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ABSTRACT

An intubation tube stylet (10) is slidably received within an
intubation tube (14). The stylet (10) comprises a handle (34).
a flexible tube (24) and a performed tip (18) affixed to the
flexible tube (24) such that the tip (18) extends beyond an
insertion end (28) of the intubation tube (14). The flexible tip
(18) comprises a general Z-Shape designed to facilitate
insertion into the larynx and vocal cords of a patient regard-
less of any obstructing physical characteristics. Once the tip
(18) is within the larynx. a plunger and cap (32). which is
interconnected to a rod (30) through the handle (34). is
activated to straighten the tip (18) allowing the intubation
tube (14) to shide there along into the larynx. After the
intubation tube (14) is within the larnx, the stylet (10) is
removed to allow use of the intubation tube (14). The stylet
(10} also provides for suction of the airway during insertion
of the intubation tube (14) without the necessity of looking
away from the insertion. Suction is provided by covering an
opening (44) on the handle (34) which enables an external
suction line (40) to draw materials through the tip (18). into
the flexible tube (24), through the handle (34) and out the
suction line (40).

16 Claims, 2 Drawing Sheets
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FLEXIBLE TIP STYLET FOR USE WITH AN
ENDOTRACHEAL INTUBATION DEVICE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

TECHNICAIL FIELD OF THE INVENTION

This invention relates in general to medical devices, and
in particular to a flexible tip stylet for use with an endotra-
cheal intubation device.

BACKGROUND OF THE INVENTION

In a variety of medical situations, it is necessary to place
a ventilator tube through a patient’s mouth and into the
trachea in a procedure known as intubation. During this
process. the ventilator tube must be nepotiated over the
tongue, past the epiglottis and through the vocal cords while
avoiding the esophagus. For a variety of anatomical reasons,
this procedure can often be extremely difficult. For example,
a difficult intubation may be anticipated in patients with
short muscular necks, receding jaws, large thick tongues,
high arched palates, cervical spine or mandibular
immobility, hematoma, abscess or inflammation around the
posterior pharynx or larynx, facial fractures or anatomical
deviations from normal. In addition. many ambulance per-
sonnel and paramedics are poorly trained and inexperienced
in using an intubation device. Thus, whenever there is a
difficult intubation, the patient may suffer damage to internal
organs.

Prior attempts to alleviate the difficulties inherent with
intubations have not resulted in satisfactory solutions. For
example, one previous method disclosed in U.S. Pat. No.
3,996,939 to Sheridan et al., Dec. 14, 1976, is a bendable
wire around which the intubation tube is placed. A wire or
metal rod is hermetically secaled in a tubular plastic sheath,
which is then inserted into the intubator. The metal wire is
then bent to the appropriate shape for insertion, which often
requires several attempts. For difficult situations, these
devices are tedious to use and can slow a procedure in which
speed of completion is often critical in nature.

Further attempts to alleviate the difficulties of intubation
are disclosed in U.S. Pat. No. 2.541.402 to Caine. Feb. 13,
1951, and U.S. Pat. No. 3.314.431 to Smith, Apr. 18, 1967.
The Caine and Smith patents both disclose stylets that have
a bendable tip which can be bent while the stylet is being
inserted into the throat of a patient. The purpose of the
remote bending is to attempt to help the insertion by
maneuvering around the internal obstructions.
Unfortunately, both the Caine and the Smith devices do not
provide adequate flexibility to easily maneuver past all the
potential internal obstructions.

In a related problem during intubation, it is frequently
necessary to provide suction to the throat to remove any
foreign objects such as blood or vomit. Previously it has
been necessary for medical personnel inserting the intuba-
tion tube to take their eyes off the insertion process to obtain
a suction device to clear the throat. Since it is such a difficult
task to insert the intubation tube in the first place, any
distraction makes the task more difficult.

An attempt to resolve the suction problem is disclosed in
U.S. Pat. No. 4,275,724 to Behrstock. June 30, 1981. Behi-
stock discloses an inner tube surrounded by an outer tube.
The inner tube may be used to suction materials from the
airway by sucking on the end of the inner tube during the
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insertion of the outer tube. This method also requires the
medical person inserting the tube to look away from the task
at hand in order to suck on the end of the tube. Therefore,
there is a need for an intubation tube stylet that is both easy
to insert and allows for suction during the insertion thereof

- without the necessary of the operator looking away from the
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insertion process.

SUMMARY OF THE INVENTION

"The present invention disclosed herein comprises a
method and apparatus for an improved intubation stylet
which climinates or greatly reduces problems associated
with prior intubation stylets. The present invention allows
the easy insertion of an intubation tube into the airway of
any patient and allows for simultaneous suction without
looking away from the insertion.

In accordance with one aspect of the invention, a flexible
stylet is slidably received within an intubation tube. The
stylet has a tip extending beyond the insertion end of the
intubation tube. The tip has a remotely adjustable, pre-
formed shape which facilitates insertion of the intubation
tube into the airway of a patient and does not require
deformation of the intubation tube itself.

In a further aspect of the present invention, the preformed
shape comprises a general Z-Shape in which a first portion
lies along a linear axis of the stylet. A second portion is bent
at an angle to the linear axis, and a third portion extends
from the second portion approximately parallel to the linear
axis to form the general Z-Shape. The stylet tip is adjustable
from the Z-Shape to a linear shape by a plunger and a rod
interconnected to the stylet tip through a handle. By acti-
vating the plunger. the interconnected rod is forced into the
tip of the stylet, straightening the tip into a linear shape. The
stylet may be inserted or removed from an intubation tube
when the tip is forced into a linear shape. and the intubation
tube may be inserted into the airway of a patient when the
stylet tip is in the general Z-Shape.

Additionally, the handle for the stylet has a passageway
therethrough to connect the tip of the stylet to a suction line.
By a simple hand movement, the medical person inserting
the intubation tube can apply suction without the necessity
of looking away from the insertion.

The stylet is preferably formed from relatively inexpen-
sive materials such as plastics. Although it is possible to use
metallic parts, metal is used only where necessary in order
to keep costs as low as possible. Thus the stylet may be used
once and disposed of to prevent the spreading of discase
therefrom.

It is a technical advantage of the present invention that a
difficult intubation may be saccessfully made even by poorly
trained medical personnel. Additionally, the improved stylet
is easy to manufacture and is made from relatively low-cost
materials, allowing the stylet to be disposed of after use. It
is a further technical advantage of the present invention that
is is possible to apply suction to the airway without the
necessity of looking away from the insertion.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present inven-
tion and for further advantages thereof. reference is now
made to the following Detailed Description, taken in con-

junction with the accompanying Drawings in which:

FIG. 1 is a plan view of an intubation tube about to be
inserted into the airway of a patient using the improved
intubation stylet of the present invention;
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FIG. 2 1s a cross-sectional view of the improved intuba-
tion stylet of the present invention; and

FIGS. 3a—c are partial side views of the insertion process
using the preferred embodiment of the present invention,

DETAILLED DESCRIPTION OF THE
INVENTION

In FIGS. 1-3. like items are identified by like and corre-
sponding numerals for ease of reference. Referring to FIG.
1. a plan view of an improved intubation stylet constructed
in accordance with the preferred embodiment of the present
invention is generally identified by the reference numeral
10. Generally indicated by the reference numeral 12 is a
cross-sectional view of the head and neck of a patient
requiring intubation. The stylet 10 is used in conjunction
with an intubation tube 14, which has been installed thereon.
A laryngoscope 16 is initially inserted into the mouth and
throat until the tip thereof lies behind the epiglottis 19.

After insertion of the laryngoscope 16, the stylet 10 and
its attached intubation tube 14 are inserted into the mouth
and throat of the patient 12. Due to the special shape (a
general Z-Shape) of the preformed tip 18 of the stylet 190, 1t
is possible to maneuver the stylet 10 past the vocal cords 20
and into the larynx 22. The tip 18 is preferably constructed
from a plastic material which is capable of being perma-

nently deformed into its special preformed shape and yet
flexible enough to be straightened and then return to its

preformed shape.

This insertion. which can be extremely difficult, depend-
ing upon the physical attributes of the patient 12, is easily
facilitated because of the preformed shape of the tip 18 of
the stylet 10. Minimal, if any, damage is done to the vocal
cords 20 and the larynx 22 of the patient because the tip 18
is easily fitted therein. Once the tip 18 is inserted into the
vocal cords 20, the stylet 10 is activated to allow insertion
of the intubation tube 14 and removal of the stylet 10. as will
be subsequently described in greater detail.

Referring to FIG. 2, the stylet 10 and the intubation tube
14 are shown in cross-sectional views. The intubation tube
14. which is of a standard construction well known in the art,
1s slidably received by a flexible tube 24 of the stylet 10. To
install the intubation tube 14 over the tube 24, the preformed
tip 18 must be straightened into an approximately linear
shape along a linear axis 26 passing through the stylet 10, as
will be subsequently described in greater detail. Once the
intubation tube 14 is installed on the flexible tube 24, the
preformed tip 18 extends beyond an insertion end 28 of the
intubation tube 14.

The flexible tube 24 which may comprise aluminum or
plastic is hollow with a rod 30 passing freely therethrough.
The rod 30 which may comprise a metal wire is sufficiently
fiexible to bend with the flexible tube 24 yet stiff enough to
straighten the preformed tip 18 when forced therein. The rod
30 does not completely fill the tube 24 to allow for suction
and preferably has a tip protector 31 constructed and
arranged to prevent damage to the preformed tip 18. The rod
30 is interconnected to a plunger and cap 32 through a
handle 34 which may comprise aluminum or plastic and is
constructed and arranged to comfortably receive an opera-
tor's hand. [The flexible tube 24 is affixed to the handle 34
by any appropriate method such as a connector 29]
Although not required, the plunger and cap 32 may be biased
to keep the rod 30 out of the preformed tip 18 by a spring
36.

To install the stylet 10 into the intubation tube 14, the
plunger 32 is pushed into the handle 34, forcing the rod 30
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through the flexible tube 24 and into the preformed tip 18.
As the rod 30 enters the preformed tip 18, the preformed tip
18 is forced into a linear shape along the linear axis 26. The
stylet 10 is then inserted into the tube 14 until the preformed
tip 18 protrudes from the insertion end 28. The plunger 32
is then released, allowing the rod 30 to be removed from the
preformed tip 18, which then resumes its general Z-Shape.
The intubation tube 14 and the stylet 10 are then ready for
insertion into the airway of a patient.

The general Z-Shape of the preformed tip 18 is especially
designed to provide quick and easy insertion into the vocal
chords and larynx of a patient even if there are physical
attributes or conditions that normally hinder insertion. For
example, insertion would be extremely difficult if the patient
had a short muscular neck. a receding jaw, a large thick
tongue, a high arched palate, a cervical spine or mandibular
immobility, an anterior larynx. a hematoma. an abscess or
inflammation around the posterior pharynx or larynx. or a
facial fracture or anatomical deviation from normal. The
general Z-Shape of the tip 18 comprises a first portion 35
extending along the linear axis 26 and affixed to the tube 24.
A second portion 37 is bent at an angle from the first portion
38, and a third portion 39 extends from the second portion
37 approximately paralle] to the linear axis 26 and the first
portion 35. It is to be understood that the exact angles of the
bends between the three portion 35, 37 and 39 may vary as
long as the general Z-Shape is maintained. Although not
shown, it is to be understood that the open end 42 may have
various other shapes such as angled.

Additionally, it is possible to suction out any forcign
material in the airway during insertion of the intubation tube
14 by using the suction capabilities of the stylet 10. The
handle 34 has a Y-Shaped internal channel 38 through which
the rod 30 and the plunger 32 pass. The Y-Shape of channel
38 allows the insulation of a suction line 40 which is then
directly in contact with an open end 42 of the preformed tip
18 through the flexible tube 24.

Opposite the suction line 40 is an opening 44 into the
Y-Shaped channel 38, which is conveniently located in the
handle 34. Once a suction line 40 is hooked to the handle 34,
suction may be constantly available. However, due to the
opening 44, there is no suction at the open end 42 of the
preformed tip 18. To apply suction at the open end 42, an
operator need merely cover the opening 44 with a thumb or
finger, and suction of any foreign material may then be
conducted through the open end 42, into the tip 18, through
the flexible tube 24, and out the suction line 40.

'The open end 42 of the tip 18 may have at least one hole
43 to allow suction from the side as well as through the open
end 42. Thus, it is possible for an operator to insert an
intubation tube 14 into the airway of a patient and simulta-
neously apply suction without the necessity of looking away
from the insertion procedure.

Referring to FIGS. 3a-3c, a method in accordance with
the present invention for inserting an intubation tube into the
larynx past the vocal cords of a patient is illustrated in
cross-sectional view. Referring first to FIG. 3a, the stylet 10
and the intubation tube 14 have been inserted into the throat
of a patient. The preformed tip 18 is shown entering the
vocal cords 20 and the larynx 22. Due to the general Z-Shape
of the preformed tip 18, the stylet 10 allows for easy
insertion into the vocal cords 20 without harmful contact
therebetween.

Referring to FIG. 3b, once the tip 18 has been inserted
into the larynx 22, the plunger 32 (FIG. 2) is pushed into the
handle 34 so that the rod 30 is forced into the tip 18. Forcing
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the rod 30 into the preformed tip 18 causes the tip 18 to be
deformed from its general Z-Shape into a linear shape
coextensive with the linear axis 26 of the stylet 10. From this
position, with a straightened tip 18, the intubation tube 14
may easily slide past the tip 18 into the larynx 22 (FIG. 3¢)
without the need to deform the shape of the tube 14 itself.
Once the insertion end 28 of the intubation tube 14 is inside
the larynx 22. the stylet 10 may be removed from the
intubation tube 14, leaving the intubation tube 14 properly
installed into the airway of the patient.

Thus, an intubation tube can be inserted into the airway of
a patient regardless of any difficult physical attributes of the
patient, such as an anterior larynx. Due to its simple con-
struction and its relatively inexpensive parts, the stylet 10
may be disposed of after use with a patient. It is no longer
necessary to attempt an insertion, remove the stylet to
change the shape thereof, attempt to insert again, remove the
stylet for further modifications, and etc., until the stylet has
been properly shaped for insertion into the airway. It is also
no longer necessary to look away from the patient during the
insertion process to obtain suction to remove any foreign
material from the airway. A simple movement of the hand of
the operator is all that is required to provide suction at any
time.

Although the present invention has been described with
respect to a specific preferred embodiment thereof, various
changes and modifications may be suggested to one skilled
in the art, and it is intended that the present invention
encompass such changes and modifications as fall within the
scope of the appended claims.

What is claimed is:

1. An improved intubation stylet, comprising:

a handle having a first and second end;

a flexible tube affixed to said first end of said handle, said
tube having a remotely adjustable preshaped tip distal
said handle, said preshaped tip comprising a first por-
tion extending along a linear axis of said stylet, a
second portion extending from said first potion and
bent at an angle therefrom. and a third portion extend-
ing from said second portion and approximately par-
allel to said linear axis, said first, second and third
portions forming a general Z-shape, said preshaped tip
extending beyond an insertion end of an intubation tube
such that said intubation tube does not conform to said
general Z-shape during an intubation procedure;

a rod slidable received within said flexible tube, said rod
terminating prior to said preshaped tip;

a plunger affixed to said rod through said handle, said
plunger extending from said second end of said handle,
such that as said plunger is pushed into said handle said
rod passes through said flexible tube into said pre-
shaped tip to deform said preshaped tip;

said handle having a Y-shaped channel passing
therethrough, said Y-shaped channel being intercon-
nected to said preshaped tip by said flexible tube to
allow suction therethrough;

said handle further having a first opening in communica-
tion with said Y-Shape channel and arranged for con-
nection to an external suction line; and

said handle further having a second opening opposite said
first opening and in communication with said Y-Shape
channel to allow suction to be applied by covering said
second opening.

2. The stylet of claim 1. wherein said plunger further

comprises a spring to bias said plunger such that said rod
allows said tip to remain in said preformed shape.
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3. The stylet of claim 1, wherein said flexible tube
comprises aluminum.

4. The stylet of claim 1, wherein said flexible tube
comprises plastic.

S. The stylet of claim 1, wherein said preshaped tip
comprises a plastic material.

6. The stylet of claim 1, wherein said rod comprises a
metal wire.

7. The stylet of claim 1. wherein said rod further com-

prises a tip protector to prevent damage to said preshaped
tip.
8. The stylet of claim 1, wherein said handle comprises
aluminum.
9. A method for performing an endotracheal intubation,
comprising the steps of:
providing a suction tube, comprising a flexible tip and a
stylet, in an intubation tube such that said suction tube
is operative to aspirate fluids through said flexible tip
from a location adjacent a distal end of said intubation
tube: and
guiding said suction tube and said intubation tube simul-
taneously through the trachea of a patient by manipu-
lating said stylet to deform said suction tube, said
suction tube being operative to clear said trachea of
fluids and secretions as said suction tube and said
intubation tube are advanced through said trachea.
[0. A method for performing an endotracheal intubation,
comprising the steps of:
providing a suction tube having a stylet therein and
having a flexible tip within an intubation tube such that
said suction tube is operative to aspirate fluids through
said flexible tip from a location adjacent a distal end of
said intubation tube; and

guiding said suction tube and said intubation tube simul-
taneously through the trachea of a patient by manipu-
lating said stylet to deform said suction tube, said
suction tube being operative to clear said trachea of
fluids and secretions as said suction tube and said
intubation tube are advanced through said trachea.

11. The method of claim 10, further comprising the step of,
subsequent to said step of introducing said suction tube and
said intubation tube simultaneously through the trachea of
a patient, withdrawing said suction tube from said patient,
leaving said intubation tube in place within the trachea of
said patient.

12. The method of claim 10, wherein said step of posi-
fioning said suction tube within said intubation tube com-
prises sliding said suction stylet inte said intubation tube
such that said suction stylet is slidably received within said
infubation tube.

13. The method of claim 2, comprising the further steps
of, subsequent to said step of introducing said suction tube
and said intubation tube simultaneously through the trachea
of a patient, disengaging said suction tube from said intu-
bation tube and withdrawing said suction tube from said
patient, leaving said intubation tube in place within the
trachea of said patient.

14. The method of claim 10, wherein said step of posi-
tioning said suction tube within said intubation tube com-

60 prises sliding said suction tube into said intubation tube

65

such that said suction tube is releasably axially fixed within
said intubation tube.

15. The method of claim [4, comprising the further steps
of, subsequent to said step of introducing said suction tube
and said intubation tube simultaneously through the trachea
of a patient, disengaging said suction tube from said intu-
bation tube and withdrawing said suction tube from said
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patient, leaving said intubation tube in place within the introducing said suction tube and said intubation tube
trachea of said patient. simultaneously through said trachea so as to facilitate
16. The method of claim 10, wherein said step of posi- passage of said suction tube and said intubation tube
tioning said suction tube within said intubation tube com- through said trachea.
prises the step of positioning said suction tube within said 5
intubation tube, and comprising the further step of adjusting « x  x  k x

said suction tube to a desired shape prior to said step of



	Front Page
	Drawings
	Specification
	Claims

