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LARYNGOSCOPE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority from U.S. Provisional
Application Ser. No. 61/798,839 filed Mar. 15, 2013;
61/799,866 filed, Mar. 15, 2013; and 61/800,551, filed Mar.
15, 2013, the entire contents of each of which are hereby
incorporated herein in their entirety by reference.

BACKGROUND OF THE INVENTION

A laryngoscope is a device for viewing the vocal cords in
apatient’s airway. Once visualized, the operator can place an
endotracheal tube through the opening between the vocal
cords, and into the trachea. Mechanical or spontaneous
ventilation then occurs through the endotracheal tube. An
example of a laryngoscope is described and illustrated in
U.S. Pat. No. 4,425,909, incorporated by reference herein.
U.S. Pat. No. 4,425,909 shows the basic operation of a
laryngoscope, which is well-known to those skilled in this
technical art, so those background details will not be
repeated here.

A variety of modifications to the standard laryngoscope
have been attempted. The modifications are done to better
facilitate placement of a tube in a patient with difficult
anatomy. An example of one approach to improving airway
management by an articulable laryngoscope blade can be
seen in U.S. Publication No. 2011/0144436, incorporated by
reference herein. Current modifications typically involve the
use of a video camera to better view the internal anatomy on
a display screen. Examples of a video-supplemented laryn-
goscope are described in US2011/0270038, US2010/
0261967, and US2011/0319718, each of which is incorpo-
rated by reference herein.

The typical patient is muscle-relaxed (paralyzed) with
drugs that prevent spontaneous breathing and allow for
relaxed oropharyngeal muscles to optimize intubation. In
such a circumstance, the patient is completely dependent
upon the operator to secure the airway. Failure to secure the
airway can easily result in death.

Therefore, the need for tools and instruments to accom-
plish such intubation is very important. The need for
improvement in this technical art continues. It would be
beneficial to intubate the trachea with the same device that
visualizes the trachea and which allows highly manipulat-
able navigation therethrough.

Many current products are limited by either visualization
of the cords only or employ only a static guide to endotra-
cheal tube placement. In the second case, if the operator is
unable (or the patient’s anatomy is difficult) to center the
cords on the monitor screen, the operator is unable to
actually place the endotracheal tube, no matter that he/she
can still see the target on a monitor screen.

The present invention incorporates the ability to see the
cords, adjust a guiding stylet toward the cords, and advance
the stylet toward and/or pass through the tracheal carina to
place the endotracheal tube.

SUMMARY OF THE INVENTION

The present invention has the ability to guide or actuate a
stylet for highly flexible, guided placement of the endotra-
cheal tube.

There is a difference between visualizing the vocal cords
and actually intubating the trachea. A difficult airway will
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2

still be difficult to intubate if the operator cannot effectively
place an endotracheal tube, even if the vocal cords are
visible.

According to an aspect of the invention, a laryngoscope
instrument or system includes a body with a stylet guide or
pathway, camera vision at or near the distal end of the body,
camera view display at or near the proximal end of the body
or the user, and highly manipulatable control of stylet exit
and trajectory at and from the distal end of the body by an
actuator manipulating the stylet guide through instruction
from a manually operable user control at or near the proxi-
mal end of the body. The instrument or system allows both
visualization of relevant internal patient air way anatomy
and a high degree of control of endotracheal tube placement
from outside the patient.

According to another aspect of the present invention, a
laryngoscope includes an intubation body having a curved
shape between proximal and distal ends, a proximal handle
that houses a control system, and a distal end effector or
working end which can change shape or orientation based on
the control system and serves as a stylet guide. The change
of shape of the distal working end in effect changes the exit
and trajectory of a stylet that can be threaded through at least
a portion of the intubation body and the working end. A set
of elongated and flexible wires extends through the laryn-
goscope intubation body between the control system and the
end effector. The wires are elongated and flexible but are
resistant to longitudinal deformation in compression or
tension. Thus, pushing or pulling on one end of a wire will
result in a commensurate movement of the other end of that
wire. A user interface allows the user to manually indicate a
change in orientation of the end effector. The manual indi-
cation is translated by the control system to a correlated
actual change of distal end orientation by manipulating the
wires or rods. Examples of a user interface is a tactile
“joystick” or accomplished mechanically through push-
button, slide, rotary, or analogous user interface. Another
example would be a touchscreen. Change in distal end
orientation can be in multiple directions and trajectories and
at least up, down, left and right and essentially is a movable
stylet guide. One example of the foregoing could be a
self-contained laryngoscope including both on-board elec-
trical power for actuation, camera, and illumination sources
and an on-board display so the user can view anatomy of the
patient at the distal working end. A controller or circuit
board can instruct the operation of the articulating guide tip.
The assembly allows visualization of internal airway
anatomy of the patient and then articulation of the stylet
guide to selectively alter the angle of exit of a stylet from the
distal end of the laryngoscope body distal end.

According to another aspect of the invention, the laryn-
goscope assembly described above could be utilized with a
user interface that could allow instruction of the articulating
guided tip. In one example the user-interface can be an
attached and removable touchscreen. Another example
would be an iPad or touch screen monitor/television panel.
These interfaces can be either wired, wireless or Bluetooth.

According to a still further aspect of the invention, a
laryngoscope assembly comprises a laryngoscope body hav-
ing a longitudinal bore or passageway between a distal end
opening and a proximal end opening, a stylet guide posi-
tioned along the bore of the laryngoscope body and having
proximal and distal open ends, a digital or fiber optic camera
at or near the distal end of the stylet guide, and an articu-
lating guide tip operatively associated with the distal end of
the stylet guide. At least the distal end of the stylet guide can
be articulated in at least two degrees freedom of movement
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by the articulating guide tip. A programmable controller can
instruct operation of the articulating guide tip. The assembly
allows visualization of internal anatomy of the patient and
articulation of the stylet guide to selectively alter the angle
of exit of a stylet from the distal end of the laryngoscope
body distal end, or angle or shape of the distal end of that tip.
This allows fine adjustment of the tip relative to the patient’s
anatomy.

According to another aspect of the invention, the laryn-
goscope assembly described above could be utilized with a
user interface that could allow electrical or electronic
instruction at the articulating guide tip to cause automatic (as
opposed to manual) adjustment of the tip while the laryn-
goscope body is in place in the patient’s throat. In one
example the user-interface can be a touchscreen. The touch-
screen could display both the field of view of the camera
(and thus the patient’s internal anatomy) and convert a
tactile touch on the screen location by the user to an
instruction of how much and in what direction the articu-
lating guide tip should adjust the angle of the stylet relative
to the longitudinal axis of laryngoscope body at its distal end
or relative to some other reference. By appropriate calibra-
tion, tactile input to the touchscreen can correspond to how
much and what direction of stylet guide or stylet angular
adjustment is automatically affected by the articulating
guide tip. In this way, the physician can view the internal
anatomy on the touch screen and touch where the stylet
should go. The system then automatically instructs the
articulating guide tip to set a corresponding angle of the
distal end of the stylet guide or stylet so that the stylet,
threaded through the stylet guide from proximal to distal
end, can be axially extended out of the distal end of the stylet
guide in a trajectory either influenced by the angle of the
distal end of the stylet guide or the angle of the stylet itself
(if it is adjustable in shape) to result in proper placement of
the distal end of the stylet relative to the patient’s anatomy.

According to other aspects of the invention, the precise
way in which the stylet can be guided in different selectable
exit paths from the distal end of the laryngoscope body can
vary. In one example, the stylet guide distal end can be
adjusted in angular orientation, which would influence a
change in the exit path of the stylet from the stylet guide.
Another example is to construct the stylet itself in a way that
its angle or shape can be adjusted by remote control.
Methods of actuation can include proximally manipulated
guide wire(s), proximally or distally located solenoid(s),
proximally or distally located shape memory alloy (SMA)
wire, proximally or distally located electric motor(s). Simi-
larly, there are different user-interfaces, articulating guide
tips, image transfer devices, actuators and other components
that are possible.

According to other aspects of the invention, a method of
laryngoscopy includes inserting a laryngoscope with an
internal stylet guide into proper general placement in a
patient determining if there is offset between a reference
projection of its longitudinal axis from its distal end and a
desired projected path through the patient’s anatomy and if
there is an offset automatically altering the stylet guide to the
desired projected path. The stylet guide can be a tubular
member which is adjustable in orientation relative the scope
or a distal end of the scope which can be adjusted in
orientation.

According to other aspects of the invention, a system of
one of the laryngoscope assemblies discussed above can be
in combination with a control station including a touch-
screen or other user-interface and other components and
software to effectuate user instruction of articulation of the
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distal end of the stylet guide and allow a user visualization
of placement of the distal end of the laryngoscope and
adjustment of the path of exit of a stylet from the stylet
guide.

According to other aspects of the invention, the specific
shape of the laryngoscope handle and blade can vary accord-
ing to need or desire. A basic adaptation to suit the desires
of the manufacturer would not affect the functionality of the
present invention. While a sturdy, durable, lightweight mate-
rial would be ideal in this design, the specific materials do
not significantly affect the implementation of the present
invention. The design could involve disposable or non-
disposable materials. Generally, the endotracheal tube is
disposable. The body of the instrument could likewise be
disposable.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a high angle, right side, perspective 3D model
view of a first exemplary embodiment according to the
invention.

FIGS. 1B-E are top, back, right side, and front plan views
of FIG. 1A respectively.

FIG. 2 is a partly exploded view of FIG. 1A with portions
(left side handle and intubating body housing halves)
removed and not shown.

FIG. 3 is a high angle, right side, perspective 3D model
view of the instrument of FIG. 1A and optional auxiliary
touch screen monitor, iPad, touch screen monitor/television
panel and cables.

FIG. 4A is a detailed, right side 2D model side elevation
view of most of the body and mechanical interface defining
the actuation of the articulating tip of FIG. 2.

FIG. 4B is an enlarged isolated view of the proximal end
of the body of FIG. 4A.

FIG. 4C is an enlarged isolated view of the articulating tip
at the distal end of FIG. 2.

FIG. 5 is a perspective in isolation of a battery pack in the
handle of FIG. 1A.

FIG. 6 is a perspective of the detachable handle of FIG.
1A.

FIG. 7A s a sectional view of the entire device of FIG. 1A
taken along line 7A-7A of FIG. 1C.

FIG. 7B is a sectional view of FIG. 1A from a different
plane (see line 7B-7B of FIG. 1D).

FIG. 8 is an enlarged sectional view showing internal
assembled components in the handle of the device of FIG.
1A (see line 8-8 of FIG. 1D).

FIG. 9 is an enlarged sectional view showing components
in the handle and part of the body of the device of FIG. 1A
(see line 9-9 of FIG. 1D).

FIG. 10 is an enlarged sectional view taken along line
10-10 of FIG. 9 illustrating attachment of wires to what will
sometimes be called a gyro disk which can be manipulated
by a set of solenoids in the handle.

FIG. 11 is a sectional view from a different angle of the
gyro disk, attached wires, and solenoid plungers (see line
11-11 of FIG. 10).

FIG. 12 is a sectional view underneath the gyro disk
illustrating how the wires are threaded into guide tubes into
the scope body (see line 12-12 of FIG. 10).

FIG. 13 is a sectional view along the scope body illus-
trating the guide tubes for both the wires and fiber optics for
the camera and illumination source, as well as a central
stylet channel (see line 13-13 of FIG. 7A).

FIG. 14 is an isolated and partial sectional view of the
distal working end of the device of FIG. 1A showing the






