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ABSTRACT OF THE DISCLOSURE 
A needle-knife assembly for forming an emergency 

breathing opening in the crico-thyroid membrane of the 
neck of a patient is releasably attached to one end of a 
common, plastic hollow squeeze tube syringe handle con 
taining a supply of anesthesia in solution with a vaso- a 
constrictor. This needle-knife assembly includes a knife 
blade bisected by a hollow hypodermic needle that com 
municates with the interior of the syringe handle and is 
initially used to inject the solution of anethesia and vaso 
constrictor contained therein into the tissues of the neck. 
With the needle portion retained in position, the knife 
blade is subsequently guided to make a correctly oriented 
incision at the etico-thyroid membrane to thereby form 
the emergency breathing opening. 
A throat-button having an airway improved to pro 

vide increased air flow therethrough and being removably 
attached to the opposite end of the common syringe 
handle is inserted in the emergency opening formed by 
the needle-knife assembly to thereby ensure sustained 
emergency breathing of the patient. 

BACKGROUND OF THE INVENTION 
This invention relates generally to the ñeld of erner 

gency crico-thyrotomy devices and, in particular, to a 
combined crico-thyrotomy kit providing both anesthesia, 
vaso-constriction, sterility, and improved means for en 
suring relatively sustained breathing all contained within 
a small, pocket-sized, unitary device. 

In previously developed emergency life-saving kits for 
use when upper respiratory obstruction has occurred in 
a patient, the technique known as the tracheotomy (cut 
ting a hole into the trachea-windpipe) has long been 
established as a method of providing emergency breathing 
and, therefore, preserving human life. However, except 
for surgeons, this is a rather diñicult and dangerous pro 
cedure and thus one that should not normally be practiced 
by the unskilled layman. Therefore, during the past twenty 
years, much interest has centered on the development of 
a newer and less dangerous emergency life-saving tech 
nique known as the crico-thyrotomy. This techniques con 
sists of cutting an emergency opening through the thin 
membrane that lies between the thyroid and cricoid car 
tiiages. This procedure is considered less dangerous and 
constitutes a considerable improvement, since there are 
no important nerves, arteries, veins, or other structures 
lying over this membrane that might be damaged during 
the formation of the opening. Moreover, it is rather 
easily located and lies close to the surface of the skin. 
A number of methods and devices have been previously 

developed to exploit the use of the crico-thyroid mem 
brane as a route for establishing the requisite emergency 
opening. These have included, in the simplest form, a 
hollow needle which, however, has the disadvantage of 
being effective only when connected to a supply of 100% 
oxygen and, moreover, is inherently dangerous unless held 
carefully in place by someone other than the patient at 
all times. Other methods have included use of special 
scissors, tissue spreaders and knives, together with various 
pipe-like devices (canulae). Although these methods work 
well, they are usually relatively expensive, and are bulky 
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to carry as an emergency kit. Moreover, they are not 
usually readily available in an emergency situation. Fur 
thermore, asepsis, hemostasis and local anesthesia are 
usually ignored in most of these devices, because of the 
urgency of immediately securing the emergency opening. 
In this connection, the emergency crico-thyrotomy kit 
design of the present invention offers significant improve 
ments and advantages over the above-noted previously 
developed methods, in that it is a simple, small, pocket 
sized emergency kit that provides improved means both 
for ensuring a properly cut emergency breathing open 
ing and for facilitating relatively sustained, painless and 
blood-free emergency breathing, as will become readily 
apparent hereinafter from the following summary and 
detailed description. 

Summary of the invention 

It is a principal object of the present invention, there 
fore, to provide an emergency crico-thyrotomy kit im 
proved in that it incorporates a unique needle-knife as 
sembly facilitating the cutting of the correctly oriented 
emergency breathing opening in the crico-thyroid mem 
brane, combined with a novel syringe squeeze handle 
that is joined with the needle-knife assembly and is 
adapted to inject a solution of anesthesia and vaso-con 
strictor into the appropriate neck tissues just prior to the 
formation of the emergency opening. 
A further object of the invention resides in the provi 

sion of an emergency crico-thyrotomy device that in 
corporates a novel design throat-button specifically adapt 
ed to the anatomy of the human neck when ñtted into 
the emergency breathing opening cut therein and having a 
unique airway designed to provide increased air ñow 
therethrough to thereby assure sustained emergency 
breathing. 
A still further object of the invention is in the devel 

opment of an improved emergency life-saving kit con 
sisting of a crico-thyrotomy set having a novel needle 
knife assembly incorporating an improved hollow needle 
portion for guiding the knife portion in correctly cutting 
an emergency breathing opening into the crico-thyroid 
membrane, coupled with an improved throat-button 
adapted for insertion into the opening with both mounted 
on a unique and common syringe squeeze handle con 
taining a solution of anesthesia and vaso-constrictor 
adapted for injection into an initial opening formed in the 
crico-thyroid membrane by the hollow-needle portion. 

Other objects and advantages of the invention will be 
come apparent from the following detailed description, 
taken in connection with the accompanying drawings, in 
which: 

Summary of the drawings 

FIG. 1 represents an assembled view of the crico 
thyrotomy set of the present invention shown in position 
and sealed in a clear plastic pocket-sized and sterile car 
rying and storing case; 
FIG. 2 is a disassembled view of the crico-thyrotomy 

set of FIG. 1, shown removed from its carrying case, and 
illustrating certain details of the throat-button and needle 
knife assembly components utilized therewith; 

FIG. 3 is a front view of the needle-knife unit shown 
in the disassembled view of FIG. 2, illustrating certain 
details of the supporting relationship between the knife 
blade and hollow needle portions thereof; 

FIG. 4 is a view in side elevation, illustrating addi 
tional details of the throat button unit depicted in FIG. 2 
when correctly oriented for insertion in the emergency 
breathing opening cut in the crico-thyroid membrane by 
the invention knife-needle unit; y 

FIG. 5 is another view of the throat-button unit of 
FIG. 4 looking in the direction of, and illustrating the im 
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proved streamlined and funnel-shaped configuration of' 
the rear air opening incorporated therein; and 
FIG. 6 is a lateral view schematically illustrating the 

throat-button of the present invention in correctly in 
serted position, as oriented in FIG. 4, within the emer 
gency breathing opening formed in crico-thyroid mem 
brane. 

Description of the preferred embodiment 

The emergency crico-thyrotomy life-saving set of the 
present invention is seen in the assembled view of FIG. 1 
of the drawings as generally including an overall assembly 
consisting of a main hollow tube syringe handle 1 open 
at one end and closed at the opposite end thereof and 
containing a supply of anesthesia in solution with a vaso 
constrictor; a needle-knife unit 2; and a throat button 
unit 3. Units 2 and 3 are respectively releasably positioned 
on opposite ends of handle 1 as shown, and the entire 
assembly is normally carried and/or stored within a seal 
able, sterilizable and clear plastic case depicted generally 
at 4. The latter includes a relatively elongated portion 4a, 
in which is positioned the needle-knife unit 2, and a 
relatively enlarged and shortened portion 4b for sup 
porting therewithin the throat-button unit 3. Due to the 
difference in dimension between the respective inside 
diameters of case portions 4a, 4b, an inside diameter 
fiange is inherently formed at 4c in the relatively enlarged 
and shortened case portion 4b. In this regard, throat 
button unit 3 incorporates an exteriorly disposed rear 
flange portion 10 that is both sized and shaped to closely 
conform with, and, therefore, fit in snugly-supporting re 
lation on the inside diameter flange 4c. In this manner, 
the needle-knife unit 2 is supported within the relatively 
elongated case portion 4a free of contact with the bottom 
of carrying case 4. The carrying case 4 and its contents 
are maintained in a sterile condition as by means of a top 
cover element at 4d which may be spot thermal-sealed to 
the body portion of the aforesaid case 4. 

Referring particularly to FIG. 2 of the drawings, the 
present crico-thyrotomy set is shown removed from its 
protective case 4 with its principal components further de 
tailed for the sake of clarity. The needle-knife unit 2 is 
illustrated as including a knife portion 5 that consists of 
a surgically sharp, stainless steel knife blade or scalpel 6 
that is silver-soldered to the previously referred to knife 
hilt 7, and a knife stem 8 that incorporates a circum 
ferentially disposed outer bead element 8a. The latter 
element 8a is specifically configured to engage with and 
thereby frictionally retain the aforesaid knife stem 8 
within a similarily shaped, interiorily-disposed circum 
ferential slot formed within the inside diameter surface 
of the squeeze handle 1 adjacent to the open end thereof, 
as illustrated at 1a in FIG. 2. Throat-button unit 3 is 
removably positioned on the opposite, closed end of han 
dle 1 by means of a friction grip. A hypodermic-type hol 
low needle indicated at 9 is positioned in supporting and 
bisecting relation on aforesaid knife blade 6. In this con 
nection, the knife blade 6 is grooved, as indicated at 6a 
in FIG. 3 of the drawings, to a radius equal to that of the 
hollow needle 9 and is silver-soldered thereto to provide 
proper support therefor. Needle 9 is made hollow in form 
and incorporates an open end in communication with 
the interior of the previously-noted hollow tube squeeze 
syringe handle 1 adjacent the open end thereof, and is 
therefore specifically adapted to inject the supply of 
anesthesia and vaso-constrictor contained within said han 
dle 1 on manipulation of the latter during the initial 
preparation stage prior to the use of the inventive instru 
ment in forming the requisite emergency opening. Note 
also that the pointed end of the needle 9 extends in over 
lapping relation forward of the front edge of knife blade 
6 a predetermined distance which, in an actual example, 
was made equal to 0.062 inch. 
As seen particularly in FIG. 4 of the drawings, the 

aforesaid throat-button unit 3 of the present invention 
consists of a relatively pointed and downwardly-curved 
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4 
nose portion 12, which is directed towards the patient’s 
lungs, when in properly oriented position; an intercon 
necting and integrally-joined duct portion 11, and the 
previously mentioned rear fiange portion 10. A key fea 
ture of the latter element 10 is that it is specifically de 
signed in a collar-button shaped configuration for a spe 
cific purpose to be discussed in more detail hereinafter. 
Throat-button unit 3 further incorporates an airway pas 
sage, indicated generally at 13, as including a relatively 
straight passage portion 13a extending rearwardly from 
a front opening at 10a to an arcuate portion 13b that sub 
stantially conforms with the configuration of the afore 
said nose portion 12 in that it terminates in a downwardly 
curved rear end opening at 13C that is directed towards 
the patient’s lungs when properly inserted in the emer 
gency breathing opening formed therefor. 
With specific reference to FIGS. 4 and 5 of the draw 

ings, the previously noted airway passage 13 and in par 
ticular front and rear openings 10a and 13e` are clearly 
depicted as being uniquely designed with streamlined and 
funnel shaped configurations. In this manner, the inventive 
throat-button unit 3 has the important advantage of in 
herently eliminating or, at least, significantly reducing the 
approximately 100% energy loss known to be suffered by 
the use of a plain suction end of a round, square, or rec 
tangular duct used alone and which is reduced to about 
a 50% energy loss when a fiange is added at the end of 
the duct and which is still further reduced to a loss of 
less than 3% when a bell-shaped transformation piece is 
used to form a contracting nozzle of a radius of curva 
ture of not less than one duct diameter. Thus, the stream 
lined and funnel-shaped design of the airway passage 13 
and openings 10a, 13C of the present invention scientifically 
promotes more efficient and increased air fiow, by elimi 
nating any abrupt changes in velocity, or the direction of 
the air fiow, insofar as is possible and still perform the 
assigned function. In FIG. 5‘, it is also seen that both the 
airway passage 13 and the body of throat-button unit 3 
itself are made oval shaped in cross section. This oval 
shaped design is specifically incorporated in the present 
device to accommodate the crisco-thyroid space which is 
of similar shape; furthermore, the original cut made by 
the previously described needle-knife unit 2 is made hori 
zontal in orientation and therefore will more easily line 
up with the long axis of the oval configuration and thus 
permit easier entry. Finally, the oval shape configuration 
assists in maintaining the original position of the throat 
button, and, additionally, allows the largest cross sectional 
area for a given size wound. 

In using the present invention, the instrument is first 
removed from its carrying/storing case 4, and the hollow 
needle 9 is then inserted into the skin of the neck over 
the crico-thyroid membrane. The plastic handle 1 is then 
squeezed to inject the solution of local anesthetic and vaso 
constrictor contained therewithin into the appropriate neck 
tissues by way of said needle. This action, which last only 
a few seconds, will anesthetize the area involved and also 
prevent excess bleeding. Next, without removing the needle 
9 from the skin, a horizontal incision cut is made by 
thrusting the knife blade or scalpel 6 directly into the 
neck. During this step, the needle 9 acts as a guide for 
the blade 6. The latter must, of course, be held in the 
horizontal position. During this cutting movement, the 
knife hilt 7 acts as a stop means to prevent over insertion 
of the blade 6 into the wound, thus protecting the deeper 
structures of the neck from injury. At this point, the 
throat-button unit 3 is ready for insertion. This unit is 
oriented as shown in FIG. 4 with front opening 13C 
of airway passage 13 directed downward towards the 
patient’s lungs. Now, as depicted particularly in FIG. 6 
of the drawings, throat-button unit 3 (shown disassembled 
from its connection with handle 1) is inserted into the 
horizontal wound or cut previously made by needle-knife 
unit 2 into the crico-thyroid membrane. The plastic han 
dle 1 would then ybe twisted off, leaving the aforesaid 
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throat-button unit 3 inserted in its proper breathing posi 
tion as shown. As noted hereinbefore, the unit 3 is made 
oval-shaped both to prevent its rotation to a position away 
from the direction of the patient’s lungs for obvious rea 
sons, and in addition, to promote the maximum entrance 
of air therethrough. The previously noted streamlined and 
funnel-shaped configuration of airway passage 13 also 
greatly assists in the further promotion of optimum air 
flow into the emergency breathing opening. 

Moreover, the collar-button shape of the unit 3 forms 
a ñared out configuration, as clearly visible in FIG. 6, 
to thereby ensure to a high degree the natural retention of 
the unit within the crico-thyroid membrane opening pro 
vided therefor. Furthermore, the curved nature of the 
flange 10, which is specifically designed to adapt closely 
to, or accommodate the anatomy of the neck further 
assists in retention of the throat-button unit 3 in correctly 
inserted position in the neck opening provided therefor. 
Thus, better breathing is assured by the elimination of pos 
sible leakage around the outer edges of the flange itself, 
which leakage could divert normal air ñow into the front 
opening 10a of airway passage 13. Although the inherent 
configuration of the inventive throat-button unit 3 is 
specifically designed to promote its natural retention in 
position in the emergency breathing opening provided 
therefor; nevertheless, a pair of slots may be utilized, as 
shown at 14 in FIG. 5, to thereby provide for the use 
of tie-down tapes, if additional retention should be desired. 

While a preferred embodiment of the invention has 
been shown and described for purposes of exemplification, 
it is Áapparent that many modifications and changes may 
be made without departing from the true spirit or scope 
of the invention, as defined hereinafter in the accompany 
ing claims. 

I claim: 
1. In a small, pocket-sized life-saving kit adapted to 

establish emergency breathing in a patient experiencing 
upper respiratory obstruction; an integrated crico-thyrot 
omy instrument having first, combined means adapted t0 
anesthetize and cut an emergency breathing opening in 
the crico-thyroid membrane, said cutting means includ 
ing a surgical knife means, in combination with a second, 
self-contained breathing tube means adapted to fit the 
emergency opening formed in the crico-thyroid mem 
brane and incorporating an airway shaped to provide sus 
tained respiration in the patient; said first, combined 
means and said breathing tube means being oppositely 
mounted on a common, hollow tube, syringe squeeze han 
dle containing a supply of anesthesia in solution with a 
vaso-constrictor, and said combined means further includ 
ing a hollow hypodermic needle in open communication 
with said solution for initially injecting said solution into 
the tissues of the neck, on manipulation of said syringe 
handle prior to the actual cutting of the emergency open 
ing in the crico-thyroid membrane by said surgical knife 
means, to thereby anesthetize and inhibit bleeding of the 
wound created by the subsequent formation of the emer 
gency breathing opening. 

2. In a small, pocket-sized life-saving kit as in claim 1, 
said hollow hypodermic needle bisecting said surgical 
knife means and incorporating a pointed end solution 
injecting portion overlapping the blade portion of said 
knife and, after injecting said solution into the neck tis 
sues, being retained in its solution-injection position to 
thereby act as a guide for the subsequent cutting opera 
tion of said knife. 

3. In a small, pocket-size life-saving kit as in claim 1, 
said breathing tube means having an entrance air opening 
exposed to the atmosphere and incorporating an outer, 
curved flanged surface sealed against the circumference of 
said opening and adapted to accommodate the anatomy 

5 
of the neck to thereby assist in its natural retention in 
position within the emergency opening cut in said crico 
thyroid membrane. 

4. In a small, pocket-sized life-saving kit as in claim 3, 
said entrance air opening being made funnel-shaped to 
promote the admittance of optimum air fiow therethrough, 
and said breathing tube means further incorporating an 
interconnecting airway passage of streamlined shape t0 
further promote optimum air flow therethrough and fur 
ther having a ñared configuration to further assist in 
its natural retention in its breathing position. 

S. In a small, pocket-sized, life-saving kit as in claim 1, 
said breathing tube means comprising a collar-button 
shaped throat -button equipped with an oval cross-section 
to thereby facilitate its adaptation to the similarly shaped 
crico-thyroid space and thereby ensure the maintenance 
of said throat-button in its original breathing-promoting 
position. 

6. In a small pocket-sized, life-saving kit as in claim 1, 
said breathing tube means comprising a throat-button in 
corporating an outwardly-flared, hood portion to ensure 
its retention in its inserted position in the emergency 
breathing opening and terminating in a curved flanged 
portion adapted to the anatomy of the neck. 

7. In a small, pocket-sized, life-saving kit as in claim 6, 
said throat-button further incorporating an airway pas 
sage of less air-resistant, oval-shaped cross-section to en 
sure maximum air fiow therethrough, said airway passage 
terminating at opposite ends thereof in streamlined open 
ings further assisting in assuring maximum air flow there 
through into the patient’s lungs. 

8. In a small, pocket-sized, life-saving kit as in claim 1, 
said breathing tube means comprising a collar-button 
shaped air valve of oval-shaped configuration incorporat 
ing a first, streamlined and funnel-shaped entrance air 
opening exposed to the atmosphere and having a stream 
lined and flare-out shape designed both to increase the 
air ñow therethrough and simultaneously promote its re 
tention in position, and terminating in an outer, curved 
flanged surface sealed against the circumferential edge of 
said emergency breathing opening cut therein by said 
combined means, said curved fiange surface ybeing further 
adapted to accommodate the anatomy of the neck t0 
thereby further promote the retention of said breathing 
tube means in its inserted position; an interconnecting air 
way passage shaped into an oval cross-section to facilitate 
optimum air fiow therethrough; and a second, exit air 
opening of streamlined configuration and integrally 
formed with said interconnecting airway passage and dis 
posed in a downwardly curved direction oriented towards 
the patient’s lungs and naturally held in said oriented 
position by the oval-shaped cross-sectional area configu 
ration of said air valve. 
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