes an intubation assembly rod
receptor 504. The intubation assembly rod receptor 504 is configured as an
elongated member having an axis A4, has a substantially cylindrical shape, and
includes a first or distal end 504a. A proximal end 504b of the intubation assembly
rod receptor 504 extends radially outwardly and longitudinally from the body 502
of the flexible member 500 such that the axis A4 is parallel to the axis A3 of the
flexible member body 502. The intubation assembly rod receptor 504 has a length
L2 within the range of about 1 cm to about 5 cm such that the distal end 504a of
the intubation assembly rod receptor 504 is substantially coplanar with the distal

end 502a of the flexible member body 502.

[0173]  Alternatively, the intubation assembly rod receptor 504 may have any
other desired cross-sectional shape, such as substantially oval, substantially
hexagonal, and substantially rectangular. Further, the intubation assembly rod
receptor 504 may have any desired length L2, such as a length from about 0.5 cm

to about 10 cm.

[0174]  Fig. 23 is a third embodiment of the flexible member 510. The flexible
member 510 includes a body 512 having a substantially cylindrical shape, a first or
distal end 512a, a second or proximal end (not shown, but substantially the same
as the proximal end 52b of the flexible member 52), and the axis A3. Like the
flexible member body 502, the flexible member body 512 may alternatively have
any other desired cross-sectional shape, such as substantially oval, substantially
hexagonal, and substantially rectangular. The flexible member body 512 includes
the video imaging device 60 and the light source 62 disposed in first and second
longitudinally extending conduits, described above, and the third longitudinally

extending conduit 58 configured as a suction tube.
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[0175]  The flexible member 510 also includes an intubation assembly rod
receptor 514. The intubation assembly rod receptor 514 is configured as an
elongated member having the axis A4, has a substantially cylindrical shape, and
includes a first or distal end 514a. A proximal end 514b of the intubation assembly
rod receptor 514 has any desired length and extends radially outwardly and
longitudinally from the body 512 of the flexible member 510 such that the axis A4
parallel to the axis A3 of the flexible member body 512. The distal end 514a of the
intubation assembly rod receptor 514 extends beyond the distal end 512a of the
body 512 a distance L3 within the range of about 0.5 cm to about 2.5 cm.
Alternatively, the distal end 514a of the intubation assembly rod receptor 514 may
extend beyond the distal end 512a of the body 512 any desired distance L3, such

as a distance from about 0.1 cm to about 5 cm.

[0176]  Fig. 24 is a fourth embodiment of the flexible member 520. The flexible
member 520 includes a body 522 having a substantially cylindrical shape, a first or
distal end 522a and a second or proximal end (not shown, but substantially the
same as the proximal end 52b of the flexible member 52), and the axis A3. Like
the flexible member body 502, the flexible member body 522 may alternatively
have any other desired cross-sectional shape, such as substantially oval,
substantially hexagonal, and substantially rectangular. The flexible member body
522 includes the video imaging device 60 and the light source 62 disposed in first
and second longitudinally extending conduits, described above, and the third

longitudinally extending conduit 58 configured as a suction tube.

[0177]  The flexible member 520 also includes an intubation assembly rod
receptor 524. The intubation assembly rod receptor 524 is configured as an
elongated member having the axis A4, has a substantially cylindrical shape, any

desired length, and includes a first or distal end 524a. A proximal end 524b of the
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intubation assembly rod receptor 524 extends radially outwardly and
longitudinally from the body 522 of the flexible member 520 parallel to the axis
A3 of the flexible member body 522. The distal end 524a of the intubation
assembly rod receptor 524 does not extend all the way to the distal end 522a of the
body 522, but is spaced apart from the distal end 522a of the body 522 a distance
L4 within the range of about 0.5 cm to about 2.5 cm. Alternatively, the distal end
524a of the intubation assembly rod receptor 524 may be spaced apart from the
distal end 522a of the body 522 any desired distance L4, such as a distance from

about 0.1 cm to about 7 cm.

[0178]  Fig. 25 is a fifth embodiment of the flexible member 530. The flexible
member 530 1s similar to the flexible member 52 and 1s configured as an elongated
member having the axis A3. The flexible member 530 includes a body 532 having
a substantially oval cross-sectional shape, a first or distal end 532a and a second or
proximal end (not shown, but substantially the same as the proximal end 52b of
the flexible member 52). Like the flexible member 52, the flexible member body
532 may alternatively have any other desired cross-sectional shape, such as
substantially hexagonal, substantially rectangular, and substantially circular. The
flexible member body 532 includes the video imaging device 60 and the light
source 62 disposed in first and second longitudinally extending conduits,
described above, and the third longitudinally extending conduit 58 configured as a

suction tube.

[0179]  The flexible member 530 also includes an intubation assembly rod
receptor 534. The intubation assembly rod receptor 534 is configured as an
elongated member having the axis A4, has a substantially oval cross-sectional
shape, and includes a first or distal end 534a. The intubation assembly rod receptor

534 extends radially outwardly and longitudinally from the body 532 of the
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flexible member 500 parallel to the axis A3 of the flexible member body 532. The
intubation assembly rod receptor 534 is spaced apart from the body 532 by an
arcuate slot or groove 536. The intubation assembly rod receptor 534 may have
any desired length, such as the length L2 (see Fig. 22), and may be configured
such that the distal end 534a of the intubation assembly rod receptor 534 is
substantially coplanar with the distal end 532a of the flexible member body 532.
Alternatively, the distal end 534a may extend beyond the distal end 532a of the
body 532, such as the length L3 (see Fig. 23), or may be spaced apart from the
distal end 532a, such as the distance L4 (see Fig. 24), such that the distal end 534a
of the receptor 534 does not extend all the way to the distal end 532a of the body
532. Additionally, the intubation assembly rod receptor 534 may have any other
desired cross-sectional shape, such as substantially hexagonal and substantially

rectangular, and may also be substantially cylindrical.

[0180] Fig. 26 is a sixth embodiment of the flexible member 540. The flexible
member 540 1s similar to the flexible member 52 and 1s configured as an elongated
member having the axis A3. The flexible member 540 includes a body 542 having
a substantially cylindrical shape, a first or distal end 542a and a second or
proximal end (not shown, but substantially the same as the proximal end 52b of
the flexible member 52). Like the flexible member body 532, the flexible member
body 542 may alternatively have any other desired cross-sectional shape, such as
substantially oval, substantially hexagonal, and substantially rectangular. The
flexible member body 542 includes the video imaging device 60 and the light
source 62 disposed in first and second longitudinally extending conduits,
described above, and the third longitudinally extending conduit 58 configured as a

suction tube.
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[0181]  The flexible member 540 also includes an intubation assembly rod
receptor 544. The intubation assembly rod receptor 544 is configured as an
elongated member having an axis A5, and includes a first or distal end 544a. The
intubation assembly rod receptor 544 is formed from the body 542 and is
separated therefrom by an arcuate slot or groove 546. The distal end 544a of the
intubation assembly rod receptor 544 does not extend all the way to the distal end
542a of the body 542, but is spaced apart from the distal end 542a of the body 542
a distance LS within the range of about 1 cm to about 2.5 cm. Alternatively, the
distal end 544a of the intubation assembly rod receptor 544 may be spaced apart
from the distal end 542a of the body 542 any desired distance L5, such as a
distance from about 0.5 cm to about 5 cm.

[0182] It will be understood that the illustrated intubation assembly rod
receptors, such as the receptors 504, 514, 524, 534, and 544 may be formed at any
desired location on the distal ends of the flexible members 500, 510, 520, 530, and
540, and are not limited to the locations illustrated in the Figures.

[0183] It will be also understood that the distal ends 504a, 514a, 524a, 534a,
and 544a of the receptors 504, 514, 524, 534, and 544, respectively, may be
formed from, or reinforced with, a substantially rigid material, such as a rigid or
semi-rigid polymer, metal, composite, or like material, to provide improved

rigidity during use.

[0184] Fig. 27 is a seventh embodiment of the intubation assembly rod 550 of
the guided introducer intubation assembly 38. The intubation assembly rod 550 is
similar to the intubation assembly rod 102 shown in Fig. 10, and may include the
plurality of longitudinally and radially outwardly extending ribs 104. Although not

shown in Fig. 27, a proximal end of the intubation assembly rod 550 may also
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include the threads 105 configured for connecting the intubation assembly rod 550

to the first connecting member 82, described above.

[0185] It will be understood that each embodiment of the intubation assembly
rod described herein may have features other than the ribs 74 and 104. For
example, in lieu of the ribs 74 and 104, the ribbed portion of the intubation
assembly rods, including the intubation assembly rod 550 and each embodiment of
the intubation assembly rod described herein, may be configured to include a
solid, an expandable, or a hollow inflatable portion, a leading edge of which may
be formed with a tapered or substantially frusto-conical shaped transition segment
where the ribs 74 or 104 would otherwise begin. This solid, expandable, or
inflatable portion of the intubation assembly rod 550 may have, or may be inflated
to have a desired outside diameter corresponding to inside diameter of an
endotracheal tube 92. The ribs 74 and 104, and the structures providing an
alternative to the ribs 74 and 104, i.e., the solid, expandable, or inflatable portion
and the corresponding tapered or substantially frusto-conical shaped transition
segment, are configured to avoid being caught on laryngeal structures as the
guided introducer intubation assembly 38 and the leading edge or distal end 92a of
the endotracheal tube 92 is advanced into the patient's airway, thus facilitating the
delivery of the endotracheal tube 92 between the vocal cords and preventing
trauma or injury to the vocal cords and other parts of the airway.

[0186] A distal end 550a of the rod 550 may be rounded, as illustrated, or
tapered, and defines a leading end of the rod 550. The distal end 550a of the rod
550 may also include a guide system configured as a guide sleeve 552. The guide
sleeve 552 includes an open first or distal end 552a, an open second or proximal
end 552b, and has a longitudinally extending substantially cylindrical channel
552¢ formed therethrough and defining an axis A6. The illustrated guide sleeve
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552 is configured such that the receptors 504, 514, 524, 534, and 544 may be

inserted into the channel 552c.

[0187] Fig. 28 is an eighth embodiment of the intubation assembly rod 560 of
the guided introducer intubation assembly 38. The intubation assembly rod 560 is
similar to the intubation assembly rod 550 and may include the longitudinally and
radially outwardly extending ribs 104, described above. Although not shown in
Fig. 28, the intubation assembly rod 560 may also include the threads 105
configured for connecting the rod 560 to the first connecting member 82,
described above.

[0188] A distal end 560a of the rod 560 may also include a guide system
configured as a guide sleeve 562. The guide sleeve 562 includes a closed first or
distal end 562a and an open second or proximal end 562b. A longitudinally
extending substantially cylindrical channel 562c 1s formed through the guide
sleeve 562 from the closed distal end 562a to the open proximal end 562b, and
defining the axis A6. The illustrated guide sleeve 562 is configured such that the
receptors 504, 514, 524, 534, and 54 may be inserted into the channel 562c. The
distal end 562a of the guide sleeve 562 may be rounded, as illustrated, or tapered,
and defines a leading end of the rod 560.

[0189]  Fig. 29 is a ninth embodiment of the intubation assembly rod 570 of the
guided introducer intubation assembly 38. The intubation assembly rod 570 is
similar to the intubation assembly rod 560 and may include the longitudinally and
radially outwardly extending ribs 104, described above. Although not shown in
Fig. 28, the intubation assembly rod 570 may also include the threads 105
configured for connecting the intubation assembly rod 570 to the first connecting

member 82, described above.
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[0190] A distal end 570a of the rod 570 may also include a guide system
comprising a first guide sleeve 572 and a second guide sleeve 574. The first guide
sleeve 572 includes a closed first or distal end 572a, and an open second or
proximal end 572b formed in the rod 570. A longitudinally extending substantially
cylindrical channel 572c is formed through the first guide sleeve 572 from the
closed distal end 572a to the open proximal end 572b, and defines the axis A6.
[0191] The second guide sleeve 574 is includes an open first or distal end 574a,
and an open second or proximal end 574b. A longitudinally extending
substantially cylindrical channel 574c 1s formed through the second guide sleeve
574 from the open distal end 574a to the open proximal end 574b, and defines an
axis A7.

[0192]  The illustrated first guide sleeve 572 is configured such that the
receptors 504, 514, 524, 534, and 544 may be inserted into the channel 572c. A
distal end 572a of the first guide sleeve 572 may be rounded, as illustrated, or
tapered, and defines a leading end of the rod 570. Similarly, the second guide
sleeve 574 1s configured such that the distal ends 502a, 512a, 522a, 532a, and 542a
of the flexible member bodies 502, 512, 522, 532, and 542, respectively, may be
inserted into the channel 574c. If desired, the distal end 572a of the first guide

sleeve 572 may be open.

[0193] Fig. 30A is a tenth embodiment of the intubation assembly rod 580 of
the guided introducer intubation assembly 38. The intubation assembly rod 580 is
similar to the intubation assembly rod 550, described above, has a distal end 580a,
and defines an axis A8. The intubation assembly rod 580 may include the
longitudinally and radially outwardly extending ribs 104, described above, and
may also include the threads 105 configured for connecting the rod 580 to the first

connecting member 82. The distal end 580a of the intubation assembly rod 580
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may be rounded, as illustrated, or tapered, and defines a leading end of the
intubation assembly rod 580.

[0194]  The intubation assembly rod 580 may also include a guide system
comprising a guide sleeve or guide ring 582. The guide ring 582 includes an open
first or distal end 582a and an open second or proximal end 582b. A longitudinally
extending substantially cylindrical channel 582c is formed through the guide ring
582 from the distal end 582a to the proximal end 582b thereof and defines the axis
AG6. If desired, one or more guide rings 582 may be formed on the intubation
assembly rod 580.

[0195]  The illustrated guide ring 582 is configured such that the receptors 504,
514, 524, 534, and 544 may be inserted into the channel 582c. Alternatively, the
guide ring 582 may be configured such that the distal ends 502a, 512a, 522a, 532a,
and 542a of the flexible member bodies 502, 512, 522, 532, and 542, respectively,

may be inserted into and through the channel 582c.

[0196] Fig. 30B is an eleventh embodiment of the intubation assembly rod 580'
of the guided introducer intubation assembly 38. The intubation assembly rod 580'
1s similar to the intubation assembly rod 580, described above, has a distal end
580a', and defines the axis A8. Like the intubation assembly rod 580, the
intubation assembly rod 580" may include the longitudinally and radially
outwardly extending ribs 104, described above, and may also include the threads
105 configured for connecting the rod 580' to the first connecting member 82,
described above. The distal end 580a' of the intubation assembly rod 580' may be
rounded, as illustrated, or tapered, and defines a leading end of the intubation
assembly rod 580'".

[0197]  The intubation assembly rod 580" may also include a guide system

comprising a guide sleeve or guide ring 582". The guide ring 582" includes an open
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first or distal end 582a' and an open second or proximal end 582b'. A
longitudinally extending substantially cylindrical channel 582c¢' is formed through
the guide ring 582" from the distal end 582a’ to the proximal end 582b' thereof and
defines the axis A6. If desired, one or more guide rings 582' may be formed on the
intubation assembly rod 580'.

[0198] The guide ring 582' differs from the guide ring 582 in that the distal end
582a’' of the guide ring 582', which defines a leading edge during insertion of the
intubation assembly rod 580', may be formed at an angle 584 relative to the axis
A6. In the illustrated embodiment, the angle 584 is about 45 degrees.
Alternatively, the distal end 582a’' of the guide ring 582' may be formed at any
desired angle 584 relative to the axis A6, such as an angle between about 35
degrees and about 65 degrees. Additionally, the proximal end 582b' of the guide
ring 582' may be formed at an angle substantially parallel to the distal end 582a'.
Alternatively, the proximal end, as shown by the phantom line 582b", may also be
formed at an angle 586 relative to the axis A8. For example, the angle 586 may be
any desired angle 584 relative to the axis A8, such as an angle between about 35
degrees and about 65 degrees. It will be understood that the proximal ends 582b'
and 582b" define a leading edge during removal of the intubation assembly rod
580"

[0199] The guide ring 582" is configured such that the receptors 504, 514, 524,
534, and 544 may be inserted into the channel 582c¢'. Alternatively, the guide ring
582" may be configured such that the distal ends 502a, 512a, 522a, 532a, and 542a
of the flexible member bodies 502, 512, 522, 532, and 542, respectively, may be
inserted into and through the channel 582c'.

[0200]  Alternatively, the distal ends 550a, 560a, 570a, 580a, and 580a’, of the
rods 550, 560, 570, 580, and 580" may be formed as a sphere or ball, such as
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shown at 564 in Figs. 36 and 37. As shown in Figs. 36 and 37, the intubation
assembly rod 560' 1s substantially similar to the intubation assembly rod 560,
includes the guide sleeve 562', the longitudinally extending substantially
cylindrical channel 562¢' formed through the guide sleeve 562' from the closed
distal end 562a' to the open proximal end 562b'. The distal end of the intubation
assembly rod 560' 1s configured as the ball 564.

[0201]  Alternatively, the distal ends of the embodiments of the intubation
assembly rods illustrated and described herein may be curved. For example, Fig.
38 shows a twelfth embodiment of the intubation assembly rod 630 having a
curved distal end 630a. The rod 630 is otherwise similar to the intubation
assembly rod 72 described above, and may include the plurality of longitudinally
and radially outwardly extending ribs 74. A proximal end (not shown) of the
intubation assembly rod 630 may also include the threads 73 configured for
connecting the intubation assembly rod 630 to the first connecting member 82,
described above.

[0202]  As shown in Fig. 38, the distal end 630a of the intubation assembly rod
630 terminates in a spherical shaped tip 634, and defines a leading end of the
intubation assembly rod 630. Alternatively, the distal end 630a of the intubation
assembly rod 630 may be rounded or tapered.

[0203]  Similarly, Fig. 39 shows a thirteenth embodiment of the intubation
assembly rod 640 having a curved distal end 640a. The intubation assembly rod
640 1s similar to the rod 560 described above, and may include the plurality of
longitudinally and radially outwardly extending ribs 74. A proximal end (not
shown) of the intubation assembly rod 630 may also include the threads 73
configured for connecting the intubation assembly rod 630 to the first connecting

member 82, described above.
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[0204]  The distal end 640a of the intubation assembly rod 640 may also include
a guide system configured as a guide sleeve 642. The guide sleeve 642 includes an
open first or distal end 642a, an open second or proximal end 642b, and has an
elongated channel 642¢ formed therethrough. The illustrated guide sleeve 642 is
configured such that the receptors 504, 514, 524, 534, and 544 may be inserted
into the channel 642c.

[0205]  Fig. 40 also shows a fourteenth embodiment of the intubation assembly
rod 650 having a curved distal end portion. The intubation assembly rod 650 is
similar to the intubation assembly rod 640 described above, but includes a guide
sleeve 652 having a closed distal end 652a. The intubation assembly rod 650 may
include the plurality of longitudinally and radially outwardly extending ribs 74. A
proximal end (not shown) of the intubation assembly rod 630 may also include the
threads 73 configured for connecting the intubation assembly rod 630 to the first
connecting member 82, described above.

[0206]  As shown in Fig. 40, a distal end 650a of the intubation assembly rod
650 includes a guide system configured as the guide sleeve 652. The guide sleeve
652 includes the closed first or distal end 652a, an open second or proximal end
652b, and has an elongated channel 652c formed therethrough. The illustrated
guide sleeve 652 1s configured such that the receptors 504, 514, 524, 534, and 544

may be inserted into the channel 652c.

[0207] It will be understood that the entire length of any of the embodiments of
the intubation assembly rods illustrated and described herein may be curved.
Alternatively, any desired portion of the embodiments of the intubation assembly
rods illustrated and described herein may be curved, such as the distal ends
thereof, as shown in Figs. 38 through 40. Advantageously, intubation assembly

rods having curved distal ends minimize the possibility of the intubation assembly
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rod distal end from being caught or otherwise hung-up on an anterior wall of the
trachea or on other laryngeal structures such as the arytenoids when advancing the
intubation assembly, such as the guided introducer intubation assembly 38, into

the trachea.

[0208]  As described above, the intubation assembly rods and their component
parts; i.e., the guide systems formed thereon, may be formed from any flexible or
semi-flexible material, such as silicon, rubber, wire-reinforced silicon, wire-
reinforced rubber, and polymers. Accordingly, in a free state; i.e., prior to insertion
into the endotracheal tube 92, the intubation assembly rods may have a curved
shape. In addition to providing rods with advantageous flexibility when inserted
into a patient's airway, the flexibility of the intubation assembly rods also provides
greater control for the user when inserting the rods into the endotracheal tube 92.
[0209] Figs. 31 and 32 illustrate a second embodiment of the channel member
600 configured for attachment to the blade body 35 and further configured to
receive and retain the flexible member 52 of the optical assembly 36, as shown in
Figs. 2 through 4.

[0210]  As described above and also shown in Figs. 3 and 4, the blade body 35
1s substantially straight in the longitudinal direction and has an arcuate cross-
sectional shape. Alternatively, the blade body 35, and each embodiment of the
blade body described herein, may be formed with the curved blade body 44,

described in detail above and shown in Fig. 11.

[0211]  The channel member 600 includes a first or distal end 600a, a second or
proximal end (not shown), defines a longitudinally extending channel 601, and is
attached to the first side 35¢ (lower side when viewing Fig. 31) of the blade body
35. The illustrated channel member 600 has substantially circular cross-sectional

shape. Alternatively, the channel member 600 may have any desired cross-
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sectional shape, such as substantially oval, substantially rectangular, or other

geometric shape.

[0212]  As shown in Figs. 31 and 32, the channel member 600 is positioned
near the second edge 35¢e2 of the blade body 35 (the right edge when viewing Fig.
31). Alternatively, the channel member 600 may be positioned near the first edge
35el of the blade body 35 (the left edge when viewing Fig. 31), or at any position
intermediate the first edge 35e1 and the second edge 35¢2.

[0213]  The channel member 600 may include one or more endotracheal tube
retention tabs 602 that extend outwardly from the channel member 600. The
endotracheal tube retention tab 602 is configured to allow an endotracheal tube,
such as the endotracheal tube 92, to be temporarily positioned and retained thereon

or therein.

[0214]  The retention tab 602 defines a longitudinally extending channel 606,
and extends from the second edge 35¢2 of the blade body 35 (the right edge when
viewing Fig. 31). As also shown in Fig. 31, the retention tab 602 has a
substantially circular cross-sectional shape and defines an elongated slot 608 that
provides access to the channel 606. When viewed in cross-section, the slot 608
may have any desired size, such as about 120 degrees of the circumference of the
retention tab 602. Alternatively, the slot 608 may be within about 90 degrees to
about 180 degrees of the circumference of the retention tab 602. The retention tab
602 may additionally have any desired cross-sectional shape, such as substantially
oval, substantially rectangular, or other geometric shape.

[0215]  The retention tabs 602 may have any desired length to help retain,
guide, and control the endotracheal tube 92 during its positioning and delivery into

the trachea. Additionally, if more than one retention tab 602 is provided, each
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retention tab 602 may have a different length determined by its relative position on
the channel member 600.

[0216] It will be understood that any desired number of endotracheal tube
retention tabs 602 may be provided. Further, the endotracheal tube retention tabs
602 may be provided at any desired location on the channel member 600,
including at or near the proximal end (not shown in Figs. 31 and 32) and at or near
the distal end 35a of the blade body 35, such as shown in Fig. 32.

[0217]  The retention tab 602 may be formed from any desired substantially
rigid or semi-rigid material, such as PVC, wire-reinforced silicon, and stainless
steel. Alternatively, the retention tab 602 may be formed from any flexible or
semi-flexible material, such as silicon, rubber, wire-reinforced silicon, wire-
reinforced rubber, and polymers. In addition to the flexible or semi-flexible
material providing the retention tab 602 with advantageous flexibility when
inserted into a patient's airway, this flexibility also provides the retention tab 602,
and the slot 608 formed therein, with sufficient flexibility to facilitate insertion
and removal of the endotracheal tube 92 therefrom.

[0218] If desired, the blade body 35 may include a camera channel 610 formed
along the first edge 35¢el of the blade body 35 (the left edge when viewing Fig.
31). The camera channel 610 is configured to receive a second video imaging
device 60/, i.e., a video imaging device in addition to the video imaging device 60
in any of the flexible members described herein, including the flexible members
52, 500, 510, 520, 530, and 540. The camera channel 610 is further configured to
receive a second light source 62, i.e., a light source in addition to the light source
62 in any one of the flexible members 52, 500, 510, 520, 530, and 540.

[0219] The second video imaging device 60' may be the same as the video

imaging device 60 described above, and may therefore be a CMOS camera, a
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CCD, a fiber optic camera, and any other direct or indirect imaging device.
Accordingly, an electrical wire for an imaging device such as the CCD may extend
within the camera channel 610.

[0220]  The second light source 62' may be the same as the light source 62
described above, and may therefore be an LED lamp or an incandescent bulb
mounted at the distal end of the flexible member, such as the distal end 52a of the
flexible member 52. Alternatively, the second light source 62' may be any other
source of light. Additionally, the second light source 62' may be a fiber optic cable
connected at its proximal end to a source of illumination (not shown), such as an
LED lamp, an incandescent bulb, or any other desired light source. The video
imaging devices 60 and 60' and the light sources 62 and 62' are operationally
connected to the video monitor 40 and/or the controller 33 by one or more flexible
electrical and/or optical connectors, shown at 66 in Fig. 6. The video monitor 40
may be configured to allow images from more than one video imaging device 60
and/or 60' to be viewed on the same screen, such as in a split screen arrangement.
Alternatively, more than one video monitor 40 may be provided to allow images
from more than one video imaging device 60 and/or 60' to be viewed
simultaneously.

[0221]  Figs. 33 through 35 illustrate a seventh embodiment of the flexible
member 620. The flexible member 620 is similar to the flexible member 520
shown in Fig. 24. The flexible member 620 includes a body 622 having a
substantially cylindrical shape, a first or distal end 622a and a second or proximal
end (not shown, but substantially the same as the proximal end 52b of the flexible
member 52), and the axis A3. Like the flexible member body 522, the flexible
member body 622 may alternatively have any other desired cross-sectional shape,

such as substantially oval, substantially hexagonal, and substantially rectangular.
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The flexible member body 622 includes the video imaging device 60 and the light
source 62 disposed in first and second longitudinally extending conduits,
described above, and the third longitudinally extending conduit 58 configured as a
suction tube.

[0222]  The flexible member 620 also includes the intubation assembly rod
receptor 624. The intubation assembly rod receptor 624 is configured as an
elongated member having the axis A4, has a substantially cylindrical shape, any
desired length, and includes a first or distal end 624a. A proximal end 624b of the
intubation assembly rod receptor 624 extends radially outwardly and
longitudinally from the body 622 of the flexible member 620 parallel to the axis
A3 of the flexible member body 622. The distal end 624a of the intubation
assembly rod receptor 624 does not extend all the way to the distal end 622a of the
body 622, but is spaced apart from the distal end 622a of the body 622 the distance
L4 within the range of about 0.5 cm to about 2.5 cm. Alternatively, the distal end
624a of the intubation assembly rod receptor 624 may be spaced apart from the
distal end 622a of the body 622 any desired distance L4, such as a distance from
about 0.1 cm to about 7 cm.

[0223]  The flexible member body 622 may include one or more endotracheal
tube retention tabs 626 that extend outwardly from the flexible member 620. The
endotracheal tube retention tab 626 configured to allow an endotracheal tube, such
as the endotracheal tube 92, to be temporarily positioned and retained thereon or
therein. The endotracheal tube retention tab 626 is substantially the same as the
endotracheal tube retention tab 602, and will not be described in detail further. The
retention tab 626 may have any desired length to help retain, guide, and control the
endotracheal tube 92 during its positioning and delivery into the trachea.

Additionally, if more than one retention tab 626 is provided, each retention tab
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626 may have a different length determined by its relative position on the flexible
member body 622.

[0224]  The distal end 622a of the body 622 may include the articulating joint J,
as described above and also illustrated in Fig. 6. In the embodiment of the flexible
member 620 illustrated in Fig. 33, the articulating joint J is preferably located
adjacent the retention tab 626, thus allowing the user to more accurately control
the endotracheal tube 92 retained on or in the endotracheal tube retention tab 626.
[0225] It will be understood that any desired number of endotracheal tube
retention tabs 626 may be provided. Further, the endotracheal tube retention tabs
626 may be provided at any desired location on the flexible member 620.

[0226] In Fig. 33, the endotracheal tube retention tab 626 is shown formed on
the flexible member 620, which is substantially the same as the flexible member
520. It will be understood that one or more endotracheal tube retention tabs 626
may be formed on any of the flexible members described herein, including the
flexible members 52, 500, 510, 520, 530, and 540. It will be further understood
that the flexible member 620 may be formed with one or more endotracheal tube
retention tabs 626, but without the intubation assembly rod receptor 624.

[0227] A portion of a fourth embodiment of the endotracheal tube insertion
device is shown at 700 in Fig. 41. In Fig. 41, the endotracheal tube insertion
device 700 is a hybrid of the blade body 35 illustrated in Figs. 2 through 4 and the
endotracheal tube insertion device 230 illustrated in Figs. 16 through 18.

[0228]  The endotracheal tube insertion device 700 includes a body 702 having
a blade body 704 and a generally bowl-shaped supraglottic cuff 706 formed at a
distal end 702a thereof. If desired, the endotracheal tube insertion device 700 may

include the handle 32, described above.
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[0229]  The blade body 704 is similar to the blade body 35, and includes a first
or distal end 704a, a second or proximal end (not shown), but which may be
attached to the handle 32 as shown in Fig. 2. Like the blade body 35, the blade
body 704 is substantially straight in the longitudinal direction and has an arcuate
cross-sectional shape. As shown in Fig. 41, the blade body 704 may include a third
embodiment of the channel member 720 configured for attachment to the blade
body 704 and further configured to receive and retain the flexible member 52 and

the endotracheal tube 92 therein.

[0230] The channel member 720 includes a first or distal end 720a, a second or
proximal end (not shown), defines a longitudinally extending channel 722, and is
attached to an underside (lower side when viewing Fig. 41) of the blade body 704.
The illustrated channel member 720 has substantially circular cross-sectional
shape, and may include an elongated slot 724 that provides access to the channel
722 and facilitates removal of the endotracheal tube 92. Alternatively, the channel
member 722 may have any desired cross-sectional shape, such as substantially
oval, substantially rectangular, or other geometric shape. As shown, the flexible
member 52 and endotracheal tube 92 are concentrically arranged wherein the
flexible member 52 is inserted within the endotracheal tube 92, and the
endotracheal tube 92 is inserted into the passageway channel 722.

[0231] The channel member 720 may be formed from any desired substantially
rigid or semi-rigid material, such as PVC, wire-reinforced silicon, and stainless
steel. Alternatively, the channel member 720 may be formed from any flexible or
semi-flexible material, such as silicon, rubber, wire-reinforced silicon, wire-
reinforced rubber, and polymers. In addition to the flexible or semi-flexible
material providing the channel member 720 with advantageous flexibility when

inserted into a patient's airway, this flexibility also provides the channel member
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720, and the slot 724 formed therein, with sufficient flexibility to facilitate

insertion and removal of the endotracheal tube 92 therefrom.

[0232]  If desired, the distal end 52a of the flexible member 52 may have
retention and transition features such as the ribs 432 (also shown in Fig. 21)
having tapered leading edges similar to the ribs 74 on the rod 72, to retain the
distal end 92a of the endotracheal tube 92 about the distal end 52a of the flexible
member 52 during insertion into the airway. Alternatively, the distal end 52a of
the flexible member 52 may have a frusto-conical shape, such as shown in Fig. 15,
thus facilitating insertion of the flexible member 52 into the airway. Additionally,
the distal end 52a of the flexible member 52, in an area generally the same as the
area in which the tapered leading edges of the ribs 432 shown in Fig. 41 are
formed, may include a solid or an inflatable portion having a tapered or frusto-

conical shaped leading edge.

[0233]  Significantly, the ribs 432, particularly the shape and tapered leading
edges of the ribs 432, or the alternative distal end 52a having the solid or inflatable
frusto-conical shaped portion, of the flexible member 52 of the improved
endotracheal tube insertion device 700 are configured to prevent the leading edge
or distal end 52a of the flexible member 52 from catching on laryngeal structures
as the flexible member 52 and surrounding endotracheal tube 92 is advanced into
the patient's airway, thus facilitating the delivery of the endotracheal tube 92
between the vocal cords and preventing trauma or injury to the vocal cords and
other parts of the airway.

[0234]  If desired, the blade body 704 may include a camera channel 705
formed along an edge of the blade body 704 (the left edge when viewing Fig. 41).
The camera channel 705 is configured to receive the second video imaging device

60, i.e., a video imaging device in addition to the video imaging device 60 in any
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of the flexible members described herein, including the flexible members 52, 500,
510, 520, 530, and 540. The camera channel 705 is further configured to receive
the second light source 62, i.e., a light source in addition to the light source 62 in

any one of the flexible members 52, 500, 510, 520, 530, and 540.

[0235]  The supraglottic cuff 706 1s similar to the supraglottic cuff 237 of the
supraglottic member 232 described above. The supraglottic cuff 706 includes a
first or distal end 706a, a second or proximal end 706b, has a longitudinally
extending passageway 708 formed therethrough, and a longitudinally extending
slot 710 formed through a wall thereof. The passageway 708 is shown as being
much larger than the combined size of the blade body 704, the channel member
720, and the camera channel 705 positioned therein. However, it will be
understood that the supraglottic cuff 706 may be formed with a passageway 708
only large enough to position the blade body 704, the channel member 720, and
the camera channel 70 therein. The slot 710 may have any desired length and
width. In addition to the generally straight shape of the slot 710 shown, the slot
710 may have any other desired shape, such as a generally serpentine or wavy
pattern (not shown) to assist in retaining a guided introducer intubation assembly,

such as the guided introducer intubation assembly 38 within the passageway 708.

[0236]  The slot 710 facilitates removal of the guided introducer intubation
assembly 38, as described above. In the illustrated embodiment, the passageway
708 has a substantially oval cross-sectional shape, thus providing space, such as
for the optical assembly 36 and the guided introducer intubation assembly 38, not

shown in Fig. 41.

[0237]  The supraglottic cuff 706 may be conventional in the art, is generally
bowl-shaped, and includes a cuff wall 712 and a cuff opening 714 into which the

optical assembly 36 and the guided introducer intubation assembly 38 (not shown
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in Fig. 41) extend. The illustrated passageway 708 has a substantially oval cross-
sectional shape, however the passageway 708 may have any desired cross-
sectional shape, such as substantially circular, and substantially rectangular.
Additionally, the passageway 708 may have any other desired diameter or cross-
sectional size.

[0238]  The supraglottic cuff 706 may be formed from any of the gel-like or
other substantially soft materials described above and designed to provide an
anatomical, impression fit over the laryngeal inlet. Additionally the portion of the
supraglottic cuff 706 in which the slot 710 is formed may be formed from any
desired substantially rigid or semi-rigid material, such as PVC, silicon, rubber,
wire-reinforced silicon, wire-reinforced rubber, and polymers. Providing
additional rigidity to the slot 710 of the supraglottic cuff 706 provides the slot 710
sufficient rigidity to maintain its shape and retain the endotracheal tube 92 therein,
while also providing sufficient flexibility to facilitate insertion and removal of the

endotracheal tube 92 from the supraglottic cuff 706.

[0239]  The supraglottic cuff 706 may be a non-inflatable cuff, such as the i-
gel® supraglottic airway manufactured by Intersurgical Ltd. The non-inflatable
supraglottic cuff 706 may be formed of any gel-like or other substantially soft
material designed to provide an anatomical, impression fit over the laryngeal inlet.
Preferably, the shape, softness, and contours of the supraglottic cuff 706
accurately mirror the perilaryngeal anatomy. Alternatively, the supraglottic cuff
706, or any one or more portions thereof, may be inflatable and therefore include a
conventional air inflation tube, such as the air inflation tube 242 shown in Fig. 18.
The air inflation tube 242 may be attached to the supraglottic cuff 706 and
configured for attachment to a source of air, such as a syringe. It will be

understood that the supraglottic cuff 706 may have any desired shape, including a
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shape configured to displace the epiglottis and laryngeal structures to optimize the
user's view of the vocal cords. Advantageously, the inflatable supraglottic cuff 706
allows the user to more easily displace laryngeal structures such as the epiglottis.
The supraglottic cuff 706 may be attached to the blade body 704 by any desired
method, such as with an adhesive. Alternatively, the supraglottic cuff 706 may be
attached to the blade body 704 mechanically, such as with a snap-fit arrangement,

or with mechanical fasteners.

[0240]  Figs. 42 through 44 illustrate a fifteenth embodiment of the intubation
assembly rod 720 having a curved distal end 720a. The intubation assembly rod
720 1s shown with the flexible member 500 to which the intubation assembly rod
720 may be attached. The flexible member 500 includes the body 502 and the
intubation assembly rod receptor 504.

[0241]  The intubation assembly rod 720 is similar to the intubation assembly
rod 650 described above. The intubation assembly rod 720 may include the
plurality of longitudinally and radially outwardly extending ribs 74. A proximal
end (not shown) of the intubation assembly rod 720 may also include the threads
73 configured for connecting the intubation assembly rod 720 to the first
connecting member 82, described above.

[0242]  As shown in Figs. 42 through 44, the distal end 720a of the intubation
assembly rod 720 includes a guide system configured as the guide sleeve 722. The
guide sleeve 722 includes the closed first or distal end 722a, an open second or
proximal end 722b, and has an elongated channel 722¢ formed therethrough. The
illustrated guide sleeve 722 is configured such that the receptors 504, 514, 524,
534, and 544 may be inserted into the channel 722c.

[0243]  As shown in Figs. 42 through 44, the distal end 720a of the intubation

assembly rod 720 is bent or curved in two directions. The distal end 720a 1s curved
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in the positive x direction (see Fig. 44) toward the body 502 of the flexible
member 500 (see Fig. 42). The distal end 720a is also curved in the negative y
direction (see Fig. 44) away from the body 502 of the flexible member 500 (to the
right when viewing Fig. 43).

[0244] Referring now to Fig. 45, an alternate embodiment of an optical
assembly is shown at 36'. The optical assembly 36' is shown within the
endotracheal tube insertion device 230, also shown in Figs. 16 through 18. In the
illustrated embodiment, the optical housing 50' of the optical assembly 36'
includes a camera channel 51 formed longitudinally along an outside surface of
the optical housing 50'. The camera channel 51 is configured to receive the second
video imaging device 60', 1.e., a video imaging device in addition to the video
imaging device 60 in the flexible member 52. The camera channel 51 1s further
configured to receive the second light source 62/, i.e., a light source in addition to
the light source 62 in the flexible member 52.

[0245] It will be understood that the camera channel 51 may also be provided
on any of the embodiments of the optical assemblies described and illustrated
herein. Additionally, the camera channel 51 may be formed or otherwise attached
to an inside surface of the passageway 234. The camera channel 51 may be formed
from a substantially rigid material, or may be formed {rom the same material as
the supraglottic member 232.

[0246] The second video imaging device 60' may be the same as the video
imaging device 60 described above, and may therefore be a CMOS camera, a
CCD, a fiber optic camera, and any other direct or indirect imaging device.
Accordingly, an electrical wire for an imaging device such as the CCD may extend

within the camera channel 51.
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[0247]  The second light source 62' may be the same as the light source 62
described above, and may therefore be an LED lamp or an incandescent bulb
mounted at the distal end of the flexible member, such as the distal end 52a of the
flexible member 52. Alternatively, the second light source 62' may be any other
source of light. Additionally, the second light source 62' may be a fiber optic cable
connected at its proximal end to a source of illumination (not shown), such as an
LED lamp, an incandescent bulb, or any other desired light source. The video
imaging devices 60 and 60' and the light sources 62 and 62' are operationally
connected to the video monitor 40 and/or the controller 33 by one or more flexible
electrical and/or optical connectors, shown at 66 in Fig. 6. The video monitor 40
may be configured to allow images from more than one video imaging device 60
and/or 60’ to be viewed on the same screen, such as in a split screen arrangement.
Alternatively, more than one video monitor 40 may be provided to allow images
from more than one video imaging device 60 and/or 60' to be viewed

simultaneously.

[0248] Referring now to Fig. 46, an end view of a third embodiment of the
blade assembly is shown at 800. The blade assembly 800 includes the blade body
35 and a channel member 801 configured to receive and retain the flexible
member 52 of the optical assembly 36 and the endotracheal tube 92. As shown, the
flexible member 52 and endotracheal tube 92 are concentrically arranged wherein
the flexible member 52 is inserted within the endotracheal tube 92, and the
endotracheal tube 92 is inserted into a channel 802 of the channel member 801.
[0249]  As described above and also shown 1n Figs. 3 and 4, the blade body 35
1s substantially straight in the longitudinal direction and has an arcuate cross-

sectional shape. Alternatively, the blade body 35, and each embodiment of the
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blade body described herein, may be formed with the curved blade body 44,

described in detail above and shown in Fig. 11.

[0250] The channel member 801 1s attached to the first side 35¢ (lower side
when viewing Fig. 46) of the blade body 35. The illustrated channel member 801
has substantially circular cross-sectional shape. Alternatively, the channel member
801 may have any desired cross-sectional shape, such as substantially oval,

substantially rectangular, or other geometric shape.

[0251]  As shown in Fig. 46, the channel member 801 is positioned near the
second edge 35¢e2 of the blade body 35 (the right edge when viewing Fig. 46).
Alternatively, the channel member 801 may be positioned near the first edge 35¢el
of the blade body 35 (the left edge when viewing Fig. 46), or at any position
intermediate the first edge 35e1 and the second edge 35¢2.

[0252] The channel member 801 has an elongated and longitudinally extending

slot 804 formed therein that provides access to the channel 802.

[0253]  As shown in Fig. 46, the slot 804 of the channel member 801 opens
toward the second edge 35¢2 of the blade body 35 (the right edge when viewing
Fig. 46). Alternatively, the slot 804 of the channel member 801 may open in any
desired direction, such as toward the first edge 35¢1 of the blade body 35 (the left
edge when viewing Fig. 31). As also shown in Fig. 46, the channel member 801 is
positioned near the second edge 35¢2 of the blade body 35 (the right edge when
viewing Fig. 46). Alternatively, the channel member 801 may be positioned near
the first edge 35¢el of the blade body 35 (the left edge when viewing Fig. 46), or at

any position intermediate the first edge 35el and the second edge 35¢2.

[0254]  Although not shown in Fig. 46, the distal end 52a of the flexible

member 52 may have retention features such as the ribs 432 (also shown in Figs.
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21 and 41) having tapered leading edges similar to the ribs 74 on the rod 72, to
retain the distal end (not shown in Fig. 46) of the endotracheal tube 92 about the
distal end (not shown in Fig. 46) of the flexible member 52 during insertion into
the airway. Alternatively, the distal end (not shown in Fig. 46) of the flexible
member 52 may have a frusto-conical shape, such as shown in Fig. 15, thus
facilitating insertion of the flexible member 52 into the airway. Additionally, the
distal end (not shown in Fig. 46) of the flexible member 52, in an area generally
the same as the area in which the tapered leading edges of the ribs 432, such as
shown in Fig. 41, are formed, may include a solid or an inflatable portion having a
tapered or frusto-conical shaped leading edge.

[0255]  Significantly, the ribs 432, particularly the shape and tapered leading
edges of the ribs 432, or the alternative distal end (not shown in Fig. 46) having
the solid or inflatable frusto-conical shaped portion, of the flexible member 52 of
the improved blade assembly 800 are configured to prevent the leading edge or
distal end (not shown in Fig. 46) of the flexible member 52 from catching on
laryngeal structures as the flexible member 52 and surrounding endotracheal tube
92 are advanced into the patient's airway, thus facilitating the delivery of the
endotracheal tube 92 between the vocal cords and preventing trauma or injury to

the vocal cords and other parts of the airway.

[0256] Referring now to Fig. 47, a portion of an endotracheal tube insertion
device is shown at 810 and includes a handle 812 and an alternative embodiment
of a blade body 814. The handle may be substantially the same as the handle 32.
The blade body 814 includes a first blade portion 816 and a second blade portion
818 pivotally connected together by pivot mechanism 820 about a pivot axis 820a.

The pivot mechanism 820 is configured to allow the second blade portion 818 to
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be pivotally moved relative to the first blade portion 816 about the pivot axis 820a
in the direction of the arrows 821a and 821b.

[0257]  The blade body 814 is elongated and upwardly curved, and thus has a
shape similar to the blade body 44. If desired, the second blade portion 818 may
be bent inwardly, (toward the handle 812 when viewing Fig. 47) at a point
intermediate a distal end 818a of the second blade portion 818 and the pivot axis
820a. The second blade portion 818 may be inwardly bent any desired angle AA,
such as within the range of about 115 degrees to about 175 degrees. This increased
bend angle at the second blade portion 818; i.e., the distal end of the blade body
14, advantageously allows the user, such as a physician to achieve a more
pronounced tissue retraction and anterior camera angulation. Alternatively, the
blade body 814 may also be straight, such as the blade body 35, and include the
pivot mechanism 820 and/or have a distal end portion inwardly bent at the angle

AA.

[0258]  The blade body 814 may be used in lieu of the blades illustrated in any
embodiments of the endotracheal tube insertion device described herein.
Additionally, the blade body 814 may be used in lieu of the blade body 704 of the

endotracheal tube insertion device 700 shown in Fig. 41.

[0259] Referring now to Fig. 48, an alternate embodiment of a flexible
member is shown at 822. Like the embodiments the flexible member described
herein above, the flexible member 822 is an elongated member having an axis A9.
The flexible member 822 further includes a body 824 having a substantially
cylindrical shape. A first or distal end 826 of the flexible member 822 is enlarged.
In the illustrated embodiment, the distal end 826 has a substantially barrel shape.
A positioning plug 828 extends radially outward of the flexible member 822
intermediate the body 824 and the distal end 826. Alternatively, the distal end 826
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may have other desired shapes, such as football shaped, or spherical. If desired,
the barrel shape, football shape, spherical, or other shape structure of the distal end

826 may be configured to be inflatable or compressible.

[0260]  As also described above, a plurality of longitudinally extending conduits
1s formed within the flexible member 822. As shown in Fig. 48, the flexible
member 822 includes the first longitudinally extending conduit 54, the second
longitudinally extending conduit 56, and the third longitudinally extending conduit
58. The video imaging device 60 is disposed in the first longitudinally extending
conduit 54. A light source 62 is disposed in the second longitudinally extending
conduit 56. The third longitudinally extending conduit 58 is configured as a
suction tube and i1s connected to a vacuum port, such as the vacuum port 59

extending outward of the knob 68a shown in Fig. 5.

[0261] In Fig. 48, a conventional endotracheal tube 830 is shown concentrically
mounted on the flexible member 822. The endotracheal tube 830 has a first or
distal end 830a and a second or proximal end (not shown). The endotracheal tube
830 further includes a tube body 832 having balloon cuff 834 near the distal end
830a. A conventional Murphy eye 836 is formed between the cuff 834 and the
distal end 830a. As shown, the positioning plug 828 is configured to extend
through the Murphy eye 836 to hold the endotracheal tube 830 in place relative to
the flexible member 822 during insertion into the airway. It will be understood that
all embodiments of the intubation assembly rods disclosed herein may be formed

having the positioning plug 828.

[0262] Preferably, the widest outside diameter 8260d of the barrel shaped distal
end 826 of the flexible member 822 1s equal to or slightly larger than an outside
diameter of the endotracheal tube 830. If the material forming the distal end 826 of

the flexible member 822 is not compressible, only a portion of its outside diameter
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may be equal to or slightly larger than the outside diameter of the endotracheal
tube 830 so the flexible member 822 may fit through and be removed from the
inside of the endotracheal tube 830.

[0263] Referring now to Fig. 49, a portion of an endotracheal tube insertion
device i1s shown at 837. The endotracheal tube insertion device 837 is similar to
the endotracheal tube insertion device 330 in Fig. 21 and the endotracheal tube
insertion device 700 in Fig. 41, and includes the endotracheal tube 92 attached to
the connector 98, both described in detail above and concentrically mounted on a
flexible member, such as the flexible member 822. A video monitor, schematically
illustrated at 40 is attached to a proximal end of an optical assembly of which the
flexible member 822 is a component and, as described above, is operationally
connected to a video imaging device (not shown), such as the video imaging

device 60 shown 1n Fig. 7.

[0264] A first embodiment of an oxygen source cap 838 is mounted
concentrically about the flexible member 822 between a proximal end 827 thereof
and the endotracheal tube connector 98. The oxygen source cap 838 has a body
839 having a circumferentially extending wall 840 defining a generally cylindrical
outside surface, a first end 842 (the upper end when viewing Fig. 49), and a
second end 844 (the lower end when viewing Fig. 49). A longitudinally extending
slit 846 1s formed through the wall 840 and defines a closure member. The slit 846
may be opened to allow the oxygen source cap 838 to be mounted on the flexible
member 822 and closed to allow the oxygen source cap 838 to be attached to the

flexible member 822.

[0265] An end wall 848 i1s formed at the first end 842 and has an aperture 850
formed centrally therethrough. When the oxygen source cap 838 is mounted on the

flexible member 822, the end wall 848 provides a fluid-tight seal about the flexible
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member 822. The second end 844 of the oxygen source cap 838 is open. A
generally cylindrical fluid inlet 852 extends radially outward of the wall 840 and 1s
in fluid communication with the open second end 844 of the oxygen source cap
838. The fluid inlet 852 may be connected to source of oxygen, schematically

ilustrated at 854.

[0266] In operation, the oxygen source cap 838 may be urged into contact with
the connector 98 such that a proximal end 98c of the connector 98 is inserted into
the open second end 844 of the oxygen source cap 838. Oxygen from the source of
oxygen 854 may then flow through the oxygen source cap 838 into the
endotracheal tube 92 via the longitudinally extending channel 99 of the connector

08; 1.e., in the direction of the arrow 856.

[0267] Referring now to Fig. 50, a first embodiment of a handle and blade
assembly is shown at 860. The handle and blade assembly 860 is configured for
use with an endotracheal tube insertion device, such as the endotracheal tube
insertion device 30 in Fig. 2, and includes a handle 862 and a blade 864. The blade
864 1s similar to the blade body 34, but includes a longitudinally extending notch
866 at distal end thereof.

[0268] The blade 864 is elongated and extends in a first direction. The handle
862 1s arcuate and extends rearwardly {rom the blade 864. Alternatively, the
handle 862 may have any other desired shape.

[0269] If desired, the blade 864 may be pivotally attached to the handle 862
about a pivot axis 868 such that the blade 864 may be pivoted relative to the
handle 862 clockwise or counterclockwise (see the arrow 869). The handle and

blade assembly 860 may also be provided with a mechanism (not shown) to lock
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or prevent the blade 864 from pivoting relative to the handle 862, or to otherwise

control the pivoting movement of the blade 864 relative to the handle 862.

[0270] Referring now to Fig. 51, a second embodiment of a handle and blade
assembly 1s shown at 870. The handle and blade assembly 870 is configured for
use with an endotracheal tube insertion device, such as the endotracheal tube
insertion device 30 in Fig. 2, and includes a handle 872 and the blade 864 having
the notch 866.

[0271] The blade 864 is elongated and extends in a first direction. The handle
872 is arcuate, extends forwardly toward a distal end of the blade 864.
Alternatively, the handle 872 may have any other desired shape.

[0272]  If desired, the blade 864 may be pivotally attached to the handle 872
about a pivot axis 874 such that the blade 864 may be pivoted relative to the
handle 872 clockwise or counterclockwise (see the arrow 876). The handle and
blade assembly 870 may also be provided with the mechanism (not shown) to lock
or prevent the blade 864 from pivoting relative to the handle 872, or to otherwise

control the pivoting movement of the blade 864 relative to the handle 872.

[0273] Fig. 52 1s an enlarged top plan view of an alternative embodiment of a
blade assembly 880. The blade assembly 880 includes the blade 864 having the
notch 866. A channel member 882 is attached to an underside of the blade 864 at
the notch 866. The channel member 882 may be any of the channel members
described and illustrated herein above, including but not limited to the retention
tabs 39a, 39b, 49a, 49b, 602, and 626, or any of the optical assembly channel

members described and illustrated herein.

[0274]  Fig. 53 illustrates a sixteenth embodiment of the intubation assembly
rod 900 shown inserted through the longitudinally extending channel 99 of the
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conventional endotracheal tube connector 98 and into the conventional
endotracheal tube 92. The intubation assembly rod 900 has an elongated body 901
having a proximal end 902 (the upper end when viewing Fig. 53) and a distal end
(not shown) opposite the proximal end 902. The proximal end 902 further has a
radially extending flange defining a stop 904 extending therefrom.

[0275]  One or more longitudinally extending conduits may be formed within
the intubation assembly rod 900. As shown in Fig. 53, the intubation assembly rod
900 includes two such conduits: a first longitudinally extending conduit 906, and a
second longitudinally extending conduit 908. A guidewire 910 is disposed in the
first longitudinally extending conduit 906. The second longitudinally extending
conduit 908 is configured as a suction tube and thus may be connected to a
vacuum port (not shown in Fig. 53), such as the vacuum port 59 extending
outward of the knob 68a, shown in Fig. 5. Although described as a suction tube,
the second longitudinally extending conduit 908 may also be used to provide
oxygen to a patient. Alternatively, each of the first longitudinally extending
conduit 906 and the second longitudinally extending conduit 908 may be used for

any other desired purpose.

[0276]  The stop 904 1s configured to help retain the intubation assembly rod
900 in a desired position within the endotracheal tube 92. The stop 904 may be
attached to the proximal end 902 of the intubation assembly rod 900.
Alternatively, the stop 904 may be movably mounted to the proximal end 902 of
the intubation assembly rod 900 and thus configured to slide along the length of
the intubation assembly rod 900. In lieu of the stop 904 being configured as a
flange, the proximal end 902 of the intubation assembly rod 900 may include other
structures, such as a threaded retainer, a snap close mechanism, a snap sideways

mechanism, a resilient stopper, and other similar structures configured to retain the
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intubation assembly rod 900 in a desired position within the endotracheal tube 92
and to prevent accidental migration into the trachea. It will be understood that the
stop 904 and the alternative structures described herein above, may be used with
any of the embodiments of the intubation assembly rods described herein and with

any of the embodiments of the flexible members describe herein.

[0277]  The proximal end 902 of the intubation assembly rod 900 may also be
configured to be adjustable in length so as to accommodate endotracheal tubes 92
having a plurality of lengths. In an embodiment wherein the stop 904 is movably
mounted to the proximal end 902 of the intubation assembly rod 900, the stop may
be positioned to allow for endotracheal tubes 92 having a plurality of different

lengths.

[0278] Fig. 54 illustrates a seventeenth embodiment of the intubation assembly
rod 920 shown inserted through the longitudinally extending channel 99 of the
conventional endotracheal tube connector 98 and into the conventional
endotracheal tube 92 (not shown in Fig. 54). The intubation assembly rod 920 has
an elongated body 921 having a proximal end 922 (the upper end when viewing
Fig. 54) and a distal end (not shown) opposite the proximal end 922. If desired, the
proximal end 922 may include an end portion 924 that extends at about a 90
degree angle therefrom. Alternatively, the end portion 924 may extend at any other
desired angle relative to an axis of the intubation assembly rod 920, such as within

the range of about O degrees to about 180 degrees.

[0279] A longitudinally extending conduit 926 may be formed within the
intubation assembly rod 920. In Fig. 54, the longitudinally extending conduit 926
1s configured as a suction tube and thus may be connected to a vacuum port,
shown schematically at 927 in Fig. 54, and similar to the vacuum port 59

extending outward of the knob 68a, shown in Fig. 5. Although described as a
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suction tube, the longitudinally extending conduit 926 may also be used to provide
oxygen to a patient. Alternatively, the longitudinally extending conduit 926 may

be used for any other desired purpose.

[0280] A second embodiment of an oxygen source cap 930 is mounted
concentrically about the intubation assembly rod 920 between the proximal end
922 thereof and the endotracheal tube connector 98. The oxygen source cap 930
has a body 932 having a circumferentially extending wall 934 defining a generally
cylindrical outside surface, a first end 936 (the upper end when viewing Fig. 54),
and a second end (the lower end when viewing Fig. 54) that defines an annular
collar 938. A portion of the body 932 adjacent the collar 938 is configured as a
bellows 940. Alternatively, the portion of the body 932 adjacent the collar 938
may have any structure configured to allow the body 932 to expand and contract
longitudinally. Preferably, the bellows 940 will allow the oxygen source cap 930
to expand up to about 6 cm. Alternatively, the bellows 940 will allow the oxygen
source cap 930 to expand within the range of up to about 10 cm from its fixed or

unexpanded condition.

[0281] An end wall 942 is formed at the first end 936 of the oxygen source cap
930 and has an aperture 944 formed centrally therethrough. When the oxygen
source cap 930 is mounted on the intubation assembly rod 920, the end wall 942
provides a fluid-tight seal about the intubation assembly rod 920. The end wall
942 may be attached to the proximal end 922 of the intubation assembly rod 920.
Alternatively, the end wall 942 may be movably mounted to the proximal end 922
of the intubation assembly rod 920 and thus configured to slide along the length of
the intubation assembly rod 920.

[0282]  The elongated body 921 may have a proximal end 922 that is closed and
mounted flush with the end wall 942. In such an embodiment, the end wall 942
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may be formed without the aperture 944, and the intubation assembly rod 920 may
be attached thereto. If desired, the intubation assembly rod 920 may be formed
without the conduit 926 or may be formed with a plurality of conduits, such as the

conduits 906 and 908 described above.

[0283]  The collar 938 at the second end of the oxygen source cap 930 is open.
A generally cylindrical fluid inlet 946 extends radially outward of the wall 934
and 1s in fluid communication with the open collar 938 of the oxygen source cap
930. An axis of the fluid inlet 946 may be oriented in any desired direction relative
to an axis of the oxygen source cap 930. Additionally, the fluid inlet 946 may be
formed on the end wall 942 if desired. The fluid inlet 946 may be connected to

source of oxygen, schematically illustrated at 854.

[0284]  An annular stop 948 includes an aperture 950 formed centrally
therethrough and a plurality of air flow holes 952 formed therethrough. The stop
948 may be fixedly attached to the intubation assembly rod 920 and may be
attached within the collar 938. In the illustrated embodiment, four air flow holes
052 are shown. Alternatively, any desired number of air flow holes 952 may be

formed in the annular stop 948,

[0285]  In operation, the oxygen source cap 930 may be urged into contact with
the connector 98 such that a proximal end 98c of the connector 98 engages the
stop 948 of the oxygen source cap 930. Oxygen from the source of oxygen 854
may then flow through the oxygen source cap 930 into the endotracheal tube 92
via the longitudinally extending channel 99 of the connector 98; i.e., in the

direction of the arrow 954.

[0286]  Additionally, the bellows 940 of the oxygen source cap 930 allows the

oxygen source cap 930 to be selectively extended a distance, such as up to about 6
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cm to facilitate a secure connection between the oxygen source cap 930 and the
proximal end 98c of the connector 98 particularly when the endotracheal tubes 92

are of different lengths.

[0287]  An alternate embodiment of a stop 996 is shown in Fig. 59 mounted
about an intubation assembly rod 998. The stop 996 has a disk-shaped body 1000
and has an aperture 1004 formed therethrough. In Fig. 59, the aperture 1004 is
configured as a plurality of connected apertures. The aperture 1004 includes a first
aperture portion 1006 and a second aperture portion 1008. Both aperture portions
1006 and 1008 are substantially circular. The diameter of the second aperture
portion 1008 is about equal to a diameter of the intubation assembly rod 998, such
that when inserted therein, the intubation assembly rod 998 is held within the
second aperture portion 1008, such as in a snap-fit arrangement. A diameter of the
first aperture portion 1006 is slightly larger than the diameter of the second
aperture portion 1008.

[0288]  The first aperture portion 1006 and the second aperture portion 1008 of
the aperture 1004 facilitate the movement of the stop 996 along the intubation
assembly rod 998. For example, to move the stop 996 longitudinally along the rod
998, the rod 998 may be positioned in the first aperture portion 1006 and the stop
996 may then be moved longitudinally to a desired position. When the stop 996 is
positioned longitudinally in the desired position, the stop 996 may be attached to
the rod 998 by moving the stop 996 laterally such that the rod 998 moves from the
first aperture portion 1006 to the second aperture portion 1008 and is attached

therein, such as in a snap-fit arrangement.

[0289]  Referring now to Fig. 55, a third embodiment of a handle and blade
assembly is shown at 960. The handle and blade assembly 960 is configured for

use with an endotracheal tube insertion device, such as the endotracheal tube
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insertion device 30 in Fig. 2, and includes a handle 962 and a blade 964. The
handle 962 has a first end 962a and a second end 962b. It will be understood that
the handle 962 may be used with any of the embodiments of the insertion

members described herein. If desired, the blade 964 may be pivotally attached to
the handle 962, as shown in Figs. 50 and 51.

[0290] A video monitor 40 is attached to the first end 962a of the handle 962
and 1s operationally connected to a video imaging device, such as the video
imaging device 60, shown in Fig. 7. A channel member 966 and/or an optical

housing 968 may be attached to the blade 964.

[0291]  As shown in Figs. 55 and 56, the first end 962a of the handle 962, 1.e.,
the end to which the video monitor 40 1s attached, is bent or curved in two
directions, wherein each of the two directions define axes different from an axis of
the second end 962b of the handle 962. The first end 962a is curved in the

negative x direction (see Fig. 55) and is also curved in the negative y direction (see

Fig. 56) away from the blade 964.

[0292] It will be understood that all embodiments of the portions of the
endotracheal tube insertion devices disclosed herein, including all embodiments of
insertion members, optical assemblies, optical housings, flexible members,
channel members, and intubation assembly rods, that may be inserted into an
airway may be shrouded, such as with a shroud formed from nylon, polyurethane,
polyester, or silicone, may be encased in a disposable sheath, or may be formed as

a one-time use disposable item.

[0293] It will be further understood that all embodiments of the intubation
assembly rods disclosed herein may be formed curved, i.e., having a slightly

arcuate shape that corresponds to the natural curvature of a conventional
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endotracheal tube. This arcuate shape allows for more intuitive placement into the
endotracheal tube and facilitates easier passage in and out of the endotracheal

tube.

[0294] Referring now to Fig. 57, a portion of an eighteenth embodiment of an
intubation assembly rod is shown at 970. In Fig. 57, the conventional endotracheal
tube 830 is shown concentrically mounted on the intubation assembly rod 970.
The endotracheal tube 830 has the first or distal end 830a and the second or
proximal end (not shown). The endotracheal tube 830 further includes the tube
body 832 having the balloon cuff 834 near the distal end 830a. A conventional
Murphy eye 836 is formed between the cuff 834 and the distal end 830a.

[0295] Like the embodiments the intubation assembly rods described herein
above, the intubation assembly rod 970 has an elongated substantially cylindrical
body 972 having a distal end 974 (the upper end when viewing Fig. 57) and a
proximal end (not shown) opposite the distal end 974. The distal end 974 of the
intubation assembly rod 970 is enlarged such that the widest outside diameter
9740d of the enlarged distal end 974 1s equal to or slightly larger than an outside
diameter of the endotracheal tube 830. If the material forming the distal end 974 of
the intubation assembly rod 970 is not compressible, only a portion of its outside
diameter may be equal to or slightly larger than the outside diameter of the
endotracheal tube 830 so the intubation assembly rod 970 may fit through and be

removed from the inside of the endotracheal tube 830.

[0296] In the embodiment illustrated in Fig. 57, the distal end 974 has a first
portion 976 having a substantially barrel shape and a second portion 978 having a
substantially semi-spherical shape. A positioning plug 980 extends radially
outward of the intubation assembly rod 970 intermediate the body 972 and the
distal end 974. As shown, the positioning plug 980 is configured to extend through
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the Murphy eye 836 to hold the endotracheal tube 830 in place relative to the
intubation assembly rod 970 during insertion into the airway. It will be understood
that all embodiments of the intubation assembly rods disclosed herein may be

formed having the positioning plug 980.

[0297]  Alternatively, the distal end 974 may have other desired shapes or
combinations of shapes, such as football shaped, spherical, semi-spherical, or
other rounded shapes. If desired, the barrel shape, football shape, spherical, semi-
spherical, or other rounded shaped structure of the distal end 826 may be
configured to be inflatable or compressible. Additionally, the distal end 974 of the

intubation assembly rod 970 may have only one such enlarged shape.

[0298]  Advantageously, the barrel shaped first portion 976, such as illustrated
in Fig. 57, when formed on the intubation assembly rod 970 (or on any of the
intubation assembly rods or flexible members described herein), blocks, deflects,
and prevents the leading or distal end 974 of the intubation assembly rod 970 and
the leading or distal end 830a of the endotracheal tube 830 from colliding into
laryngeal structures such as the right arytenoid as the endotracheal tube 830 is

passed forward toward the vocal cords and trachea.

[0299]  If desired, the intubation assembly rod 970 may also include one or
more longitudinally extending conduits, such as the conduits 906 (not shown in
Fig. 57) and 908, formed therethrough for any of the purposes described above,
including but not limited to one or more conduits for the video imaging device 60,

the light source 62, a suction tube, or an oxygen supply tube.

[0300] It will be understood that the distal end 826 of the flexible member 822
shown in Fig. 48, may also have the shape of the distal end 974 shown in Fig. 57.
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Similarly, the distal end 974 of the intubation assembly rod 970 may have the
shape of the distal end 826 shown in Fig. 48.

[0301] Referring now to Fig. 58, a portion of a nineteenth embodiment of an
intubation assembly rod is shown at 982. In Fig. 58, the conventional endotracheal

tube 830 is shown concentrically mounted on the intubation assembly rod 970.

[0302] Like the embodiments of the intubation assembly rods described herein
above, the intubation assembly rod 982 has an elongated substantially cylindrical
body 984 having a distal end 986 (the upper end when viewing Fig. 58) and a
proximal end (not shown) opposite the distal end 986. The distal end 986 of the
intubation assembly rod 982 is also enlarged and has a first portion 988 and a
second portion 990. As shown, the first portion 988 is configured as a rounded
protruding portion, the widest point of which, i.e., the portion that extends the
greatest distance transversely from an axis of the intubation assembly rod 982,
extends transversely outward of or overhangs, an outside surface 992 of the

endotracheal tube 830 (the right half of the distal end 986 when viewing Fig. 58).

[0303] The second portion 990 is also rounded and has a substantially semi-
spherical shape. Advantageously, the rounded protruding first portion 988, such as
illustrated in Fig. 58, when formed on the intubation assembly rod 982 (or on any
of the intubation assembly rods or flexible members described herein), blocks,
deflects, and prevents the leading or distal end 986 of the intubation assembly rod
082 and the leading or distal end 830a of the endotracheal tube 830 from colliding
into laryngeal structures such as the right arytenoid as the endotracheal tube 830 is

passed forward toward the vocal cords and trachea.

[0304] A positioning plug 994 extends radially outward of the intubation
assembly rod 982 intermediate the body 984 and the distal end 986. As shown, the
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positioning plug 994 is configured to extend through the Murphy eye 836 to hold
the endotracheal tube 830 in place relative to the intubation assembly rod 982

during insertion into the airway.

[0305] It will be understood that the distal end 826 of the flexible member 822
shown in Fig. 48, may also have a shape similar to the distal end 986 of the
intubation assembly rod 982 shown in Fig. 58 and thus may include the first

portion 988 and the second portion 990 having the shapes shown at 986 in Fig. 58.

[0306] If desired, the intubation assembly rod 982 may also include one or
more longitudinally extending conduits, such as the conduits 906 (not shown in
Fig. 58), 907, and 908, formed therethrough for any of the purposes described
above, including but not limited to one or more conduits for the video imaging

device 60, the light source 62, a suction tube, or an oxygen supply tube.

[0307]  The principle and mode of operation of this invention have been
explained and illustrated in its preferred embodiments. However, it must be
understood that this invention may be practiced otherwise than as specifically

explained and illustrated without departing from its spirit or scope.
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CLAIMS

What 1s claimed is:

1. An endotracheal tube assembly comprising:

an elongated insertion member;

a flexible optical assembly member movably mounted to the elongated
insertion member;

an endotracheal tube; and

an endotracheal tube attachment member attached to the elongated insertion
member and configured to receive and retain the endotracheal tube;

wherein the endotracheal tube is concentrically mounted about the flexible
optical assembly member, wherein the endotracheal tube attachment member 1s an
elongated channel member that extends between a proximal end and a distal end
of the elongated insertion member and 1s configured to receive and retain the
flexible optical assembly member and the concentrically mounted endotracheal
tube, and wherein the elongated channel member has an elongated slot formed
therein, the elongated slot configured to provide access to a channel of the
elongated channel member and to facilitate removal of the endotracheal tube;

wherein the flexible optical assembly member has an elongated body
having a distal end and a proximal end, wherein the proximal end has a
substantially cylindrical shape, wherein the distal end has an enlarged portion
having a substantially barrel shape, wherein the flexible optical assembly member
includes a plurality of longitudinally extending conduits, and wherein a video
imaging device and a light source are disposed 1in at least two of the longitudinally
extending conduits;

wherein the endotracheal tube is carried by the flexible optical assembly

member;
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wherein at least a portion of the enlarged portion of the distal end of the
flexible optical assembly member extends transversely outward from an outside
surface of the endotracheal tube;

wherein the flexible optical assembly member further includes a
positioning plug extending radially outward therefrom intermediate the body and
the distal end, and

wherein the positioning plug is configured to extend through a Murphy eye
formed in the endotracheal tube to hold the endotracheal tube in place relative to
the flexible optical assembly member during insertion of the endotracheal tube

into an airway.

2. The endotracheal tube assembly according to Claim 1, wherein a
widest outside diameter of the substantially barrel shaped enlarged portion of the
distal end of the flexible member is one of equal to and slightly larger than an

outside diameter of the endotracheal tube.

3. The endotracheal tube assembly according to Claim 1, further
including a stop attached at the proximal end of the elongated body, wherein the
stop 1s one of movably and fixedly mounted to the elongated body and configured
to retain the flexible optical assembly member in a desired position within the

endotracheal tube mounted on the flexible optical assembly member.

4. The endotracheal tube assembly according to Claim 1, further
including an oxygen source cap comprising:
a body having a circumferentially extending wall defining a generally

cylindrical outside surface, a first end, and an open second end;
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an end wall formed at the first end and having an aperture formed centrally
therethrough and through which the flexible optical assembly member extends;

a generally cylindrical fluid inlet extending radially outward of the wall, in
fluid communication with the open second end, and configured for connection to a
source of oxygen;

wherein the oxygen source cap is configured for mounting concentrically
about the flexible optical assembly member;

wherein when the oxygen source cap is mounted on the flexible optical
assembly member, the end wall provides a fluid-tight seal about the flexible
optical assembly member; and

wherein the oxygen source cap is further configured to be urged into
contact with the endotracheal tube such that oxygen from the source of oxygen

may then flow through the oxygen source cap into the endotracheal tube.

5. The endotracheal tube assembly according to Claim 1, wherein the
elongated insertion member is an elongated blade; and

wherein the endotracheal tube assembly further includes a handle and blade
assembly comprising:

a handle; and

the elongated blade attached to the handle;

wherein the elongated blade extends in a first direction, and the handle is

arcuate and extends one of rearwardly and forwardly from the blade.

6. The endotracheal tube assembly according to Claim 5, wherein the

elongated blade is pivotally attached to the handle about a pivot axis such that the
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elongated blade may be pivoted relative to the handle in one of a clockwise and a

counterclockwise direction.

7. The endotracheal tube insertion device according to Claim 6,
wherein the handle and blade assembly includes a mechanism configured to
prevent the elongated blade from pivoting relative to the handle after the elongated

blade has been pivoted to a desired position.

8. The endotracheal tube assembly according to Claim 5, wherein the
elongated blade includes a longitudinally extending notch formed at distal end

thereof.

0. The endotracheal tube assembly according to Claim 5, wherein a

first end of the handle is curved in two directions.

10. The endotracheal tube assembly according to Claim 9, wherein each
of the two directions define axes different from an axis of a second end of the

handle.

11. The endotracheal tube assembly according to Claim 1, wherein the
elongated insertion member is an elongated blade; and wherein the endotracheal
tube insertion device further includes a handle and blade assembly comprising:

a handle;

the elongated blade attached to the handle and having a first blade portion

and a second blade portion; and
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a pivot mechanism pivotally connecting the first blade portion to the second

blade portion about a pivot axis.

12. The endotracheal tube assembly according to Clam 11, wherein the

elongated blade is arcuate.

13.  The endotracheal tube assembly according to Clam 11, wherein the

second blade portion is bent at an obtuse angle.

14. The endotracheal tube assembly according to Clam 11, wherein the
second blade portion is bent at an angle within the range of about 135 degrees to

about 175 degrees.

15. The endotracheal tube assembly according to Claim 4, further
including a longitudinally extending slit formed through the circumferentially
extending wall and defining a closure member; wherein the longitudinally
extending slit is configured to be opened to allow the oxygen source cap to be
mounted on the flexible optical assembly member and closed to attach allow the

oxygen source cap to the flexible optical assembly member.

16. The endotracheal tube assembly according to Claim 4, wherein the
open second end of the body defines a collar, wherein the flexible optical
assembly member includes an annular stop positioned between the second end of
the body and an endotracheal tube connector of the endotracheal tube and has a

plurality of air flow holes formed therethrough, and wherein the stop is configured
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to retain the flexible optical assembly member in a desired position within an

endotracheal tube mounted on the flexible optical assembly member.

17.  The endotracheal tube assembly according to Claim 16, wherein
further including a wall portion adjacent the collar configured as a bellows to

allow the body to expand and contract longitudinally.

18.  An endotracheal tube assembly comprising:

an elongated blade;

a flexible optical assembly member movably mounted to the elongated
blade;

an endotracheal tube;

an elongated closed channel member defining a longitudinally extending
channel having a circular cross-sectional shape attached to the elongated blade and
configured to receive and retain the flexible optical assembly member therein; and
an endotracheal tube retention tab extending radially outwardly from the elongated
closed channel member, wherein the endotracheal tube retention tab has a circular
cross-sectional shape, defines a longitudinally extending channel, has an elongated
slot formed therein, and is configured to allow the endotracheal tube to be

positioned and retained therein.
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