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(57) Abstract

An endotracheal intubation device in-
cludes an inner flexible guide tube (12) and
(14). The guide tube (12) has a blunt end
(24), an opened end (16), and an opening
(22) adjacent the blunt end (24) which is
adapted for passing a gas therethrough. The
outer tube (14) has open ends and is adapted
for sliding and telescoping passage over the
guide tube (12). An inflatable cuff (28),
which is adapted for engagement with the
trachea, is adjacent a distal end of the outer
tube (14). The guide tube (12) is inserted into
a passageway of the patient. After determin-
ing that the guide tube (12) is in the trachea,
the outer tube (12) is slid over the guide tube
(12). Then, the guide tube (12) is removed
from the outer tube (14).
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ENDOTRACHEAL TUBE

Scope of the Invention

This invention is directed to an endotracheal tube

device and a method of using the same..

Background of the Invention

Emergency endotracheal intubation and especially
emergency endotracheal intubation in the trauma setting
with possible cervical spine injury have a significantly
high complication rate. Not only are these patients fre-
quently unstable and thus making the need for fapid
intubation crucial; but the conditions in the field aﬁd
the experience of the persons performing the intubation
are certainly less optimal than in the operating room
setting.

Complications of endotracheal intubation are numerous
and frequent. In one study, 38 complications occurred in
24 of 43 patients requiring emergency room endotracheal
intubation. Complications include aspiration, interrhption
of CPR (cardiopulmonary resuscitation), prolonged period
required for intubation, right mainstem bronchus intubation,
tube damage'during insertion, and pneumothorax (an accumu-
lation of air or gas in the pleural space). In another
study, nearly one-third of all endotracheal intubations
took over two minutes, and one fifth required four or more
attempts. For standard orotracheal intubation with the

neck extended. a curved or flat larynogoscope is used to
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visualize the vocal cords during tube insertion. Thus,
the present situation of orotracheal or nasotracheal .
intubation has room for improvement.

The esophageal gastric tube airway is infrequently :
used now, but in the past was used regularly by emergency
room technicians. This device is inserted blindly into

_ the esophagus. The advantage is the ease of insertion and
that no special training is required. The disadvantage is
that the ventilation is much less efficient than with the
endotracheal tube. In one study, the esophegeal gastric
airway provided blood gas on an average pH of 7.12, p02 of
77, pC02 of 78, while the endotracheal tube produced pHrof
7.34, p02 of 265 and pCO02 of 35.

| Other techniques include the optical stylet-and
fiberoptic bronchoscope. These methods use either the
rigid stylet or the flexible bronchoscope to visualize the
vocal cords, and the endotracheal tube is inserted under
direct visual guidance.

‘Invasive techniques include percutaneous jet ventil-’
ation, cricothyroidotomy, and emergency tracheostomy. Jet
ventilation requires insertion of a catheter into the trachea
through the cricothroid membrane, and with rapid ventil-
ation, can provide excellent respiratory support but for
only limited periods of time, about one hour. Cricothyroi-
dotomy may be performed with relative ease and rapidity by
inserting a blade into the neck through the cricothroid
membrane. This method is easily learned but has increased
risk of tracheal stenosos over the standard tracheostomy.
'Although cricotyroidotomy is hardly a method for routine
use to provide an airway in the trauma patient, it is very .
useful in selected patients. Emergency tracheostomy is
certainly an excellent means of obtaining ventilatory
support for a patient, but has many risks in the emergency
setting, can be very difficult and requires a great deal
of training. Therefore, it is not suitable for emergency
e;dot:achéa? intubatioan., Finally reteinarade endctracheal

21
intubation over a guide wire is performed by piercing the
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cricéthfoid membrane with a needle, then advancing a fiexible
wire up through the trachea and vocal cords and out the
mouth, and then placing the endotracheal tube over the
wire and guiding it into the trachea. This method is very
useful for difficult endotracheal intubations, but requires
special training, special equipment and an invasive tech-
nique. Therefore, there are many alternatives to standard
orotracheal intubation which can be used in emergency intu-
bations or especially in emergency intubations in the
trauma setting, but each requires specialized training
and/or equipment not routinely available to emergency
workers. Additionally, many of these methods require
manipulation of the neck which may be contradicted in
trauma patients, and each technique has a long list of
complications.
Summary of the Invention
A method of endotracheal intubation is disclosed. The

steps of the method include:

inserting a first tube into a passageway of a patient;

auscultating over a stomach of a patient to determine
that the first tube is not present in the stomach;

sliding a second tube over the first tube whereby a
distal end of the second tube is positioned within a trachea
of the patient; and

removing the first tube from the second tube.

an endotracheal intubation device includes an inner
flexible guide tube and an outer tube. The guide tuﬁe has
a blunt end, an opened end, and an opening adjacent the
blunt end which is adapted for passing a gas therethrough.
The outer tube has open ends and is adapted for sliding
and telescoping passage over the guide tube. An inflatable
cuff, which is adapted for engagement with the trachea, is
adjacent a distal end of the outer tube. The guide tube
is inserted into a passageway of the patient. After deter-
mining that the guide tube is in the trachea, the outer
tube is siid over the guide tube. <rhen, the guide tube is

removed from the outer tube.
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This device will make endotracheal intubation an easy
and safe technique that can be done by less trained =
individuals in the hospital emergency room as well as in

the field.

L]

Description of the Drawings

For the purpose of -illustrating the invention, there
is shown in the dfawings a form which is presently preferred;
it being understood, however, that this invention is not
limited to the precise arrangements and instrumentalities
shown. '

Figure 1 is an illustration of the preferred embodi-
ment of the present invention.

Figure 2 is a sectional view of the preferred embodi-
ment taken along the lines 2-2 of Figure 1.

‘Figure 3 is an enlarged view of the preferred embodi-
ment, parts broken away for clairity.

Figure 4 is a sectional view of the preferred embodi~
ment taken along the lines 4-4 of Figure 3. '

Figure 5 is a sectional view of the preferred embodi-
ment taken along the lines 5-5 of Figure 3.

Figure 6 is an illustration of the preferred embodi-
ment in use and prior to the removal of the guide tube.

Detailed Description of the Invention

Referring to the drawings wherein like numerals
indicate like elements there i-. shown in Figure 1 an
illustration of the preferred embodiment of the present
invention generally designated 10. d

The endotracheal tube system 10 generally comprises
an inner guide tube 12 and an outer tube 14. All com—
ponents of system 10 are preferably made of plastics, well »
known to those of ordinary skill in the art. The guide
tube 12 has a length greater than that of outer tube 14. w
Outer tube 14 is adapted for sliding and telescoping passage
over guide tube 12. Accordingly, therouter diameter of
guide tube 12 is less than the inner diameter of outer

TUGse 14,
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Preferably, guide tube 12 is approximately148 inches
long and is made of an 18 French flexible tube. It is
important that the tube be sufficiently flexible so as not
to injure the larynx, trachea or esophagus of the patient
while the guide tube is inserted into the patient. The
guide tube 12 includes a blunt end 24 and a widened opened
end 16. Widened opened end 16 is adapted for receipt of a
standard catheter syringe. The blunt end 24 is closed. A
plurality of openings 22 are located adjacent the blunt end
24. Preferably, an oxygen passageway 18 is integral with

. guide tube 12. Oxygen passageway 18 is provided for
supplying oxygen to the patient. Figures 2-5 illustrate
various sectional views of the internal construction of
gquide tube 12. The oxygen passageway may have an internal
diameter of approximately 1 mm (of course this dimension
can be varied).

The outer tube 14 preferably has an internal diameter
of approximatély 8-10 mm. (of course this dimension can be
varied. Specificallyrsmaller patient,zi.e.'children, may
not use the same size device as large patients, i.e. adults.)
Adjacent a distal end of the outer tube 14 is an inflatable
cuff 28. Inflatable cuff 28 is adapted for inflatable
engagement with trachea 34. (See Figure 6.) At the prox-
imal end of outer tube 14 is a collar 26. Collar 26 is
optional. An inflation passageway 30 is in communication
with cuff 28. (See Figures i and 2.) At the terminal end
of the inflation passageway 30 is a valve 32. Valve ‘32 is
well-known to those of ordinary skill in the art.

Referring to Figure 6, the method by which the endo-
tracheal tube system 10 is used will be described. Please
note that the method will be described with the system 10
passing through the oral cavity 40 of the patient.' However,
the system 10 may be passed through the nasal passage 38 of

the patient.
The inner guide tube 12 is inserted through the oral

rassage 40 cof tue patient. The guide tube 172 will 2itiwe:
enter the esophagus 36 or the trachea 34. Once guide tube
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12 is inserted, gas is blown through tube 12 and'the stomach
is auscultated. If the guide tube is in the stomach, then
therlistenerrwill hear a "gurgling sound”. TIf the guide
tube has entered the trachea, the listener will hear no
sound.

After the guide tube 12 is inserted into the trachea,
the outer tube 14 is passed over the guide tube 12. The
cuff 28 is inflated and bears against the walls of the
trachea 34. The guide tube 12 is then removed from the
outer tube. '

The specific dimensions recited above are merely
explemary and are not meant to limit the invention.
Furthermore, the device disclosed herein is not limited
solely to use in trauma situations, but may be used whenevef
intubation is required.

The present invention may be embodied in other specific
forms without departing from the spirit or essential attri-
butes thereof and, accordingly, reference should be made
to the appended claims, rather than'to the foregoing speci-

fication, as indicating the scope of the invention.
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CLAIMS

1. A method for endotracheal intubation comprises

the steps of:
inserting a first tube into a passageway of a

patient; .
auscultating over a stomach of the patient to
detlermine that said first tube is not present in the stomach;
sliding a second tube over said first tube
whereby a distal end of the second tube is positioned within
a trachea of the patient; and
removing the first tube from the second tube.
2. The method according to claim 1 further comprises:
said first tube having a blunt end and an opening
adjacent said blunt end.
3. The method according to claim 1 further comprises:
said first tube having a widened end adapted for
the receipt of a catheter syringe.
4. The method according to claim 1 further comprises:
said first tube having a gas passage.
5. The method according to claim further comprises: .
said second tube having an inflatable cuff
adjacent a distal end of said second tube, said cuff being

adapted for engagement with said trachea.
6. The method according to claim 1 further comprises

the steps of: ,
passing a gas through said first tube during

auscultating.
7. The method according to claim 1 further comprises:
said passageway of the patient being a nasal »
passageway .
8. The method according to claim 1 further comprises:
said passageway of the patient being an oral

passageway.

9. An endotracheal intubation device comprises:
a- inner flexible ¢unide tube hawing a3 blunt and.

an open end, and an opening being adjacent said blunt end

and adapted for passinag a gas therethrough;
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an outer tube having open ends and aﬁ inflatable
cuff adapted for engagement with a trachea and being
adapted for sliding and telescdping passage over said
inner tube;
whereby said guide tube being insertable into a
passageway to a patient and after determining that said
guide tube is in said trachea, said outer tube being slid
over said guide tube and said guide tube being removed.
10. The device according to claim 9 wherein said
guide tube further comprises:
a gas passageway being in communication with
said opening.
11. The device according to claim 9 wherein said
guide tube further comprises:
said opened end being widened. ,
12. The device according to claim 9 wherein said
outer tube further comprises:
a passageway in communication with said cuff.
13. A method for endotracheal intubation comprises
the steps of:
inserting a first flexible tube into a passage-
way of a patient whereby said first tube is sufficiently
flexible so as not to injure said patient's larynx, trachea,
or.esophagus,'said first tube being sufficiently long to
extend from a patient's oral or nasal opening to said
patient's stomach, and said first tube having a blunt end
and an opening adjacent said blunt end; !
auscultating over said patient's stomach to
determine that said first tube is not present in said
patient's stomach;
passing a gas through said first tube during
auscultation; '
sliding a second tube over said first tube
whereby a distal end of the second tube is positioned within
- said patient's traéhea, said second tube being shorter than

7

said first tube, and aun inflatable cutt being iocarted adii-
- - -

e

f
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cent said distal end, said cuff being adapted for engagement
with said trachea; and

removing said first tube from said second tube.

14. An endotracheal intubation device comprises:

an inner flexible guide tube having a blunt end,
an open end, and an opening being adjacent said blunt end
and adapted for passing a gas therethrough, said guide tube
being sufficiently long to extend from a patient's oral or
nasal opening to said patient's stomach, whereby said guide
tube is sufficiently flexible so as not to injure said
patient's iarynx, trachea, or esophagus;

an outer tube having open ends and an inflatable
cuff adapted for engagement with said trachea, said outer
tube being adapted for sliding and telescoping passage
over said inner tube, said outer tube being shorter than
said guide tube and having a greater diameter than said
guide tube, said cuff being affixed adjacent a distal end
of said outer tube and being adapted for engagement with
said trachea. ,
whereby said guide tube being insertable into an
oral or nasal passageway of said patient, passing a gas
through said guide tube, auscultating over said patient's
stomach to determine whether said guide tube in said stomach,
and after determining that said guide tube is in said
trachea, said outer tube being slid over said guide tube

and said guide tube being removed from said patient.

s
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