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(57) ABSTRACT 

The con?guration and arrangement of the instrument greatly 
facilitate safe placement of the instrument and an associated 
endotracheal tube. The instrument includes a handle With an 
arm extending therefrom. The arm includes a base portion and 
a distal lifter portion preferably having an angle between 50 
and 85°, inclusive, and the lifter is siZed and shaped to engage 
or lift the patient’s epiglottis, thereby to expose the glottis. In 
a preferred embodiment, the base portion and lifter portion 
are substantially the same length, and a vieWing device, 
Which is preferably a CCD or CMOS camera positioned near 
the transition portion between the base and lifter portions, is 
aligned to provide a perspective vieW toWard the distal end of 
the lifter. Lights, Which are preferably LED units, are posi 
tioned toWard the distal end of the lifter to facilitate vieWing. 
A transparent protective sheathing may be positioned over the 
assembly to facilitate cleaning and provide sterile multiple 
use of the device, and the lifter may be pivotally secured to the 
base portion to facilitate on-site adjustment by the practitio 
ner. 
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INTUBATION INSTRUMENT 

RELATED APPLICATIONS 

[0001] The following applications are incorporated by ref 
erence as if fully set forth herein: US. application Ser. Nos. 
09/732,129 ?led Dec. 6, 2000; 10/356,705 ?led Jan. 30, 2003 
and ReExamination Control Number 95/000,161. 

BACKGROUND OF THE INVENTION 

[0002] Intubation of the human trachea is carried out daily 
in operating rooms and emergency facilities in order to facili 
tate respiration of a patient. The goal of the intubation process 
is to locate the distal end of an endotracheal tube in the larynx 
With the proximal end outside the patient’s mouth. 
[0003] Safe and effective intubation requires controlled 
insertion of the endotracheal tube through a patient’s mouth 
so that the tube is directed to the upper part of the larynx, the 
glottis, Without damaging or being blocked by the patient’s 
tissue. To this end, intubation instruments have been devel 
oped. Such instruments generally provide a someWhat rigid 
structure that is inserted into the mouth of the patient so that 
the distal end of the instrument is located in the glottis, adja 
cent to the vocal cords. An endotracheal tube is slid through 
the instrument during or after insertion of the instrument. 
[0004] Advanced intubation instruments provide a lighted 
telescope or ?ber optic vieWing device. The telescope is car 
ried by the instrument With the objective lens located at the 
distal end of the instrument and arranged so that the user may, 
via the proximal, vieWing end of the telescope, observe the 
advancement of the instrument and the endotracheal tube. 
Such instruments are normally referred to as laryngoscopes. 
[0005] In designing such intubation instruments it is impor 
tant to provide a con?guration that permits quick location of 
the instrument and tube Without injurious or fatal delay that 
may occur With repeated attempts. 
[0006] Precisely locating an endotracheal tube is certainly 
critical. Facial and neck trauma or the presence of blood, 
excoriation, mucus etc. may cause misdirection of the tube 
into the patient’s esophagus. 
[0007] Common laryngoscopes offer an elongate, substan 
tially straight blade portion having a distal end inserted 
through a patient’s mouth as previously described. Examples 
of such devices may be found in US. Pat. No. 4,360,008 to 
CoraZZelli, Jr. (“CoraZZelli Jr”), and US. Pat. No. 5,827,178 
to Berall (“Berall”). The geometry of these devices alloW a 
practitioner to insert them While directly vieWing the line of 
sight of the blade as it is inserted through a patient’s mouth 
and travels to the glottis. HoWever, the path from the patient’s 
mouth to the glottis is not straight. Accordingly, during inser 
tion of such laryngoscopes, the practitioner must physically 
manipulate a patient’s head, usually by pulling the patient’s 
head back to elevate the patient’s chin, in an effort to provide 
as straight of a path for receiving the laryngoscope as pos 
sible. Such manipulation is undesirable, particularly Where 
the patient may have an injured neck or head. Moreover, the 
practitioner’s line of sight for inserting such straight devices 
is often blocked by interfering tissue and the like. 
[0008] Inventors have attempted to overcome these prob 
lems With knoWn laryngoscopes by attempting to improve the 
practitioner’s vieW during insertion. For example, Berall 
includes a camera mounted in the vicinity of the distal end of 
the blade and a vieWer mounted to the laryngo scope, such that 
the practitioner has a simultaneous line of sight and camera 
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vieW during insertion. HoWever, such a camera vieW posi 
tioned toWard the distal end is often unprotected from tissue 
and debris, and therefore becomes easily blocked. Moreover, 
such positioning is usually too close to offer the practitioner a 
helpful perspective to facilitate proper insertion and align 
ment of the laryngoscope and endotracheal tube Within the 
larynx. Also, the straight blade remains dif?cult to properly 
insert. 
[0009] Another attempted improvement to knoWn laryngo 
scopes involves contouring the blade as shoWn in US. Pat. 
No. 5,800,344 to Wood (“Wood”), and slidably securing an 
image sensor along such a blade to facilitate vieWing. HoW 
ever, to be properly inserted, such devices still require unde 
sirable manipulation of a patient’s head and neck. 
[0010] To facilitate insertion of these types of knoWn laryn 
goscopes, some inventors have added moving tips to the 
blades as shoWn in CoraZZelli, Jr. HoWever, these tips are 
generally too small to adequately support the epiglottis, and 
they still require the practitioner to insert an elongate straight 
or substantially straight blade, thereby required undesirable 
manipulation of the patent’s head and neck. 
[0011] The present invention overcomes these and other 
problems of knoWn intubation devices. It provides an intuba 
tion device that includes a con?guration and arrangement of 
components that greatly facilitate rapid, safe placement of the 
instrument and associated endotracheal tube. 
[0012] In accordance With one aspect of this invention, the 
instrument provides a blade or arm having an elongate base 
portion and an elongate lifter portion having a distal end 
thereof extending therefrom, preferably at an angle between 
150 to 85°, inclusive. The lifter is siZed and shaped to engage, 
lift and support the patient’s epiglottis, thereby to expose the 
glottis. In a preferred embodiment, the base portion and lifter 
portion are substantially the same length, and a vieWing 
device, Which is preferably a CCD or CMOS camera posi 
tioned near the transition portion betWeen the base and lifter 
portions, is aligned to provide a perspective vieW toWard the 
distal end of the lifter. Lights, Which are preferably LED 
units, are positioned toWard the distal end of the lifter to 
facilitate vieWing. A transparent protective sheathing may be 
positioned over the assembly to facilitate cleaning and pro 
vide sterile multiple use of the device. 
[0013] In an alternative embodiment, the lifter is pivotally 
secured to the base portion such that the optimal angle for a 
particular patient may be selected on site by the practitioner. 
[0014] The instrument can also provide a path for guiding 
movement of the endotracheal tube in a manner that permits 
the distal end of the tube to move along the instrument directly 
toWard the glottis. In such case, the instrument includes a 
passage into Which a telescope is mounted. The arrangement 
of the guide path and passage ensures that the distal end of the 
tube remains observable as it is advanced to the glottis. 
[0015] The observation of the movement of the instrument 
and tube is enhanced by the creation of a clearing at the distal 
end of the instrument. In this regard, the instrument includes 
structure for establishing a clearing at the distal end of the 
instrument, into Which clearing the patient’s tissue is pre 
vented from entering. The inner end of the vieWing device is 
located at this clearing, as Well as advantageously placed 
suction tube(s) for ensuring that the clearing remains free of 
?uid and vapor that Would otherWise obstruct the operator’s 
vieW. 
[0016] Moreover, a projecting guard is included for estab 
lishing the clearing. The guard is angled in a manner that 
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permits smooth, sliding movement of the instrument across 
tissue to the desired, inserted position of the instrument. 
[0017] In preferred embodiments of the invention, the 
instrument may include a second ?uid passageway for deliv 
ering ?uid to or from the distal end of the instrument. More 
over, the instrument can be con?gured to provide a channel 
for guiding secondary instruments, such as forceps, for 
clearly observed removal of foreign material in the larynx. 
[0018] Other advantages and features of the present inven 
tion Will become clear upon study of the folloWing portion of 
this speci?cation and draWings. 
[0019] Intubation of the human trachea is carried out daily 
in operating rooms and emergency facilities in order to facili 
tate respiration of a patient. The goal of the intubation process 
is to locate the distal end of an endotracheal tube in the larynx 
With the proximal end outside the patient’s mouth. 
[0020] Safe and effective intubation requires controlled 
insertion of the endotracheal tube through a patient’s mouth 
so that the tube is directed to the upper part of the larynx, the 
glottis, Without damaging or being blocked by the patient’s 
tissue. To this end, intubation instruments have been devel 
oped. Such instruments generally provide a someWhat rigid 
structure that is inserted into the mouth of the patient so that 
the distal end of the instrument is located in the glottis, adja 
cent to the vocal cords. An endotracheal tube is slid through 
the instrument during or after insertion of the instrument. 
[0021] Advanced intubation instruments provide a lighted 
telescope or ?ber optic vieWing device. The telescope is car 
ried by the instrument With the objective lens located at the 
distal end of the instrument and arranged so that the user may, 
via the proximal, vieWing end of the telescope, observe the 
advancement of the instrument and the endotracheal tube. 
Such instruments are normally referred to as laryngoscopes. 
[0022] In designing such intubation instruments it is impor 
tant to provide a con?guration that permits quick location of 
the instrument and tube Without injurious or fatal delay that 
may occur With repeated attempts. 
[0023] Precisely locating an endotracheal tube is certainly 
critical. Facial and neck trauma or the presence of blood, 
excoriation, mucus etc. may cause misdirection of the tube 
into the patient’s esophagus. 
[0024] Common laryngoscopes offer an elongate, substan 
tially straight blade portion having a distal end inserted 
through a patient’s mouth as previously described. Examples 
of such devices may be found in US. Pat. No. 4,360,008 to 
CoraZZelli, Jr. (“CoraZZelli Jr”), and US. Pat. No. 5,827,178 
to Berall (“Berall”). The geometry of these devices alloW a 
practitioner to insert them While directly vieWing the line of 
sight of the blade as it is inserted through a patient’s mouth 
and travels to the glottis. HoWever, the path from the patient’s 
mouth to the glottis is not straight. Accordingly, during inser 
tion of such laryngoscopes, the practitioner must physically 
manipulate a patient’s head, usually by pulling the patient’s 
head back to elevate the patient’s chin, in an effort to provide 
as straight of a path for receiving the laryngoscope as pos 
sible. Such manipulation is undesirable, particularly Where 
the patient may have an injured neck or head. Moreover, the 
practitioner’s line of sight for inserting such straight devices 
is often blocked by interfering tissue and the like. 
[0025] Inventors have attempted to overcome these prob 
lems With knoWn laryngoscopes by attempting to improve the 
practitioner’s vieW during insertion. For example, Berall 
includes a camera mounted in the vicinity of the distal end of 
the blade and a vieWer mounted to the laryngo scope, such that 
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the practitioner has a simultaneous line of sight and camera 
vieW during insertion. HoWever, such a camera vieW posi 
tioned toWard the distal end is often unprotected from tissue 
and debris, and therefore becomes easily blocked. Moreover, 
such positioning is usually too close to offer the practitioner a 
helpful perspective to facilitate proper insertion and align 
ment of the laryngoscope and endotracheal tube Within the 
larynx. Also, the straight blade remains dif?cult to properly 
insert. 
[0026] Another attempted improvement to knoWn laryngo 
scopes involves contouring the blade as shoWn in US. Pat. 
No. 5,800,344 to Wood (“Wood”), and slidably securing an 
image sensor along such a blade to facilitate vieWing. HoW 
ever, to be properly inserted, such devices still require unde 
sirable manipulation of a patient’s head and neck. 
[0027] To facilitate insertion of these types of knoWn laryn 
goscopes, some inventors have added moving tips to the 
blades as shoWn in CoraZZelli, Jr. 
[0028] HoWever, these tips are generally too small to 
adequately support the epiglottis, and they still require the 
practitioner to insert an elongate straight or substantially 
straight blade, thereby required undesirable manipulation of 
the patent’s head and neck. 
[0029] In addition, When cameras are inserted into a 
patient’s pharynx, the cold lens of the cameras combined With 
the moisture and heat of the pharynx tend to form fog or 
condensation on the camera’s lens, thereby rendering them 
useless. Efforts to prevent the fogging of these lenses during 
use have had limited success. For example, knoWn defoggers 
include applying antifogging chemicals to the lenses of the 
cameras prior to insertion, or applying a spray of Water onto 
the lens. These defogging options can be time consuming and 
ineffective. 

SUMMARY OF THE INVENTION 

[0030] The present invention overcomes these and other 
problems of knoWn intubation devices. It provides an intuba 
tion device that includes a con?guration and arrangement of 
components that greatly facilitate rapid, safe placement of the 
instrument and associated endotracheal tube. 
[0031] In accordance With one aspect of this invention, the 
instrument provides a blade or arm having an elongate base 
portion and an elongate lifter portion having a distal end 
thereof extending therefrom, preferably at an angle betWeen 
15° to 85°, inclusive. The lifter is siZed and shaped to engage, 
lift and support the patient’s epiglottis, thereby to expose the 
glottis. 
[0032] In a preferred embodiment, the base portion and 
lifter portion are substantially the same length, and a vieWing 
device, Which is preferably a Charged Coupled Device 
(“CCD”) or Complementary Metal Oxide Semiconductor 
(“CMOS”) camera positioned near the transition portion 
betWeen the base and lifter portions, is aligned to provide a 
perspective vieW toWard the distal end of the lifter. Lights, 
Which are preferably Light Emitting Diode (“LED”) units, are 
positioned toWard the distal end of the lifter to facilitate 
vieWing. A transparent protective sheathing may be posi 
tioned over the assembly to facilitate cleaning and provide 
sterile multiple use of the device. 
[0033] In an alternative embodiment, the lifter is pivotally 
secured to the base portion such that the optimal angle for a 
particular patient may be selected on site by the practitioner. 
[0034] The instrument can also provide a path for guiding 
movement of the endotracheal tube in a manner that permits 
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the distal end of the tube to move along the instrument directly 
toward the glottis. In such case, the instrument includes a 
passage into Which a telescope is mounted. The arrangement 
of the guide path and passage ensures that the distal end of the 
tube remains observable as it is advanced to the glottis. 
[0035] The observation of the movement of the instrument 
and tube is enhanced by the creation of a clearing at the distal 
end of the instrument. In this regard, the instrument includes 
structure for establishing a clearing at the distal end of the 
instrument, into Which clearing the patient’s tissue is pre 
vented from entering. The inner end of the vieWing device is 
located at this clearing, as Well as advantageously placed 
suction tube(s) for ensuring that the clearing remains free of 
?uid and vapor that Would otherWise obstruct the operator’s 
vieW. 
[0036] Moreover, a projecting guard is included for estab 
lishing the clearing. The guard is angled in a manner that 
permits smooth, sliding movement of the instrument across 
tissue to the desired, inserted position of the instrument. 
[0037] In preferred embodiments of the invention, the 
instrument may include a second ?uid passageWay for deliv 
ering ?uid to or from the distal end of the instrument. More 
over, the instrument can be con?gured to provide a channel 
for guiding secondary instruments, such as forceps, for 
clearly observed removal of foreign material in the larynx. 
[0038] Also, a defogging element assembly may be oper 
ably secured to the instrument. The defogging element 
includes a heating element thermally-coupled to the lens of 
the vieWer. The heating element heats When needed thereby 
Warming the lens and preventing condensation or fog from 
forming on the lens. 
[0039] Other advantages and features of the present inven 
tion Will become clear upon study of the folloWing portion of 
this speci?cation and draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0040] The preferred and alternative embodiments of the 
present invention are described in detail beloW With reference 
to the folloWing draWings. 
[0041] FIG. 1 is a side, elevation vieW of a preferred 
embodiment of an instrument made in accordance With the 
invention shoWn carrying an endotracheal tube. 
[0042] FIG. 2 is a front elevation vieW of the instrument 
shoWn in FIG. 1 With the endotracheal tube removed for 
clarity. 
[0043] FIG. 3 is a bottom plan vieW of the instrument of 
FIG. 1 
[0044] FIG. 4 is a top plan vieW ofthe instrument ofFIG. 1. 
[0045] FIG. 5 is a cross section taken about line 5-5 ofFIG. 
1. 
[0046] FIG. 6 is a side vieW of the instrument of FIG. 1 
shoWn inserted into the mouth of a patient. 
[0047] FIG. 7 is a side, elevation vieW of a second alterna 
tive preferred embodiment of an instrument made in accor 
dance With the invention shoWn carrying an endotracheal 
tube. 
[0048] FIG. 8 is a side, elevation vieW of the instrument of 
FIG. 7 shoWn inserted into the mouth of a patient. 
[0049] FIG. 9 is a side, elevation vieW of a third alternative 
preferred embodiment of an instrument made in accordance 
With the invention. 
[0050] FIG. 10 is a side, elevation vieW of the instrument of 
FIG. 9 shoWn inserted into the mouth of a patient. 
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[0051] FIG. 11A is a block diagram of an exemplar vieWing 
arrangement. 
[0052] FIG. 11B is a block diagram of an alternative pre 
ferred exemplar vieWing arrangement. 
[0053] FIG. 1 is a side, elevation vieW of a preferred 
embodiment of an instrument made in accordance With the 
invention shoWn carrying an endotracheal tube. 
[0054] FIG. 2 is a front elevation vieW of the instrument 
shoWn in FIG. 1 With the endotracheal tube removed for 
clarity. 
[0055] FIG. 3 is a bottom plan vieW of the instrument of 
FIG. 1 
[0056] FIG. 4 is a top plan vieW of the instrument of FIG. 1. 
[0057] FIG. 5 is a cross section taken about line 5-5 ofFIG. 
1. 
[0058] FIG. 6 is a side vieW of the instrument of FIG. 1 
shoWn inserted into the mouth of a patient. 
[0059] FIG. 7 is a side, elevation vieW of a second altema 
tive preferred embodiment of an instrument made in accor 
dance With the invention shoWn carrying an endotracheal 
tube. 
[0060] FIG. 8 is a side, elevation vieW of the instrument of 
FIG. 7 shoWn inserted into the mouth of a patient. 
[0061] FIG. 9 is a side, elevation vieW of a third alternative 
preferred embodiment of an instrument made in accordance 
With the invention. 
[0062] FIG. 10 is a side, elevation vieW of the instrument of 
FIG. 9 shoWn inserted into the mouth of a patient. 
[0063] FIG. 11A is a block diagram of an exemplar viewing 
arrangement. 
[0064] FIG. 11B is a block diagram of an alternative pre 
ferred exemplar vieWing arrangement. 
[0065] FIG. 12 is a schematic electrical diagram of a pos 
sible vieWer defogging element assembly for use on the 
instrument. 
[0066] FIG. 13 is a side, elevation vieW of the instrument of 
FIG. 7 having a vieWer defogging element assembly of FIG. 
12 operably secured thereto. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0067] An improved intubation instrument in accordance 
With preferred embodiments of the present invention is shoWn 
in FIGS. 1-11. In particular, FIGS. 1-6 shoW a ?rst preferred 
embodiment, FIGS. 7, 8 and 11A-B shoW a second preferred 
embodiment, and FIGS. 9 and 10 shoW a third preferred 
embodiment. In order to avoid unnecessary repletion, com 
mon elements betWeen these three embodiments are like 
numbered. 

A. First Preferred Embodiment 

[0068] With particular reference to FIGS. 1 and 6, a ?rst 
preferred embodiment of an intubation instrument made and 
used in accord With the present invention includes a body 20 
that generally comprises an elongated arm 22 With integrally 
attached handle 24. The instrument is preferably formed from 
metal or rigid plastic that can Withstand sterilization. 
[0069] The instrument arm has a distal end 26 that is 
inserted into the mouth 30 of a patient 28. Preferably, the 
instrument is inserted While the patient is recumbent, face-up, 
With the head tipped slightly backWardly, supported in What is 
knoWn as the sni?ing position. Before proceeding With the 
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description of the instrument, it Will be useful here to identify 
the relevant components of the human patient (FIG. 6). 
[0070] As noted, the instrument is inserted, distal end 26 
?rst, through the patient’s mouth 30. As explained beloW, 
When properly inserted, the distal end of the endotracheal 
tube 40 resides in the hypopharynx 32. The patient’s epiglot 
tis 34 is supported by the instrument in a manner to expose the 
glottis 36. In the present invention, the instrument provides 
for the telescopically observed advance of the leading end 38 
of an endotracheal tube 40 through the glottis 36, into the 
larynx 42 adjacent to the vocal cords 44. As is knoWn in the 
art, an endotracheal tube 40 permits air to be conducted to and 
from an incapacitated patient. The present instrument 
includes a number of features that greatly increase the ease 
With Which the instrument 20 and tube 40 can be properly 
located and continuously observed via a telescope or other 
optic device. 
[0071] More particularly, the arm 22 of the instrument 20 is 
con?gured to de?ne in the handle 24 and on its anterior 
surface 46 a guide path for the smooth advance of the tube 40 
relative to the inserted instrument 20. For the purpose of this 
description, the anterior surface 46 of the instrument is, as 
shoWn if FIG. 6, that facing the loWer jaW 48 of the intubated 
patient. 
[0072] The guide path includes a portion consisting of a 
channel 50 (FIG. 1) that is formed through the handle 24. It is 
noteWorthy that the handle 24 extends in a generally perpen 
dicular orientation relative to the elongated arm 22. The chan 
nel 50, hoWever, extends through the handle 24 at a direction 
that is generally oblique to the length of the handle 24 and to 
the arm 22. Put another Way, the channel orientation 50 is 
such that after the leading end of the tube 40 is advanced 
through the channel 50, it emerges to contact the anterior 
surface 46 of the instrument at an acute angle 52 to slide along 
that surface toWard the distal end 26 of the instrument. 
[0073] Approaching the distal end of the instrument, the 
opposing anterior side edges 54 are gradually built up to 
de?ne, in combination With the anterior surface part betWeen 
the edges 54 a groove 56 that is generally curved in cross 
section, as best shoWn in FIG. 5. Preferably, the radius of 
curvature of the groove 56 generally conforms to the outside 
diameter of the tube 40. As such, the leading end of the tube 
40 is precisely and smoothly guided through this groove 56, 
Which makes up another part of the above mentioned guide 
path. 
[0074] The side edges 54 terminate in a loop 60 that is part 
of the instrument and protrudes from the distal end 26 of the 
instrument at an angle of about 45 degrees relative to the 
length of the arm 22. As vieWed from the end (FIGS. 2 and 5), 
the loop de?nes an elongated opening 64 through Which 
extends the leading end 38 of the tube 40. 
[0075] Here it is useful to note that an endotracheal tube 40 
used With the preferred embodiment of the instrument is 
formed of ?exible plastic tubing. One such tube is that manu 
factured by Mallinckrodt, Inc. of St. Louis, Mo., under the 
trademark Mallinckrodt. The tube is constructed to assume a 
curved con?guration When relaxed, although it is readily 
deformed as needed. In the present invention, the loop 60 is 
con?gured to permit the leading end 38 of the tube 40 to 
approach its curved, relaxed con?guration as it passes 
through and out of the loop 60. 
[0076] More particularly, the elongated opening 64 (elon 
gated, that is, in the direction aWay from the anterior surface 
of the arm 22, as shoWn in FIGS. 2 and 5) permits the ?exible 
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tube 40 to resile aWay from the distal end 26 of the arm 22 to 
seat against the underside 66 of the loop 60, as shoWn in FIG. 
1. This underside 66 is curved to conform to the outside 
diameter of the tube, thereby providing, in a manner similar to 
the above-mentioned groove 56, precise and smooth guid 
ance of the tube through the loop 60. Thus, the loop makes up 
another part of the above mentioned guide path. The advan 
tages of the just described tube movement are discussed more 
fully beloW. 
[0077] The loop 60 includes a surface 68 that bears against 
the patient’s epiglottis 34 When the instrument is fully 
inserted. As a result, the epiglottis 34 and surrounding tissue 
are held by the instrument in a position Where they do not 
occlude the glottis 36. 
[0078] A guard 70 extends from the bottom of the instru 
ment arm 22 at the distal end thereof. The guard is an exten 
sion of the arm 22 and is angled upWardly (as vieWed in FIGS. 
1 and 6) to present an underlying surface that acts like a skid 
upon insertion of the instrument to permit the distal end of the 
instrument to be advanced against the patient’s tissue Without 
damage to the tissue. Thus, the guard 70 reduces the effort 
needed to insert the device, While protecting the patient’s 
tissue. 
[0079] Once the arm 22 is in place, the guard 70 serves to 
prevent the tissue in the hypopharynx 32 from contacting the 
distal end 26 of the arm 22 and obstructing the vieW available 
to a vieWer that is carried by the instrument. In this embodi 
ment a telescope 80 is shoWn. In this regard, the telescope 80 
is one that terminates in a long tubular member having an 
objective lens at its end 82. The terminus of the telescope ?ts 
into a telescope passage 83 that is formed through the arm 22. 
The telescope also includes a light post 86 that is mounted to 
the telescope 80 near the outer end 88 of the passage 83 and 
that provides illumination to the telescope 80. In a preferred 
embodiment of the instrument, a suitable telescope is one 
having approximately a 25-degree vieWing angle; such as 
manufactured by Henke-Sass, Wolf of America Inc., South 
bridge, Mass., as model number 8853.42. 
[0080] In a preferred embodiment of the invention the 
instrument is provided With a clip 90 that is mounted to the 
arm 22 near the outer end of the passageWay 83. The clip 90 
includes tWo spaced-apart, arched arms 92 that spread apart 
slightly to releasably receive betWeen them the generally 
cylindrical shaped light post 86 as the telescope is slid into 
position relative to the instrument 22. The clip 90, therefore, 
serves to retain the telescope in the correct location and Within 
the telescope passage 83 during use. Moreover, since the arms 
92 of the clip engage a radial projection of the telescope 
(namely, the light post 86), the telescope is held against inad 
vertent rotation out of the desired orientation relative to the 
arm 22. The arms 92 of the clip 90 are resilient and readily 
move apart to release the light post 86 When the telescope is 
pulled from the instrument for replacement and cleaning. 
[0081] Returning to consider the distal end 26 of the arm 
22, the end 82 of the telescope 80 is located at the inner end 84 
of the passage 83 When the telescope is installed. As noted, the 
guard 70 prevents tissue from contacting the end of the tele 
scope. More particularly, the telescope-guarding or tissue 
retracting effect of both the loop 60 and the guard 70 has the 
effect of establishing a clearing 100 (FIG. 6), Which is a space 
betWeen the guard and loop, adjacent to the distal end of the 
instrument and free of vieW-obstructing tissue. The inner end 
84 of the telescope passage (hence, the end 82 of an installed 
telescope) is in this clearing 100. Thus, the telescope is unaf 
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fected by tissue that Would otherwise obstruct, at least in part, 
the telescopic vieW of the advancing, leading end 38 of the 
endotracheal tube 40. 
[0082] As noted earlier, the loop 60 con?guration is such 
that the tube that extends from the loop tends to assume its 
relaxed, curved shape. The leading end 38, therefore, tends to 
veer upWardly (considering FIG. 6) toWard the glottis 36 and 
aWay from What Would be a dangerous entry into the patient’s 
esophagus 43. 
[0083] The tube 40 is carried on the anterior surface 46 of 
the arm 22, betWeen the patient’s loWerjaW and the telescope 
passage 83. This orientation, in combination With the curved 
guide path of the tube 40 ensure that the advancing, leading 
end 38 of the tube remains in the ?eld of vieW of the telescope 
(as does the glottis) Without crossing near the end 82 of the 
telescope, Which crossing Would obscure the vieW of the tube 
vis-a-vis the glottis 36. 
[0084] For example, if the lens carried in the end 82 of the 
telescope is angled upWardly to provide a vieW in a direction 
toWard the glottis 36, the movement of the tube end 38 out 
from beneath the underside of the loop 60 Will be nearly 
parallel to a line de?ning the center of the ?eld of vieW of the 
telescope. It has been found that this relative positioning of 
the telescope end 82 and tube end 38 greatly enhances vieW 
ing of the advancing tube as compared to instruments that 
Went before. 

[0085] The preciseness With Which the present instrument 
may be inserted enables one to supply, during insertion, inter 
mittent pulses of air (positive pressure) through the tube 40 to 
provide immediate respiration to the patient during the inser 
tion process. Thus, the conventional air or oxygen supply to 
the tube may be so connected and controlled during insertion 
of the instrument. 
[0086] The clearing 100 Would be susceptible to entry of 
?uids such as blood, exudate, mucus etc, Which might be 
present in instances of neck trauma. In accord With another 
aspect of this invention, there is provided e?icient suction 
removal of such matter. To this end, the arm 22 is provided 
With a passageWay 102 having an interior end 104 that opens 
at the distal end 26 of the instrument, beloW the inner end 84 
of the telescope passage 83. A suction tube 101 (FIG. 6) may 
be attached to a connector 103 that is mounted to the instru 
ment at the outer end of the passageWay 102. Suction is 
applied for removing any ?uid that may begin to accumulate 
in the clearing 100. It is noteworthy that the instrument is 
arranged so that the inner end of the telescope passage is 
above (FIG. 1) the interior end 104 of the suction passageWay 
102. Thus, the end 104 of the suction passageWay resides in 
What may be called a sump portion of the clearing 100. 
UnWanted ?uids are removed before reaching a level that 
Would obscure the end 82 of an installed telescope 80. 
[0087] It is contemplated that suction Would be applied to 
the clearing 100 even in the absence of vieW-obstructing 
?uids because the application of suction Would tend to cool 
the telescope (Which is heated by the light source) or remove 
vapor that might otherWise tend to condense on the lens of the 
telescope. 
[0088] Preferably, another passageWay 106 (FIG. 5) is pro 
vided in the arm in a manner that substantially matches the 
suction passageWay 102. This other passageWay is available 
to hold another suction tube (thus enhancing overall suction 
of the clearing 100) or, alternatively, gas such as oxygen could 
be directed through this passageWay 106 to increase the oxy 
gen content of the glottis area. 
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[0089] The suction applied by one or both passages 102, 
106 provides a vortex of ?uid ?oW in the vicinity of the inner 
end 84 of the telescope passage, thereby providing a particu 
larly effective Way to remove from the telescope end (lens) 82 
any ?uid contamination, such as blood, that Would otherWise 
obscure the vieW through the telescope. Thus, the telescope 
need not be removed for clearing the lens. 
[0090] It Will be appreciated that the arrangement of the 
various components of the instrument presents an instrument 
that is substantially symmetrical about the long axis of the 
arm and handle. Thus the instrument is readily useable by a 
right- or left-handed operator. 
[0091] It is also contemplated that the channel 50 in the 
handle 24 may be con?gured to open on one side of the 
handle, such as surface 25 (FIG. 1) thereby forming the chan 
nel 50 as a groove in the handle. As a result, the tube 40 could 
be inserted laterally into the channel/ groove. At the junction 
of the channel 50 and surface 25, the groove Width could be 
narroWed someWhat, relative to the remainder of the groove, 
to a Width just slightly narroWer than the diameter of the 
?exible tube 40. Such a con?guration permits the tube to be 
secured by a snap-?t into this con?guration of the channel. 

B. Second Preferred Embodiment 

[0092] With particular reference to FIGS. 7, 8, and 11, a 
second preferred embodiment of an intubation instrument 
made and used in accord With the present invention includes 
a body 20' that generally comprises an elongated arm 22 With 
integrally attached handle 24, preferably integrally formed 
from metal or rigid plastic that can Withstand sterilization. 
The arm includes an elongate base portion 202, and a lifter 
portion 204 extending therefrom as best shoWn in FIG. 7. The 
overall length of the arm is optimally siZed to be positioned 
Within a patient as previously described, and the lifter portion 
204 is siZed and shaped to have an elongate smooth surface 
206 for engaging or lifting the patient’s epiglottis 34 (FIG. 8), 
thereby to expose the glottis as best shoWn in FIG. 8. As a 
result, the epiglottis 34 and surrounding tissue are held by the 
instrument in a position Where they do not occlude the glottis 
36. 
[0093] Preferably, the lifter portion 204 is at least approxi 
mately 3 centimeters long, and the angle 208 betWeen the 
base portion 202 and lifter portion 204 is betWeen 5° and 90°, 
inclusive. More preferably, the length 205 of the lifter portion 
204 is betWeen approximately 4 centimeters and 8 centime 
ters long, and the angle 208 betWeen the lifter portion 204 and 
base portion 202 is betWeen 30° and 60°. Even more prefer 
ably, the length 205 of the lifter portion 204 is approximately 
the same as the length 207 of the base portion 202, both of 
Which are approximately 6 centimeters long, and the angle 
208 betWeen the lifter and base portions is approximately 45 °. 
Obviously, the overall geometry betWeen the base portion 
2020 and lifter portion 204 is important for effective opera 
tion of the instrument. Proportionately smaller siZes should 
be used for pediatric applications. 
[0094] A vieWing device, Which is preferably a camera 80' 
operably secured to the instrument, is preferably positioned 
along the posterior surface of the lifter portion 204, near the 
transition portion betWeen the base and lifter portions 202, 
204, respectively, and aligned to provide a perspective vieW 
toWard the distal end 210 of the lifter portion 204. More 
preferably, the camera 80' is mounted to the left side of the 
instrument When vieWed from the handle 25, thereby permit 
ting pas sage directly doWn the midline of the patient’s tongue. 
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The lifter portion 202 protects the camera from being blocked 
by tissue and debris. Moreover, positioning the camera 80' 
aWay from the distal end 210 of the lifterportion 204 provides 
the user With a clear perspective vieW of the entire area. 
[0095] One or more lights, Which are preferably Light 
Emitting Diodes 212 (“LED”) are preferably positioned 
along the lifter portion to facilitate operator vieWing. The use 
of one or more LED cold light elements in front of the camera 
lens provide needed light Without producing any heat. 
Accordingly, unlike traditional expensive Zenon lights typi 
cally used on ?ber optic laryngoscopes, economical LED 
lights Will not burn sensitive membranes and Will not damage 
the thin plastic cuff found on most endotracheal tubes. 
[0096] The camera 80' is preferably a CMOS or CCD 
hybrid camera, both of Which are more compact, light Weight, 
light sensitive, and economical, than traditional cameras used 
in such applications. Known manufacturers and sellers of 
such cameras include Sun Microsystems, Amain Electronics, 
and Misumi Electronics. Preferably, the camera 80' is oper 
ably connected to a poWer source 214, such as a battery orA/C 
connection, and suitable related electronics 216, Which are 
stored in the handle 24 of the instrument. As best shoWn in 
FIGS. 11A&B, the camera 80' is operably connected to a 
display 218, either by a direct (FIG. 11B) or remote (FIG. 
11A) connection. Such remote connections can include a 
transmitter 220 received Within the instrument and the display 
218 including a receiver 222 for receiving video signals from 
the transmitter 220. Alternatively, such a system can include 
infrared technology or the like. The camera 80' and related 
transmitter 220 can also communicate With a display, or other 
equipment such as remote locations via the evolving industry 
standard more commonly knoWn as “Bluetooth.” Such com 
munication can also be used to transmit the information via 
the Internet or the like, thereby facilitating real-time remote 
incident analysis, advice, assistance, and/or teaching. 
[0097] The display 218 may be detached from or attached 
to the instrument, and may also be con?gured to simulta 
neously display other relevant information such as the 
patient’s vital signs and the like, thereby facilitating operator 
use of the instrument. 

[0098] Preferably, the camera 80' is secured Within a sealed 
chamber 224 Within the arm 22, thereby protecting it from 
Water, gasses, and chemicals used in steriliZation procedures. 
More preferably, the chamber 224 contains nitrogen gas free 
from moisture, thereby avoiding undesirable condensation. 
Preferably, the CMOS or CCD camera body is also sealed. 

[0099] A tightly ?tted, transparent protective sheath (not 
shoWn) may be positioned over the assembly to facilitate 
cleaning and provide sterile multiple use of the device. The 
sheath is tightly ?tted over the lens of the camera to prevent it 
from encumber the vieW. Preferably, the sheath is a transpar 
ent polymer, such as plastic, Which sheds mucus and blood, 
has little tendency to fog during use, and equilibrates rapidly 
to airWay temperature. 
[0100] The instrument may also include paths (not shoWn) 
for transmitting oxygen and/or ?uid to the camera lens, 
thereby assisting clearing and cleaning the lens during opera 
tion. 
[0101] The embodiment can also include the guide path, 
groove and loop for slidably receiving an endotracheal tube 
40 as With the ?rst preferred embodiment. Alternatively, the 
instrument can be used as a conventional laryngoscope, With 
out providing for receiving therein such an endotracheal tube 
40. 
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[0102] It Will be appreciated that the arrangement of the 
various components of the instrument presents an instrument 
that is substantially symmetrical about the long axis of the 
arm and handle. Thus the instrument is readily useable by a 
right- or left-handed operator. 

C. Third Preferred Embodiment 

[0103] With particular reference to FIGS. 9 and 10, a third 
preferred embodiment of an intubation instrument made and 
used in accord With the present invention is disclosed. It 
includes the body 20" that generally comprises an elongated 
arm 22 With integrally attached handle 24 of the second 
preferred embodiment, including the vieWer and light. HoW 
ever, the lifter portion 204 of the arm 22 is pivotally secured 
to the base portion 202 at pivot point 301 as best shoWn in 
FIG. 9. 
[0104] In particular, an actuation lever 300 having a handle 
302 at one end extends through a channel 304 in the base 
portion 202 to pivot the lifter portion 204 about pivot point 
301. Detents 306 betWeen the actuation lever and base portion 
alloW a user to select the desired angle 208 betWeen the lifter 
portion 208 and base portion 202, and lock that position in 
place. Accordingly, by manipulating the actuation lever, the 
optimal angle 208 betWeen the lifter portion 204 and base 
portion 202 for a particular patient may be selected on site by 
the practitioner. 
[0105] This embodiment can also include the guide path, 
groove and loop for slidably receiving an endotracheal tube 
40 as With the ?rst preferred embodiment. Alternatively, and 
as shoWn in FIG. 9, the instrument can be used as a conven 
tional laryngoscope, Without providing for receiving therein 
such a endotracheal tube 40. 
[0106] While the present invention has been described in 
terms of a preferred embodiment, it Will be appreciated by 
one of ordinary skill that the spirit and scope of the invention 
is not limited to those embodiments, but extend to the various 
modi?cations and equivalents as de?ned in the appended 
claims. For example, other types of vieWers could be used. 
Moreover, additional channels could be provided for deliver 
ing other devices to the distal end of the instrument. FIG. 1 
shoWs in dashed lines 110 such an alternative channel that 
Would permit the advance of elongated forceps to the distal 
end of the instrument to be used, for example, in removing 
foreign objects from the larynx. 
[0107] An improved intubation instrument in accordance 
With preferred embodiments of the present invention is shoWn 
in FIGS. 1-13. In particular, FIGS. 1-6 shoW a ?rst preferred 
embodiment, FIGS. 7, 8 and 11A-B shoW a second preferred 
embodiment, and FIGS. 9 and 10 shoW a third preferred 
embodiment. In order to avoid unnecessary repletion, com 
mon elements betWeen these three embodiments are like 
numbered. 

A. First Preferred Embodiment 

[0108] With particular reference to FIGS. 1 and 6, a ?rst 
preferred embodiment of an intubation instrument made and 
used in accord With the present invention includes a body 20 
that generally comprises an elongated arm 22 With integrally 
attached handle 24. The instrument is preferably formed from 
metal or rigid plastic that can Withstand sterilization. 
[0109] The instrument arm has a distal end 26 that is 
inserted into the mouth 30 of a patient 28. Preferably, the 
instrument is inserted While the patient is recumbent, face-up, 
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With the head tipped slightly backWardly, supported in What is 
known as the sni?ing position. Before proceeding With the 
description of the instrument, it Will be useful here to identify 
the relevant components of the human patient (FIG. 6). 
[0110] As noted, the instrument is inserted, distal end 26 
?rst, through the patient’s mouth 30. As explained beloW, 
When properly inserted, the distal end of the endotracheal 
tube 40 resides in the pharynx 32. Recently, individual por 
tions of the pharynx 32 have become more commonly 
referred by those skilled in the art as the nasopharynx 32a 
(FIG. 6), the oropharynx 32b (FIG. 6), and the laryngophar 
ynx 320 (FIG. 6). Accordingly, using these commonly knoWn 
and more precise terms of the human respiratory system, the 
endotracheal tube 40 resides in the laryngopharynx 320 (FIG. 
6). The patient’s epiglottis 34 is supported by the instrument 
in a manner to expose the glottis 36. In the present invention, 
the instrument provides for the telescopically observed 
advance of the leading end 38 of an endotracheal tube 40 
through the glottis 36, into the larynx 42 adjacent to the vocal 
cords 44. As is knoWn in the art, an endotracheal tube 40 
permits air to be conducted to and from an incapacitated 
patient. The present instrument includes a number of features 
that greatly increase the ease With Which the instrument and 
tube 40 can be properly located and continuously observed 
via a telescope or other optic device. 
[0111] More particularly, the arm 22 of the instrument is 
con?gured to de?ne in the handle 24 and on its anterior 
surface 46 a guide path for the smooth advance of the tube 40 
relative to the inserted instrument. For the purpose of this 
description, the anterior surface 46 of the instrument is, as 
shoWn in FIG. 6, that facing the loWerjaW 48 of the intubated 
patient. 
[0112] The guide path includes a portion consisting of a 
channel 50 (FIG. 1) that is formed through the handle 24. It is 
noteWorthy that the handle 24 extends in a generally perpen 
dicular orientation relative to the elongated arm 22. The chan 
nel 50, hoWever, extends through the handle 24 at a direction 
that is generally oblique to the length of the handle 24 and to 
the arm 22. Put another Way, the channel orientation 50 is 
such that after the leading end of the tube 40 is advanced 
through the channel 50, it emerges to contact the anterior 
surface 46 of the instrument at an acute angle 52 to slide along 
that surface toWard the distal end 26 of the instrument. 
[0113] Approaching the distal end of the instrument, the 
opposing anterior side edges 54 are gradually built up to 
de?ne, in combination With the anterior surface part betWeen 
the edges 54 a groove 56 that is generally curved in cross 
section, as best shoWn in FIG. 5. Preferably, the radius of 
curvature of the groove 56 generally conforms to the outside 
diameter of the tube 40. As such, the leading end of the tube 
40 is precisely and smoothly guided through this groove 56, 
Which makes up another part of the above mentioned guide 
path. 
[0114] The side edges 54 terminate in a loop 60 that is part 
of the instrument and protrudes from the distal end 26 of the 
instrument at an angle 55 (FIG. 1) of about 45 degrees relative 
to the length of the arm 22. As vieWed from the end (FIGS. 2 
and 5), the loop de?nes an elongated opening 64 through 
Which extends the leading end 38 of the tube 40. 
[0115] Here it is useful to note that an endotracheal tube 40 
used With the preferred embodiment of the instrument is 
formed of ?exible plastic tubing. One such tube is that manu 
factured by Mallinckrodt, Inc. of St. Louis Mo., under the 
trademark Mallinckrodt. The tube is constructed to assume a 
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curved con?guration When relaxed, although it is readily 
deformed as needed. In the present invention, the loop 60 is 
con?gured to permit the leading end 38 of the tube 40 to 
approach its curved, relaxed con?guration as it passes 
through and out of the loop 60. 
[0116] More particularly, the elongated opening 64 (elon 
gated, that is, in the direction aWay from the anterior surface 
of the arm 22, as shoWn in FIGS. 2 and 5) permits the ?exible 
tube 40 to resile aWay from the distal end 26 of the arm 22 to 
seat against the underside 66 of the loop 60, as shoWn in FIG. 
1. This underside 66 is curved to conform to the outside 
diameter of the tube, thereby providing, in a manner similar to 
the above-mentioned groove 56, precise and smooth guid 
ance of the tube through the loop 60. Thus, the loop makes up 
another part of the above mentioned guide path. The advan 
tages of the just described tube movement are discussed more 
fully beloW. 
[0117] The loop 60 includes a surface 68 that bears against 
the patient’s epiglottis 34 When the instrument is fully 
inserted. As a result, the epiglottis 34 and surrounding tissue 
are held by the instrument in a position Where they do not 
occlude the glottis 36. 
[0118] A guard 70 extends from the bottom of the instru 
ment arm 22 at the distal end thereof. The guard is an exten 
sion of the arm 22 and is angled upWardly (as vieWed in FIGS. 
1 and 6) to present an underlying surface that acts like a skid 
upon insertion of the instrument to permit the distal end of the 
instrument to be advanced against the patient’s tissue Without 
damage to the tissue. Thus, the guard 70 reduces the effort 
needed to insert the device, While protecting the patient’s 
tissue. 
[0119] Once the arm 22 is in place, the guard 70 serves to 
prevent the tissue in the pharynx 32 from contacting the distal 
end 26 of the arm 22 and obstructing the vieW available to a 
vieWer that is carried by the instrument. In this embodiment a 
telescope 80 is shoWn. In this regard, the telescope 80 is one 
that terminates in a long tubular member having an objective 
lens at its end 82. The terminus of the telescope ?ts into a 
telescope passage 83 that is formed through the arm 22. The 
telescope also includes a light post 86 that is mounted to the 
telescope 80 near the outer end 88 of the passage 83 and that 
provides illumination to the telescope 80. In a preferred 
embodiment of the instrument, a suitable telescope is one 
having approximately a 25-degree vieWing angle; such as 
manufactured by Henke-Sass, Wolf of America Inc., South 
bridge, Mass., as model number 8853.42. 
[0120] In a preferred embodiment of the invention the 
instrument is provided With a clip 90 that is mounted to the 
arm 22 near the outer end of the passageWay 83. The clip 90 
includes tWo spaced-apart, arched arms 92 that spread apart 
slightly to releasably receive betWeen them the generally 
cylindrical shaped light post 86 as the telescope is slid into 
position relative to the instrument 22. The clip 90, therefore, 
serves to retain the telescope in the correct location and Within 
the telescope passage 83 during use. Moreover, since the arms 
92 of the clip engage a radial projection of the telescope 
(namely, the light post 86), the telescope is held against inad 
vertent rotation out of the desired orientation relative to the 
arm 22. The arms 92 of the clip 90 are resilient and readily 
move apart to release the light post 86 When the telescope is 
pulled from the instrument for replacement and cleaning. 
[0121] Returning to consider the distal end 26 of the arm 
22, the end 82 of the telescope 80 is located at the inner end 84 
of the passage 83 When the telescope is installed. As noted, the 
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guard 70 prevents tissue from contacting the end of the tele 
scope. More particularly, the telescope-guarding or tissue 
retracting effect of both the loop 60 and the guard 70 has the 
effect of establishing a clearing 100 (FIG. 6), Which is a space 
betWeen the guard and loop, adjacent to the distal end of the 
instrument and free of vieW-obstructing tissue. The inner end 
84 of the telescope passage (hence, the end 82 of an installed 
telescope) is in this clearing 100. Thus, the telescope is unaf 
fected by tissue that Would otherWise obstruct, at least in part, 
the telescopic vieW of the advancing, leading end 38 of the 
endotracheal tube 40. 

[0122] As noted earlier, the loop 60 con?guration is such 
that the tube that extends from the loop tends to assume its 
relaxed, curved shape. The leading end 38, therefore, tends to 
veer upWardly (considering FIG. 6) toWard the glottis 36 and 
aWay from What Would be a dangerous entry into the patient’s 
esophagus 43. 
[0123] The tube 40 is carried on the anterior surface 46 of 
the arm 22, betWeen the patient’s loWerjaW and the telescope 
passage 83. This orientation, in combination With the curved 
guide path of the tube 40 ensure that the advancing, leading 
end 38 of the tube remains in the ?eld of vieW of the telescope 
(as does the glottis) Without crossing near the end 82 of the 
telescope, Which crossing Would obscure the vieW of the tube 
vis-a-vis the glottis 36. 
[0124] For example, if the lens carried in the end 82 of the 
telescope is angled upWardly to provide a vieW in a direction 
toWard the glottis 36, the movement of the tube end 38 out 
from beneath the underside of the loop 60 Will be nearly 
parallel to a line de?ning the center of the ?eld of vieW of the 
telescope. It has been found that this relative positioning of 
the telescope end 82 and tube end 38 greatly enhances vieW 
ing of the advancing tube as compared to instruments that 
Went before. 

[0125] The preciseness With Which the present instrument 
may be inserted enables one to supply, during insertion, inter 
mittent pulses of air (positive pressure) through the tube 40 to 
provide immediate respiration to the patient during the inser 
tion process. Thus, the conventional air or oxygen supply to 
the tube may be so connected and controlled during insertion 
of the instrument. 

[0126] The clearing 100 Would be susceptible to entry of 
?uids such as blood, exudate, mucus etc, Which might be 
present in instances of neck trauma. In accord With another 
aspect of this invention, there is provided e?icient suction 
removal of such matter. To this end, the arm 22 is provided 
With a passageWay 102 having an interior end 104 that opens 
at the distal end 26 of the instrument, beloW the inner end 84 
of the telescope passage 83. A suction tube 101 (FIG. 6) may 
be attached to a connector 103 that is mounted to the instru 
ment at the outer end of the passageWay 102. Suction is 
applied for removing any ?uid that may begin to accumulate 
in the clearing 100. It is noteworthy that the instrument is 
arranged so that the inner end of the telescope passage is 
above (FIG. 1) the interior end 104 of the suction passageWay 
102. Thus, the end 104 of the suction passageWay resides in 
What may be called a sump portion of the clearing 100. 
UnWanted ?uids are removed before reaching a level that 
Would obscure the end 82 of an installed telescope 80. 

[0127] It is contemplated that suction Would be applied to 
the clearing 100 even in the absence of vieW-obstructing 
?uids because the application of suction Would tend to cool 
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the telescope (Which is heated by the light source) or remove 
vapor that might otherWise tend to condense on the lens of the 
telescope. 
[0128] Preferably, another passageWay 106 (FIG. 5) is pro 
vided in the arm in a manner that substantially matches the 
suction passageWay 102. This other passageWay is available 
to hold another suction tube (thus enhancing overall suction 
of the clearing 100) or, alternatively, gas such as oxygen could 
be directed through this passageWay 106 to increase the oxy 
gen content of the glottis area. 

[0129] The suction applied by one or both passages 102, 
106 provides a vortex of ?uid ?oW in the vicinity of the inner 
end 84 of the telescope passage, thereby providing a particu 
larly effective Way to remove from the telescope end (lens) 82 
any ?uid contamination, such as blood, that Would otherWise 
obscure the vieW through the telescope. Thus, the telescope 
need, not be removed for clearing the lens. 
[0130] It Will be appreciated that the arrangement of the 
various components of the instrument presents an instrument 
that is substantially symmetrical about the long axis of the 
arm and handle. Thus the instrument is readily useable by a 
right- or left-handed operator. 
[0131] It is also contemplated that the channel 50 in the 
handle 24 may be con?gured to open on one side of the 
handle, such as surface 25 (FIG. 1) thereby forming the chan 
nel 50 as a groove in the handle. As a result, the tube 40 could 
be inserted laterally into the channel/ groove. At the junction 
of the channel 50 and surface 25, the groove Width could be 
narroWed someWhat, relative to the remainder of the groove, 
to a Width just slightly narroWer than the diameter of the 
?exible tube 40. Such a con?guration permits the tube to be 
secured by a snap-?t into this con?guration of the channel. 

B. Second Preferred Embodiment 

[0132] With particular reference to FIGS. 7, 8, and 11, a 
second preferred embodiment of an intubation instrument 
made and used in accord With the present invention includes 
a body 20' that generally comprises an elongated arm 22 With 
integrally attached handle 24, preferably integrally formed 
from metal or rigid plastic that can Withstand sterilization. 
The arm includes an elongate base portion 202, and a lifter 
portion 204 extending therefrom as best shoWn in FIG. 7. The 
overall length of the arm is optimally siZed to be positioned 
Within a patient as previously described, and the lifter portion 
204 is siZed and shaped to have an elongate smooth surface 
206 for engaging or lifting the patient’s epiglottis 34 (FIG. 8), 
thereby to expose the glottis as best shoWn in FIG. 8. As a 
result, the epiglottis 34 and surrounding tissue are held by the 
instrument in a position Where they do not occlude the glottis 
36. 

[0133] Preferably, the lifter portion 204 is at least approxi 
mately 3 centimeters long, and the angle 208 betWeen the 
base portion 202 and lifter portion 204 is betWeen 5° and 90°, 
inclusive. More preferably, the length 205 of the lifter portion 
204 is betWeen approximately 4 centimeters and 8 centime 
ters long, and the angle 208 betWeen the lifter portion 204 and 
base portion 202 is betWeen 30° and 60°. Even more prefer 
ably, the length 205 of the lifter portion 204 is approximately 
the same as the length 207 of the base portion 202, both of 
Which are approximately 6 centimeters long, and the angle 
208 betWeen the lifter and base portions is approximately 45 °. 
Obviously, the overall geometry betWeen the base portion 202 
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and lifter portion 204 is important for effective operation of 
the instrument. Proportionately smaller siZes should be used 
for pediatric applications. 
[0134] A vieWing device, Which is preferably a camera 80' 
operably secured to the instrument, is preferably positioned 
along the posterior surface of the lifter portion 204, near the 
transition portion betWeen the base and lifter portions 202, 
204, respectively, and aligned to provide a perspective vieW 
toWard the distal end 210 of the lifter portion 204. More 
preferably, the camera 80' is mounted to the left side of the 
instrument When vieWed from the handle 25, thereby permit 
ting passage directly doWn the midline of the patient’s tongue. 
The lifter portion 204 protects the camera from being blocked 
by tissue and debris. Moreover, positioning the camera 80' 
aWay from the distal end 210 of the lifterportion 204 provides 
the user With a clear perspective vieW of the entire area. 

[0135] One or more lights, Which are preferably Light 
Emitting Diodes 212 (“LED”) are preferably positioned 
along the lifter portion to facilitate operator vieWing. The use 
of one or more LED cold light elements in front of the camera 
lens provide needed light Without producing any heat. 
Accordingly, unlike traditional expensive Zenon lights typi 
cally used on ?ber optic laryngoscopes, economical LED 
lights Will not burn sensitive membranes and Will not damage 
the thin plastic cuff found on most endotracheal tubes. 
[0136] The camera 80' is preferably a Complementary 
Metal Oxide Semiconductor (“CMOS”) or Charged Coupled 
Device (“CCD”) hybrid camera, both of Which are more 
compact, light Weight, light sensitive, and economical, than 
traditional cameras used in such applications. Known manu 
facturers and sellers of such cameras include Sun Microsys 
tems, Amain Electronics, and Misumi Electronics. Prefer 
ably, the camera 80' is operably connected to a poWer source 
214, such as a battery or A/C connection, and suitable related 
electronics 216, Which are stored in the handle 24 of the 
instrument. As best shoWn in FIGS. 11A&B, the camera 80' is 
operably connected to a display 218, either by a direct (FIG. 
11B) or remote (FIG. 11A) connection. Such remote connec 
tions can include a transmitter 220 received Within the instru 
ment and the display 218 including a receiver 222 for receiv 
ing video signals from the transmitter 220 . Alternatively, such 
a system can include infrared technology or the like. The 
camera 80' and related transmitter 220 can also communicate 
With a display, or other equipment such as remote locations 
via the evolving industry standard more commonly knoWn as 
“Bluetooth.” Such communication can also be used to trans 
mit the information via the lntemet or the like, thereby facili 
tating real-time remote incident analysis, advice, assistance, 
and/ or teaching. 
[0137] The display 218 may be detached from or attached 
to the instrument, and may also be con?gured to simulta 
neously display other relevant information such as the 
patient’s vital signs and the like, thereby facilitating operator 
use of the instrument. 

[0138] Preferably, the camera 80' is secured Within a sealed 
chamber 224 Within the arm 22, thereby protecting it from 
Water, gasses, and chemicals used in steriliZation procedures. 
More preferably, the chamber 224 contains nitrogen gas free 
from moisture, thereby avoiding undesirable condensation. 
Preferably, the CMOS or CCD camera body is also sealed. 

[0139] A tightly ?tted, transparent protective sheath (not 
shoWn) may be positioned over the assembly to facilitate 
cleaning and provide sterile multiple use of the device. The 
sheath is tightly ?tted over the lens of the camera to prevent it 
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from encumber the vieW. Preferably, the sheath is a transpar 
ent polymer, such as plastic, Which sheds mucus and blood, 
has little tendency to fog during use, and equilibrates rapidly 
to airWay temperature. 
[0140] The instrument may also include paths (not shoWn) 
for transmitting oxygen and/or ?uid to the camera lens, 
thereby assisting clearing and cleaning the lens during opera 
tion. 
[0141] The embodiment can also include the guide path, 
groove and loop for slidably receiving an endotracheal tube 
40 as With the ?rst preferred embodiment. Alternatively, the 
instrument can be used as a conventional laryngoscope, With 
out providing for receiving therein such an endotracheal tube 
40. 
[0142] It Will be appreciated that the arrangement of the 
various components of the instrument presents an instrument 
that is substantially symmetrical about the long axis of the 
arm and handle. Thus the instrument is readily useable by a 
right or left-handed operator. 

C. Third Preferred Embodiment 

[0143] With particular reference to FIGS. 9 and 10, a third 
preferred embodiment of an intubation instrument made and 
used in accord With the present invention is disclosed. It 
includes the body 20" that generally comprises an elongated 
arm 22 With integrally attached handle 24 of the second 
preferred embodiment, including the vieWer and light. HoW 
ever, the lifter portion 204 of the arm 22 is pivotally secured 
to the base portion 202 at pivot point 301 as best shoWn in 
FIG. 9. 
[0144] In particular, a locking mechanism 307, such as an 
actuation lever 300 having a handle 302 at one end extends 
through a channel 304 in the base portion 202 to pivot the 
lifter portion 204 about pivot point 301. Detents 306 betWeen 
the actuation lever and base portion alloW a user to select the 
desired angle 208 betWeen the lifter portion 204 and base 
portion 202, and lock that position in place. Accordingly, by 
manipulating the actuation lever, the optimal angle 208 
betWeen the lifter portion 204 and base portion 202 for a 
particular patient may be selected on site by the practitioner. 
[0145] This embodiment can also include the guide path, 
groove and loop for slidably receiving an endotracheal tube 
40 as With the ?rst preferred embodiment. Alternatively, and 
as shoWn in FIG. 9, the instrument can be used as a conven 
tional laryngoscope, Without providing for receiving therein 
such a endotracheal tube 40. 
[0146] D. DefoggerAssembly 
[0147] Referring to FIGS. 12 and 13, a defogger assembly 
351 that defogs the lens of the vieWer on an instrument 20' by 
heating the lens is disclosed. One such structure for heating 
the lens includes thermally-coupling a heating element, such 
as a resistor 350 or coil, to the lens of the vieWer. For example, 
the resistor 350 is preferably positioned adjacent to the lens 
and placed in electrical communication With a poWer source 
214. Preferably, the components of the defogger assembly, 
such as the poWer source 214, heating element, and related 
Wiring, are contained Within the instrument 20', thereby main 
taining the portability of the instrument 20'. More preferably, 
the poWer source 214 is a loW voltage direct current battery or 
the like. 
[0148] The resistor 350 and current are selected so as to 
heat the lens to a desired temperature to permit defogging, 
While still preventing the resistor from becoming hot enough 
to burn a patient or damage any components of the instru 
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ment. Preferably, the heating element is regulated so as to 
maintain an optimal temperature. For example, a thermostat 
operably secured to the defogger assembly can modulate 
current from the poWer source based on the level of detected 
temperature so as to prevent the heating element from becom 
ing too hot. 
[0149] Preferably, a sWitch 352 is operably secured to the 
resistor 350 such that poWer to the heating element may be 
turned on or off as needed to defog the lens of the vieWer by 
heating the lens. The sWitch 352 may be manually controlled 
as shoWn in FIGS. 12 and 13, or controlled by internal elec 
tronics so as to activate under predetermined conditions. For 
example, in cases Where the vieWer is an electronically actu 
ated camera, the internal electronics can poWer the heating 
element Whenever the camera is activated. Alternatively, in 
cases Where the instrument includes a light source 212', the 
defogger assembly 351 can be activated Whenever the light 
source 212' is activated, for example, by activating light 
sWitch 356. 
[0150] While the present invention has been described in 
terms of preferred embodiments, it Will be appreciated by one 
of ordinary skill that the spirit and scope of the invention is not 
limited to those embodiments, but extend to the various modi 
?cations and equivalents as de?ned in the appended claims. 
For example, other types of vieWers could be used. Moreover, 
additional channels could be provided for delivering other 
devices to the distal end of the instrument. FIG. 1 shoWs in 
dashed lines 110 such an alternative channel that Would per 
mit the advance of elongated forceps to the distal end of the 
instrument to be used, for example, in removing foreign 
objects from the larynx. Similarly, although the defogger 
assembly 351 is shoWn operably secured to the instrument 20' 
of the second preferred embodiment, it may be readily 
adapted to operate effectively on any of the disclosed instru 
ments or their equivalents thereto. 
[0151] While the preferred embodiment of the invention 
has been illustrated and described, as noted above, many 
changes can be made Without departing from the spirit and 
scope of the invention. Accordingly, the scope of the inven 
tion is not limited by the the preferred embodiment. Instead, 
the invention should be determined entirely to the claims that 
folloW. 

The embodiments of the invention in Which an exclusive 
property or privilege is claimed are de?ned as folloWs: 

1. An intubation instrument, a portion of Which is for inser 
tion into a patient through the patient’s mouth, comprising: a 
body having a handle attached thereto; an elongate arm hav 
ing an elongate base portion attached to the body and an 
elongate lifter portion having a smooth surface for engaging 
the patient’s epiglottis and a distal end for insertion distal-end 
?rst through a patient’s mouth; said lifter portion being at 
least 3 centimeters long and extending from said base portion 
by at least a 5 degree angle. 

2. The intubation instrument of claim 1, further including a 
vieWer positioned in the vicinity of the area Where the base 
portion meets the lifter portion of the arm, said vieWer 
directed toWard the distal end of the lifter portion. 

3. The intubation instrument of claim 2, Wherein said 
vieWer is a telescope. 
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4. The intubation instrument of claim 2, Wherein said 
vieWer is a CMOS camera. 

5. The intubation instrument of claim 2, Wherein said 
vieWer is a CCD camera. 

6. The intubation instrument of claim 1, Wherein said at 
least 5° angle is betWeen 5° and 85°, inclusive. 

7. The intubation instrument of claim 6, Wherein said at 
least 50 angle, is betWeen 30° and 60°, inclusive. 

8. The intubation instrument of claim 6, Wherein said at 
least 5° angle is approximately 45°. 

9. The intubation instrument of claim 2, further including a 
light operably secured to said lifter portion. 

1 0. The intubation instrument of claim 9, Wherein said light 
is an LED. 

11. An intubation instrument, a portion of Which is for 
insertion into a patient through the patient’s mouth, the 
patient having a respiratory system With an oropharynx, a 
laryngopharynx, and an epiglottis, said intubation instrument 
comprising: a body having a handle attached thereto; an elon 
gate arm having an elongate base portion operably secured to 
said body at one end and an elongate lifter portion extending 
from said elongate base portion toWard an opposite end of 
said elongate base portion thereby de?ning an angle betWeen 
said elongate base portion and said elongate lifter portion, 
said elongate base portion having a ?rst de?ned length, said 
?rst de?ned length being long enough to extend through the 
patient’s mouth into the patient’s oropharynx; said elongate 
lifter portion having, a distal end for insertion distal-end ?rst 
through a patient’s mouth, a second de?ned length, said sec 
ond de?ned length being long enough to extend into the 
laryngopharynx and operably engage the epiglottis of the 
patient When the elongate base portion is extended into the 
patient’s oropharynx, and, a smooth surface for engaging the 
patient’s epiglottis; a vieWer operably secured to said elon 
gate arm and directed toWard the distal end of said elongate 
lifter portion; and, a heating element in electrical communi 
cation With a poWer source and in thermal communication 
With the vieWer so as to defog the vieWer. 

12. The intubation instrument of claim 11, Wherein the 
vieWer positioned substantially near Where said elongate base 
portion meets said elongate lifter portion of the elongate arm. 

13. The intubation instrument of claim 12, Wherein said 
vieWer is a telescope. 

14. The intubation instrument of claim 12, Wherein said 
vieWer is a Complementary Metal Oxide Semiconductor 
camera. 

15. The intubation instrument of claim 12, Wherein said 
vieWer is a Charged Coupled Device camera. 

16. The intubation instrument of claim 11, Wherein said 
heating element is a resistor. 

17. The intubation instrument of claim 11, Wherein said 
heating element and said poWer source are contained Within 
the intubation instrument. 

18. The intubation instrument of claim 11, Wherein said 
poWer source is a loW voltage, direct current battery. 

19. The intubation instrument of claim 11, further includ 
ing a sWitch in electrical communication With said heating 
element and said poWer source. 

* * * * * 


