-1 - 2111394 ARTI FI CI AL Al RWAY DEVI CE This i‘nvention relates, .-
to ansartificial airway device to facilitate lung ventilaticon in an :
unci@?eious patient, and nore specifically to such a device designed 5 for
pl acdng in the oropharynx of the patient in order to preventaizﬁfidl :
obstruction, to perm.t either spont aneous_pr controlled ventil 31914to
prevent the inhalation into the lungs of extraneous matter such as bl ood or
vomt. 10 To mai ntain the airway of an unconscious patient, and to

achi eve the three objectives rmxﬁg§§$g;§ﬂmwfawAy pEvIee mal practice in
general anaesthesia to use an e, ch is a flexible tube
of rubber or plasticsphisuphtantidh Pelatés atabhe artifbciahdaileaits o .
distal end. Alternatively, an oro- or haso-pharyngeal airway nay be ﬁ;ed,

which is a fl exidéeidebeo efdeili tgté rung heembil &t bon nixs ean nixvcomec d1as ynx

but not into the larynx.. In anaesthesia, such an airway is used_ in_.

conj uncti on wit hpatiems, nersk momre i kpechbicaliby rtiehsach 28 devige desfgned
preventing obstruction of the airway by the tongue, the oro- or

naso- phar yngéal - £0F vblacing oin behe seropkaryest 05| e pehienht 1R ORRRF dbRs

not prevent inhal ation of extraneous n@tter. The endptragheal tubg is .
i ntroduced t hr oUgReYPRE2ZLTYaY \PRSFREGTLPR: t FACREREMD %%ﬁ%%?d%?° ZEUpon

th ff isinflated t h l il] | :

wal 1 of the 11 achbaCOR R bHts [ SRCtr2 RED Y FacREst ShEodie SRR F1OS :

operation normal ¥y§ gl r{Qe4!SEr Okxfrarieous matter such as blood or |
vomit. . | ) _ | ' -#%g

10 To maintain the airway of an unconscious patient,

and to achieve the three objectives mentioned above, it
is normal pracfice in general anaesthesia to use an
endofracheal tﬁbe, which;is'a flexible tube of rubber or
_ plastics, usually with an inflafable cuff around the

15 distal end. Alternatively, an oro- or naso-pharyngeal
airway may be used, which is a flexible tube extending
from the mouth or nose into. the pharynx but not into the
-1arynx& In anaesthesia, such an airway is used in
,conjunction with a faée mask, uniike thg endotracheal

20_-tube. While preventing_obstruction of the airway by

the-tcngue, the oro- or naso-pharyngeal airway cannot
be used for controlled veﬁtilation and does not prevent
inhalation of extraneous matter.
The'eﬁdotracheal'tube is infroduced through the
25 1athx'into the trachea or windpipe, whereupon the cuff
' is infiated through a small auxiliary tube to seal against o
the wall of the trachea. Introduction of the endotracheal

tube is a skilled operation normally requiring use of a



225 Laryngoscope to gui de the tube through t he | arynx,
trachea. . There is a risk that the tube or the | aryngoscope

and into the
may cause da

rage to soft tissues or to the sensitive structures of the

larynx. [t is not always pQSSIb|e to see.the larynx, making intubation
I npossi bl e in sone patients. There can be a risk of accidental

difficult or

i ntubation of the oesophagus or of the righp.or left main bronchus.

of the tube
| unen of the
i nfection or
trachea and
pr esent i e

in the trachea effectively narrows the interior passage or
trachea and provides a potential source of damage through
pressure while preventing normal upward flow of nucus from
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space behind t
the | aryngea

around the circunf,erence of
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1 arynx, the t pbevensing mgrmeﬂt upward floweof alicusdromshe porathemn and renderiidg

effective cough1ng impossible.

It is an object of the present invention to provide an artificial
airway device which will retain the advantages of the endotracheal tube
but will avoid.the foregoing disadvantages and which will also be more
versatile than the known oro- or naso-pharyngea1 airways.

the

According to the invention, an artificial afrway device comprises -

a curved or flexible tube and a mask portion carried at one end of the

. ~ tube, the mask portibn having a flexible annular peripheral formation

which surrounds a hollow interior space or lumen of the mask portion,
.said'annu1ar.peripheral formation of the mask portjbn being pfe-formed
with a roughly elliptical shape such as to be capable of conforming to,
and of fitting readily within, the ‘actual and potential space behind
the larynx so as to form a seal around the circumference of the
laryngeal inlet without the device penetrating into the interior of the
larynx, the tube opening into the lumen of the mask portion to proVide
the-‘airway with the axis of the tube substantially aligned with the
length of the roughly elliptical annular peripheral formation of the
mask portion.. The device thus constitutes a Taryngea1 mask. The
annular peripheral formation of the mask portion may be inflatable.



the dirway with the axis of the tube substantlally allgned mnth the length .
- of roughly elliptical annular peripheral formation of. the nmask portion.
-Thdggiwlce thus constitutes a | aryngeal mask. The annul ar peri pheral :
formati on of the mask portion may be inflatable. . -3- Alternatively or in
addition, the mask portion may have an |gflatabLe posterior part which is
adapted to press agai nst the back of- thé fhroat and t hereby increase the
seal i ng pressure ar ound the | aryngeal inlet. : The shape and (when
fitted) the inf tam

appr oxi mat es c aﬁ:&. s?lri’ag'g{ %ﬁ#ﬁ: glﬁacr%%b %%%U?%{#gﬁ%,ah ngg]vei nl et

~and the walls %?gy n gwal | s of
"~ tissue form ng(%nh ac fl ﬁi .'%Iroat tpq}ekllrlgﬁ?ell%gtalu%gl yhr ﬁ-%l Eﬁ‘% R4 ation
~of the mask forggasridt e Bddiidsy 'ﬁ!&al'ﬁlﬁtoé'ﬂ1%ﬁd am@ebgurimm@seg thie
I aryngeal inlet,” so formng an airtight seal, while te to anchor the
mask in positi @eallmrprrmmfe tdrey el i i hm'yb@alf dmiétt.o be easy 15
~and convenient in the majority of patients, especially if initially it is'
i nserted tshrough t h&heowhape tema Hatien e?itj:edc) thendmtdiateid enpairtf @2t ng -

backwards to facilitate negotiation of the angl e behind the tgongue. The = s
mask i s then g@@nte Qf dhey Basko RRsUBFhat fidc @pproximadef dosadyi ¢ s .
pushed down i ntto SI t Ihape o\éhetrilet hsepa(.jcleStbetweeDn q:fhet rie nasgléarleac es. t he .

- upper end of
. and the walls of the lower part of the throat behlnd it.

Since the walls of tlssue formlng the back of the throat kﬁ#“_
.10 are relatlvely rlgld, lnflatlon of the mask forces it
more tightly against. the tissues: surroundlng the
laryngeal irnlet, so formlng an’ alrtlght seal whlle
tendlng to anchor the mask in pOSltlon.l
-Insertion of the device has been found to be ‘easy
15 "and convenient in the maJorlty of patlents, espe01ally
o if 1n1t1a11y 1t is 1nserted through the mouth w1th
~ the interior or lumen of the mask.fa61ng_backwards to

. facilitate negotiation of the angle behind the tongue.

The mask 1s then gently rotated through 180°”to face SR
20 forwards as it is pushed down into position. When = . - .
the'distal tip of%thefmask-reaches the:ppper end of

the oesophagus, a defiﬁité end—point'een-be.felt,
indicating that the-maék'is correctly placed.- The
mask may then be inflated to form the airtight eeal.

25 A laryngoscope 1s not usually required. The mask does
not_entef.the larynx or trachea so the risk of damage
to these structures is avoided and the tracheal lumen. .

is not narrowed as it is by insertion of an endotracheal



t.he oesophagus, a defini:te end-point can be felt, indicating that the mask
‘is correctly placed. . The mask may then be inflated to formthe airtigh
“seal. 25 A laryngoscope is not usually required. The mask does not .
enter the larynx or trachea so the risk of danage to these structures is
avoi ded and the tracheal lunen... is not narrowed as it is by insertion of
an endot r acheal -4- tube. The risk of ac#tdental entry into the
oesophagus or- one of the main bronchi is also avoided. Once in place the
| ar yngeal - mask generally pernmts the lungs to be ventilated by positive
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in an airtight manner.” Preferably; at case ‘exi bl e

t ube whi ch opangernatpvdipethenpetient iy w?ems&eaow bedathé gpohtatiebusily.an
.angle to the length of the tube to provi a sem-rigid spine for the mask.

A. speci fic enbodi nFhe malsk t fjor ti on efit thendevilck maywbé cfodmest of bid@x i bl envubbedet ai |
by way of exanple and with reference to the acconpanyi ng draw ngs, in
_ which: - Figureriplasticpmtardal iwidh\a subwiaraelement fofcthe same materdatice in
10 b Tomer REFE sMRanfe BeFfar) Snld Bostrfi Skl 11
\,j portion may be made separately from the curved or flex1b1e tube and
secured thereto in an airtight manner. Preferably, in that case,. the
| end of the f1exib1e tube which opens into the interior of the mask
portion is cut off at an angle to the length of the tube to provide a
-sem1-r1g1d sp1ne for the mask
A _specific embodiment of the 1nventnon will now be descr1bed in
more deta11 by way of example and with_reference to the accompanying
| drawings, in which:- | |
| Figufe 1i4s a pefsbective view of an artﬁficiaIIairway
_ device in fhé form:of'a laryngeaI_ﬁask,
g“; | ' Fighre.z is.a pIan view of the device_with-the periphery.of the
| mask portion ianatéd, and
- Figure 3 shbws diagram@atica}Iy thg device in position for usé
L - in a patient;. o
The 1aryngea1 mask illustrated in the drawings comprises.

a flexible tube 10 of soft p1ast1cs mater1a1



on inflatéd, and Figure 3 shows diagranmatically the device in

- mmask porti
position for use in a patient. The laryngeal nmask illustrated in the
dr a\ s conprises a flexible tube 10 of soft plastics material, - -5-
sim “to that conventionally used for endotrachéal tubes nmade by Portex

Limted of Hythe, Kent, England, and a gask portion 12 of fl.exible rubber
-r’

sheet material with an inflatable tubuTl

" ring 14 of the sane rubber 5

material forming its periphery. The distal end 16 of the pl astics tube 10

into the,] [ ' [ | t off
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as to forma sem-rigid spine for the mas . The.inflatabl e rubber retfg 14

is of roughl yaflil bphbsk| pshépenas2seenfioxpbas thbburesRethasgbriss di stal

“end 15 may be slightly pointed to conformw th the triangul ar ‘shape of the

base of the hwpthhanyirflatablketebulaberingsiéoafi theusamet hubberupper end

of the oesophagus. The ring 14 is.formed with a port 20 into which is
seal ed ofe enwaserial| garmpingpisst periphery22 Bhendéntalmendr 16i efet er.

The ot her

i end of tube 22 is proyided with an-inflation.indicator 24 of
- known type Zothea3£a§tﬁ8ﬁ-%BBﬁr¥6v8P9BsZBP%SnéﬂeaﬁnE@réBHhQEt gueg 48
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25

of the mask portion 12; being cut off at an angle to the
length of the tube to provide aﬁ'eléngated.glliptical
opening, and being sealed into the mask 12 in an air-
tight menner so as to form a Semi-rigidISPihe for the
mask. The inflatable rubber ring_14 is of roughly
ellipfipal Shapé.as:Seen in plan (Figure.z) though its
distal end 15 may be slightly pointed to conform with
x the triangular Shépe'of'théibase of the hypopharynx
| where it becomes continuous with the upper end of the
oesophagus. The ring 14 is formed.with'a.portzzb into
which is sealed one end of a flexible plastics tube 22
‘of much smaller diameter. The other end of tube 22 is
provided with an inflation indicator 24 of kndwn.type
and alnon—return valve 26, and één_be connectgd_to-ag_'
smallnpump (not'shown)lsuéh as a dispbsable'éd'ml.
medical syringe for inflation of the ring 14.
 In usé,,the-dévice is inserted as described above and
as shown in Figure 3 through the patient's mﬁufh-BO and
down throUgh the throat 31 past the epiglottis 32 until the
mask 12 comes to rest with the distal end 15 of the ring 14
in.the.base-33'of the throat, lying against the upper:
end of the hormally closed oesophagus 34 which the mask



smal l. punp (not shomn) such as a disposable 20 m. medical syringe for
inflation of the ring.14. In use, the device is inserted as described above
and as shown.in Figure 3 through the patient's nouth 30 and 25 down

t hrough the throat 31 past the epiglottis 32 until the mask 12 comes t

rest with the distal end 15 of the ring 14 in the base 33 of the throat;

| yi ng agai nst the upper end of the normally closed oesophagus 34 which the
mask -6- cannot easily enter because Ofé% s size and shape. The ring 14
is then inflated as shown to increase the al i ng pressure around the inlet
36 to the larynx 38. The patient's airway is thus secure and unobstructed
and the | gryngeal mask can be connected directly to conventlonal
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breat hi ng. Wi ment the inventron des |be e enpl oys an
inflatable pertmefﬁha'i:éé‘iisléhowhhﬂa Wﬁé)&a@@rﬁheoﬁaﬁn@%)fe?étﬁ'@ ardund the

al'ternatively, have an 1 nflatable posterior part which, by pressing against

the back of t hentteltr SGattoOthe Déryaki 381, Thd batmwaaerwayewamhsr@cweaaure
-around the laryngeal inlet. The enbodi nents so far described are adapted

for use as di syrmbabiuetedsindutheniaryngeal mask Icanybegconnectiedk divectdysw be nade
re-usable. Where the |aryngeal mask is intended to be a reusable
i nstrument, t heonventional anagkthedie icdneuidy hosingatar either rRAsALIVEPYRSSUERd -
st’erl i sabl_e rrgl'g es%r?i':aneous breafthqr?é.al s'hap_ed as described above
'Q#j While the embodiment of the invention described above employs an
' inflatable peripheral ring 14, the mask portion 12 may also, or
~ altérnatively, have an inflatab1e poster1or part which, by pressing
agai nst the back of the throat on inflation, will increase the sealing
pressure around the 1aryngea1 inlet.

The: embodiments so far described are adapted for use as
dﬁsaoeahle instrumehts, but the 1aryhgea1 mask can also be made
re-usable. |

Where the 1aryngea1 mask 1s intended to be a reusable

| 1nstrument the tube and mask portion may be made of a re1atnve1y :
s rigid sterilisable material, e.g. of metal, shaped as described above
- to conform to and fit readily into the actual and potential space
‘behind the larynx and to sea1 around: the laryngeal inlet. The
S reference to actual and potential space will be understood to refer to
the space normally available and that which can become available on

flexure of the surrounding structures.



. te conf or MTo and it readity into the actual and potential space behind .
t he. Iarynx d the laryngeal inlet. The reference to actdla
-and p Imgmamm "m understood to refer to the space normally
oan becone available on flexure of the surrounding
-7- Cains: 1. An arti¥rcial airway device to facilitate
| ung ventilation i unconSC|ous patient, conprising a curved or flexible

tube and a Qaggm§ort|on carried at ‘one end of the tube, the nmask portion
e € annul ar perlpheral formati on which surrounds a hol | ow

avail 3
.s;ructures

having a fl

‘interior space or lumen of the mask portion, said annul ar peri pheral

formation ofy the Aﬁaéhmémom Myn&vﬁ&@f&r Ff@hwcéﬁé @ﬂ@ﬂﬂa@idd P@
shape such as to he capa orm .é Itting rea
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seal around pohtion tarntedranone @hdtdfe tharmbgeaihelmdsktpomtﬁhwfaviﬁgaadew ce
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| umen of the
subst anti al |1yltaﬁ|ognwcm @Mumn loéngtehmaﬁk pmetinougm;i aﬂnulqn peaiphanmhl ar

peripheral frarf@dioRMoO%hé f&ﬂsﬁﬁp‘iﬂf-tw bey

according to
portion is i

seal i ng

rovi

inlet without the device penetrating into the interior of the larynx,

.the tube opening into the lumen of the mask port1on to provide the

aarway with the axis of the tube substantially a]igned with the length
of the roughly e111ptnca1 annu]ar per1phera1 format1on of the mask
portion . - ' :

2. An artificial airway device accord1ng to claim 1 wherein the

annuiar per1phera1 formation of the mask portion is 1nf1atab1e

3. An artificial airway device according to c1éim-1 or 2‘wherein

the mask portion has an inflatable posterior part which is adapted to

press aga1nst the back of the throat and thereby 1ncrease the sealing
pressure around the laryngeal inlet. ' '

4, An art1f1c1a1 a1rway device -according to claim 2 or 3 wherein
the mask portion is formed of f1ex1b1e rubber or plastics material.
with a tubular element of the same material forming its 1nf]atab1e

- peripheral formation and/or posteriorfpartf

5. An artificial airway device according to any one of the
preceding claims wherein the mask portion is made separately from the
curved or flexible tube and is

of t he tube

ﬂﬁ&ﬁ&éﬁ t he
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pressure around t he Iaryngeal inlet. 4. An artifi

according to claim2 or 3 wherein the mask portion i ;‘m ng bIe

.rubber or plastics material with a tubular el enent

formng its inflatable peripheral formation and/or posterl or part.

artificial airway device according to anygene of the preceding clai ms

. wherein the mask portion is nade separately fromthe curved or flexible
tube and i's secured thereto in an airtight nmanner, 6. An artificial

ai rway device acgeegiréd@ tRefdbd MB gy@egﬂ-mgme Iﬁﬁhé}f t he tube whi ch opens
into the interior of the mask portion is cut off at an angle 5 to the

l'ength of.the tube. 7. An artificial, airway device substantially as here-
i nbef ore \dgscrl béd an&haartifmiahtmwtwmmmm dravéIragisn 5

wherein the end of the tube which opens into the
interior of the mask portion is cut off at an angle-

5 to the length of the tube.

7. An artificial airway device substantially as here-
inbefore described and as illustrated in the accoﬁpanying

A\ drawings .
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