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(57) ABSTRACT 

A tracheotomy tube apparatus includes an outer cannula hav 
ing ?rst and second ends, and a fenestration along the length 
of the outer cannula between the ?rst and second ends. The 

apparatus further includes a ?rst inner cannula siZed for inser 
tion into the outer cannula. The ?rst inner cannula has a raised 
region substantially to close the fenestration when the ?rst 
inner cannula is inserted into the outer cannula. The apparatus 
further comprises a second inner cannula for insertion into the 
outer cannula when the ?rst inner cannula is removed there 
from. The second inner cannula includes a resilient region 
which lies adjacent the fenestration when the second inner 
cannula is properly oriented within the outer cannula, a valve 
at an end thereof and a region between the resilient region and 
the end thereof which provides a passageway between the 
second inner cannula and the outer cannula when the second 
inner cannula is properly oriented within the outer cannula. A 
?rst coupler is provided on an outer end of the outer cannula. 
Second couplers are provided on outer ends of the ?rst and 
second inner cannulae. The ?rst and second couplers are 
provided with means for guiding the ?rst and second inner 
cannulae into the predetermined orientations with respect to 
the outer cannula. The outer cannula further comprises an 
in?atable cuff formed by a sleeve including a ?rst end, a 
second end, and a third region between the ?rst and second 
ends. The sleeve is located around the outer cannula with at 
least one of the ?rst and second ends of the sleeve between the 
outer cannula and the third region of the sleeve. The outer 
cannula further comprises a conduit extending from a ?rst end 
of the outer cannula to the cuff for introducing an in?ating 
?uid into the cuff when it is desired to in?ate the cuff and 
removing in?ating ?uid from the cuff when it is desired to 
de?ate the cuff. The ?rst inner cannula includes a second 
conduit to evacuate a region of a trachea of a wearer adjacent 
the cuff. The second conduit includes an opening which lies 
adjacent the closest point in the fenestration to the cuff when 
the ?rst inner cannula is in a use orientation in the outer 
cannula. 
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VALVED FENESTRATED TRACHEOTOMY 
TUBE HAVING OUTER AND INNER 

CANNULAE 

FIELD OF THE INVENTION 

[0001] This invention relates to improvements in trache 
otomy tubes. 

BACKGROUND OF THE INVENTION 

[0002] This invention is directed toward the problem of 
being unable to produce audible laryngeal voice, and thus, the 
inability to speak, that confronts individuals Whose breathing 
is provided mechanically by a respirator Which is connected 
to a cuffed tracheotomy tube inserted into the trachea of a 
Wearer beloW the level of the vocal cords. The cuff on the 
tracheotomy tube is in?ated, for example, With air, so that the 
cuff seals substantially ?uid tight against the Wall of the 
trachea. The purposes of the in?ated cuff include: to protect 
against leakage of saliva and other secretions around the 
tracheotomy tube and into the lungs; and, to prevent the air 
being delivered under pressure from the respirator through 
the tracheotomy tube to the lungs and exhalation from the 
lungs from escaping around the tracheotomy tube and out 
through the mouth and nose of the Wearer. In other Words, the 
in?ated cuff provides a closed mechanical respiratory system 
that completely bypasses the upper airWay above the level of 
the tracheotomy tube, including the vocal cords. The side 
effects of this include the elimination of exhaled air?oW 
upWard through the vocal cords. Of course, this eliminates 
voice production by exhalation products from the lungs. 
[0003] Currently, there are three available options for indi 
viduals being mechanically ventilated via a cuffed trache 
otomy tube to produce audible voice and speech With their 
oWn vocal cords. The ?rst of these options is described in O. 
Hessler, M. D., K. Rehder, M. D., and S. W. Karveth, M C, 
U.S.A., “Tracheostomy Cannula for Speaking During Arti? 
cial Respiration,”Anesthesiology, vol. 25, no. 5, pp. 719-721 
(1964). There is no knoWn commercially available device 
constructed as described in Hessler, et al. 
[0004] The second option is a so-called “talking trache 
otomy tube,” Which is a conventional cuffed tracheotomy 
tube manufactured With an 8-10 French conduit extending 
along its length. The distal end of this conduit terminates 
above the level of the in?ated cuff. The proximal end of this 
conduit is connected to a source of for example, compressed 
air. Examples of such a device are manufactured by Sims 
Portex, Inc., and Bivona Surgical Inc. The Wearer of such a 
device is able to stop and start the ?oW of compressed air to 
the distal end of this conduit, thereby enabling the stopping 
and starting of the ?oW of air upWard through his or her vocal 
cords, enabling the Wearer to produce speech. This speech 
air?oW is completely independent of the respiratory air?oW 
through the tracheotomy tube. Such talking tracheotomy 
tubes have been available for several years, but are not in 
Widespreaduse, perhaps oWing to numerous mechanical limi 
tations. 
[0005] The third option is the system illustrated and 
described in US. Pat. No. 6,722,367, the disclosure ofWhich 
is hereby incorporated herein by reference. 
[0006] The folloWing are also of interest: US. Pat. Nos. : 
3,688,774; 3,996,939; 4,211,234; 4,223,411; 4,280,492; 
4,304,228; 4,449,523; 4,459,984; 4,573,460; 4,589,410; 
4,596,248; 4,852,565; 5,056,515; 5,107,828; 5,217,008; 
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5,255,676; 5,297,546; 5,329,921; 5,339,808; 5,343,857; 
5,349,950; 5,391,205; 5,392,775; 5,458,139; 5,497,768; 
5,507,279; 5,515,844; 5,584,288; 5,599,333; RE35,595; 
5,687,767; 5,688,256; 5,746,199; 5,771,888; 5,957,978; 
6,053,167; 6,089,225; 6,102,038; 6,105,577; 6,135,111; 
6,463,927; 6,814,007; foreign/intemational patent publica 
tions: DE 25 05 123; DE 37 20 482; DE 3813 705; DE 195 13 
831; WO 99/07428; WO 99/12599; WO 00/32262; other 
publications: Quick Reference Guide to Shiley’s “Quality-Of 
Life” Line of Tracheostomy Products, 1991; Granuloma 
Associated With Fenestrated Tracheostomy Tubes, Pad 
manabhan Siddharth, MD, PhD, FACS and LaWrence MOZ 
Zarella, MD, FACS, Case Reports, vol. 150, August 1985, pp. 
279-280; Technical Support Information Connections With 
the Passy-Muir Tracheostomy and Ventilator Speaking 
Valves, one sheet; Tracheostomy and Laryngectomy Tubes, 
pp. 568 and 572; Tracheostomy Tube Adult Home Care 
Guide, Shiley Tracheostomy Products, Mallinckrodt Medical 
pp. 1-40; D. Hessler, MD, K. Rehder, MD and S. W. Karveth, 
MD, “Tracheostomy Cannula for Speaking During Arti?cial 
Respiration”, Anesthesiology, vol. 25, No. 5, pp. 719-721 
(1964). No representation is intended by this listing that a 
thorough search of all material prior art has been conducted, 
or that no better art than that listed is available. Nor should any 
such representation be inferred. The disclosures of all of the 
above are hereby incorporated herein by reference. 
[0007] A ventilator-dependent patient breathing through a 
cuffed tracheotomy tube is unable to produce audible voice 
With his or her vocal cords because the cuff of the trache 
otomy tube he or she Wears prevents exhalations from going 
around the loWer end of the tube and upWard through the 
vocal cords. This situation continues until the Wearer’s con 
dition improves su?iciently that the cuff on the tracheotomy 
tube can be de?ated so that exhaled air can pass around the 
tracheotomy tube and up through the Wearer’s vocal cords, 
mouth and nose, permitting audible vocal cord vibrations for 
speech. 
[0008] The invention alleviates this situation. When 
coupled to a respirator With its cuff in?ated, a valved, cuffed 
tracheotomy tube system according to the invention directs 
air on the inhalation cycle of the respirator to the lungs. 
Exhalations are directed by the valved, cuffed tracheotomy 
tube system according to the invention to the upper airWay, 
permitting vocal cord vibration and audible laryngeal speech. 

SUMMARY OF THE INVENTION 

[0009] According to an aspect of the invention, a trache 
otomy tube apparatus includes an outer cannula having ?rst 
and second ends and a fenestration along the length of the 
outer cannula betWeen the ?rst and second ends. The appara 
tus further includes a ?rst inner cannula siZed for insertion 
into the outer cannula. The ?rst inner cannula has a raised 
region on an outer sideWall thereof substantially to close the 
fenestration When the ?rst inner cannula is inserted into the 
outer cannula. 

[0010] Illustratively according to this aspect of the inven 
tion, the apparatus further comprises a second inner cannula 
for insertion into the outer cannula When the ?rst inner can 
nula is removed therefrom. The second inner cannula 
includes a resilient region Which lies adjacent the fenestration 
When the second inner cannula is properly oriented Within the 
outer cannula. The second inner cannula further includes a 
valve operatively associated With the second inner cannula 
and a region betWeen the resilient region and the end thereof 
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Which provides a passageway between the second inner can 
nula and the outer cannula When the second inner cannula is 
properly oriented Within the outer cannula. 
[0011] According to another aspect of the invention, a tra 
cheotomy tube apparatus includes an outer cannula having 
?rst and second ends and a fenestration along the length of the 
outer cannula betWeen the ?rst and second ends. The appara 
tus further includes an inner cannula siZed for insertion into 
the outer cannula. The inner cannula includes a resilient 
region Which lies adjacent the fenestration When the inner 
cannula is properly oriented Within the outer cannula. The 
inner cannula further includes a valve operatively associated 
With the inner cannula and a region betWeen the resilient 
region and the valve Which provides a passageWay betWeen 
the inner cannula and the outer cannula When the inner can 
nula is properly oriented Within the outer cannula. 
[0012] According to another aspect of the invention, a tra 
cheotomy tube apparatus includes an outer cannula and an 
inner cannula siZed for insertion into the outer cannula. A ?rst 
coupler is provided on an outer end of the outer cannula. A 
second coupler is provided on an outer end of the inner 
cannula. One of the ?rst and second couplers is provided With 
at least one surface for guiding the inner cannula into a pre 
determined orientation With respect to the outer cannula When 
the inner cannula is inserted into the outer cannula. The other 
of the ?rst and second couplers is provided With a cooperating 
surface for cooperating With the at least one surface for guid 
ing the inner cannula into the predetermined orientation With 
respect to the outer cannula. 

[0013] According to another aspect of the invention, a tra 
cheotomy tube comprises an in?atable cuff formed by a 
sleeve including a ?rst end, a second end, and a third region 
betWeen the ?rst and second ends. The sleeve is located 
around the tracheotomy tube With at least the ?rst end of the 
sleeve betWeen the tracheotomy tube and the third region of 
the sleeve. A conduit extends from a ?rst end of the trache 
otomy tube to the cuff for introducing an in?ating ?uid into 
the cuff When it is desired to in?ate the cuff and removing 
in?ating ?uid from the cuff When it is desired to de?ate the 
cuff. 

[0014] According to another aspect of the invention, a tra 
cheotomy tube apparatus includes an outer cannula having 
?rst and second ends and a fenestration along the length of the 
outer cannula betWeen the ?rst and second ends. The appara 
tus further includes an in?atable cuff formed on the outer 
cannula betWeen the fenestration and the second end. A ?rst 
conduit extends from the ?rst end to the cuff for introducing 
an in?ating ?uid into the cuff When it is desired to in?ate the 
cuff and removing in?ating ?uid from the cuff When it is 
desired to de?ate the cuff. The apparatus further includes an 
inner cannula siZed for insertion into the outer cannula. The 
inner cannula includes a second conduit to evacuate a region 
of a trachea of a Wearer adjacent the cuff. The second conduit 
includes an opening Which lies adjacent the closest point in 
the fenestration to the cuff When the inner cannula is in a use 
orientation in the outer cannula. 

[0015] According to another aspect of the invention, a tra 
cheotomy tube apparatus includes an outer cannula and an 
inner cannula siZed for insertion into the outer cannula. At 
least one tab is provided on an outer end of one of the outer 
cannula and the inner cannula. The at least one tab includes an 
engaging surface. At least one coupler is provided on an outer 
end of the other one of the outer cannula and the inner cannula 
for engagement by the at least one tab. The at least one coupler 
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includes a portion for cooperating With the engaging surface 
and a notch for receiving a portion of the at least one tab for 
orienting the inner cannula in a predetermined orientation 
With respect to the outer cannula. 
[0016] Illustratively according to this aspect of the inven 
tion, the at least one tab is ?exibly formed or mounted to said 
one of the outer cannula and the inner cannula. 
[0017] According to another aspect of the invention, a tra 
cheotomy tube comprises an in?atable cuff, a conduit extend 
ing from a ?rst end of the tracheotomy tube to the cuff for 
introducing an in?ating ?uid into the cuff When it is desired to 
in?ate the cuff and removing in?ating ?uid from the cuff 
When it is desired to de?ate the cuff, and at least one fenes 
tration through a sideWall of the tracheotomy tube to permit 
the ?oW of gas from inside the tracheotomy tube through the 
at least one fenestration and out of the tracheotomy tube. The 
at least one fenestration is immediately adjacent the cuff. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The invention may best be understood by referring 
to the folloWing detailed description and accompanying 
draWings Which illustrate the invention. In the draWings: 
[0019] FIG. 1 illustrates apartly fragmentary lateral section 
through the trachea, tracheostoma and loWer pharynx of a 
Wearer ?tted With a device according to the present invention; 
[0020] FIG. 2 illustrates apartly fragmentary lateral section 
through the trachea, tracheostoma and loWer pharynx of a 
Wearer ?tted With a device according to the present invention; 
[0021] FIG. 2a illustrates an alternative detail to a detail of 
the device illustrated in FIG. 2; 
[0022] FIGS. 3-4 illustrate a perspective vieW and a frag 
mentary elevational vieW of certain details of the device illus 
trated in FIG. 2; 
[0023] FIGS. 5-6 illustrate fragmentary, partly sectional 
elevational vieWs of the device illustrated in FIGS. 2-4; 
[0024] FIG. 7 illustrates apartly fragmentary lateral section 
through the trachea, tracheostoma and loWer pharynx of a 
Wearer ?tted With a device according to the present invention; 
[0025] FIG. 8 illustrates apartly fragmentary lateral section 
through the trachea, tracheostoma and loWer pharynx of a 
Wearer ?tted With a device according to the present invention; 
[0026] FIG. 9 illustrates a fragmentary sectional vieW taken 
generally along section lines 9-9 of FIG. 8; and, 
[0027] FIGS. 10-13 illustrate several vieWs of an altema 
tive detail to a detail illustrated in FIGS. 5-6, With FIGS. 
10-11 illustrating perspective vieWs of the illustrated detail in 
disassembled (FIG. 10) and assembled (FIG. 11) con?gura 
tions, respectively, and 
[0028] FIGS. 12-13 illustrating sectional vieWs taken gen 
erally along section lines 12, 13-12, 13 of FIG. 11 in 
assembled (FIG. 12) and partially disassembled (FIG. 13) 
con?gurations. 

DETAILED DESCRIPTIONS OF ILLUSTRATIVE 
EMBODIMENTS 

[0029] Referring noW particularly to FIGS. 1 and 2, a 
speaking tracheotomy tube system 10 includes an outer can 
nula 12 for insertion into a tracheostoma 14. Outer cannula 12 
includes an in?atable cuff 16. Cuff 16 lies in the trachea 18 of 
a Wearer 20 beloW the passageWay 22 upWard into the phar 
ynx 24 of the Wearer 20. Outer cannula 12 also includes a ?rst 
port 26 Which resides outside the neck of the Wearer 20 during 
use and a second port 28 Which resides inside the neck of the 
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wearer 20 below cuff 16 during use. The cuff 16 is in?atable 
through a line 30 once the outer cannula 12 is in place in the 
trachea 18 to minimize the passage of secretions 32 from the 
upper respiratory tract, including pharynx 24, doWnWard into 
the lungs of the Wearer 20. Such secretions 32 pool above the 
cuff 16 When the cuff 16 is in?ated in place. The construction 
of the cuff 16 as a sleeve 42 With its upper and loWer ends 44, 
46, respectively, tucked under, rather than extending beyond 
the cuff 16 up and doWn the outer sideWall of the outer 
cannula 12, is aided by the use of thin-Walled material for the 
cuff 16. In an alternative embodiment, illustrated in FIG. 2a, 
only upper end 44' is tucked under, rather than extending 
beyond the cuff 16 up the outer sideWall of the outer cannula 
12'. The constructions illustrated in FIGS. 2 and 2a provide 
certain bene?ts Which Will be discussed subsequently. 

[0030] The outer cannula 12 includes a pivotally mounted 
attachment plate 52 adjacent its proximal end 54 to facilitate 
attachment, for example, by a strap or belt around the neck of 
the Wearer 20. The outer cannula 12 also includes a fenestra 
tion 56 Which permits the Wearer 20 to speak by providing a 
?oW of exhaled respiratory gases upWard through the fenes 
tration 56 and into the pharynx 24 in a manner Which Will be 
described. Speech may then be articulated in accordance With 
knoWn principles. Although only one such fenestration 56 is 
illustrated, it should be understood that any number of fenes 
trations 56 may be provided in the outer cannula 12 for this 
purpose. The construction of cuff 16, With its doubled-over 
upper and loWer ends 44, 46, respectively, (FIG. 2) or 
doubled-over upper end 44' (FIG. 2a), permits location of the 
fenestration(s) 56 loWer on the outer cannula 12. The prox 
imity of the cuff 16 to the fenestration(s) 56 locates the site 
from Which respiratory products are released through outer 
cannula 12 loWer in the trachea 18, Which is thought to aid in 
the production of speech. Additionally, the proximity of the 
cuff 16 to fenestration(s) 56 provides some additional protec 
tion of the tissue of the trachea 18 against abrasive contact 
With the edges of the fenestration(s) 56 by virtue of the stand 
off provided by the in?ated cuff 16. Such contact is knoWn to 
promote the groWth of granulation tissue at the site of such 
contact, Which is to be avoided. This same standoff also 
increases clearance betWeen the fenestration(s) 56 and the 
Wall of the trachea 18. This reduces the likelihood that the 
?oW of respiration products from fenestration(s) 56 upWard 
through the pharynx 24 Will be blocked by the Wall of the 
trachea 18. Among other bene?ts of this more distal position 
ing of the cuff 16 are that it increases the likelihood that the 
fenestration(s) 56 Will remain operatively in the trachea 18 if 
the Wearer 20 has an anatomically thick neck, or if the venti 
lator tubing to Which the outer cannula 12, 12' is routinely 
coupled should pull at the outer cannula 12, 12', causing it to 
Work outWard from the tracheo stoma 14, or Where the Wearer 
20’s tracheal lumen is anatomically narroW. These are not 
uncommon occurrences among Wearers of tracheotomy 
tubes. Typical prior art cannulae exhibit the folloWing spac 
ings betWeen the bottom of the fenestration and the top of the 
cuff 0.285" (about 7.2 mm); 0.345" (about 8.8 mm); 0.375" 
(about 9.5 mm); and, 0.41" (about 10.4 mm). This spacing is 
necessary to provide the upper attachment of the prior art cuff 
to the outer sideWall of the prior art cannula. This distance can 
be reduced effectively to Zero With the con?gurations of the 
present invention, but in any event less than the 0.285" (about 
7.2 mm) minimum achieved With the prior art cannulae iden 
ti?ed above. 
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[0031] Referring noW particularly to FIGS. 2-4, during 
extended periods When the Wearer 20 is not going to be 
speaking, for example, When the Wearer is asleep, an inner 
cannula 60 is inserted into the lumen 62 of the outer cannula 
12, 12'. Inner cannula 60 includes a raised region 64 on its 
outer sideWall at the level of fenestration 56. The region 64 
includes a sideWall 66 that extends into relatively close prox 
imity With the sideWall 68 of fenestration 56 to ?ll fenestra 
tion 56 relatively completely When inner cannula 60 is in 
place in lumen 62. This also protects the trachea 18 of the 
Wearer 20 against irritation by the relatively sharp edge of the 
sideWall 68 of fenestration 56, reducing irritation of the tissue 
of the trachea 18 and the resultant tendency for granulation 
tissue to form in the region of the fenestration 56. To evacuate 
pooling secretions 32, a tube 70 extends doWn the sideWall of 
inner cannula 60. Tube 70 terminates at an open end 72 at the 
bottommost extent of fenestration 56 to expose the secretions 
32 to suction at open end 72 of tube 70. OWing to the con 
struction of cuff 16 With its doubled-under end 44, this loca 
tion generally coincides With the top of the cuff 16 at the 
bottommost extent of fenestration 56. OWing to this construc 
tion, extraction of secretions 32 is someWhat more predicable 
and complete. 
[0032] In addition, it is contemplated that replacement of 
the inner cannula 60 may occur more frequently and With less 
di?iculty and potential trauma than outer cannula 12, 12', 
Which is typically placed in the trachea for a longer term. The 
outer cannula 12, 12' also is typically constructed from more 
rigid, durable materials. The inner cannula 60, on the other 
hand, is typically constructed from someWhat more pliable, 
resilient materials. Notably, the inner cannula 60 must be 
constructed from material Which is su?iciently resilient for 
the region 64 to snap into and out of engagement in the 
fenestration 56 Without causing undue discomfort to the 
Wearer 20. Typically, both the outer 12, 12' and inner cannulae 
60 are constructed from suitable ?lled and/ or un?lled resin(s) 
and/or polymer(s). Inner cannula 60 typically can be rela 
tively straightforwardly replaced by disconnecting it from the 
ventilator 74 (illustrated diagrammatically) to Which the 
outer end 76 of inner cannula 60 is attached in use and With 
draWing inner cannula 60 from outer cannula 12, 12'. Because 
of the relative ease With Which inner cannula 60 can be 
removed and replaced With a fresh cannula 60 having a fresh 
tube 70, providing tube 70 on inner cannula 60 rather than on 
outer cannula 12, 12' affords someWhat more reliable patency 
of tube 70 than if the tube 70 Were to be provided in outer 
cannula 12, 12' Which is not so readily removed for cleaning 
or replacement. 

[0033] Referring again to FIG. 1, during times When the 
Wearer desires to speak, such as during therapy, When visitors 
are in the Wearer’s room, and so on, inner cannula 60 is 
removed from outer cannula 12, 12' and replaced With a 
speaking inner cannula 80. Speaking inner cannula 80 
includes a ?exible, balloon-like region 82 adjacent fenestra 
tion 56, a region 86 betWeen region 82 and loWer end 84 
Which provides a passageWay 87 betWeen region 86 and the 
inner sideWall of lumen 62 of outer cannula 12, 12', and a 
valve 88 including a resilient ?ap 90 at its loWer end 84. 
Speaking inner cannula 80 functions in the folloWing manner 
When it is inserted into outer cannula 12, 12', locked in place 
and its outer end 92 attached to ventilator 74. During pressur 
iZation by the ventilator 74, balloon-like region 82 in?ates, 
sealing against fenestration 56 and preventing the escape of 
ventilator-provided air upWard through fenestration 56 and 
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the wearer 20’s pharynx 24. Flap 90 of valve 88 opens, per 
mitting air to ?oW into the lungs of the Wearer 20. During 
exhalation, the ventilator 74 removes pressure at the outer end 
92 of speaking inner cannula 80. The ?ap 90 of valve 88 
closes, closing the lumen 94 of speaking inner cannula 80 
against the passage upWard of respiratory products through 
speaking inner cannula 80, permitting the balloon-like region 
82 to de?ate someWhat and opening passageway 87 upWard 
from the lungs of the Wearer 20 through fenestration 56. 
Respiratory products in the Wearer 20’s lungs escape upWard 
through passageWay 87, through fenestration 56, and are 
released into the Wearer’s pharynx 24, providing suf?cient 
?oW to permit the Wearer 20 to speak. 

[0034] Referring noW to FIGS. 3, 5 and 6, the inner cannula 
60 and speaking inner cannula 80 are releasably ?xed to the 
outer cannula 12 by one or more (tWo in the illustrated 
embodiment) locking tabs 100 Which may be formed With, 
and from the same material as, the couplers 76, 104 of can 
nulae 60, 80 by Which cannulae 60, 80 are coupled to venti 
lator 74. The tabs 100 are ?exibly formed or mounted to the 
couplers 76, 104 of inner cannulae 60, 80. The couplers 76, 
104 also are provided With beveled surfaces 106. A coupler 
108 is provided at the proximal end 54 of outer cannula 12. 
The coupler 108 includes beveled surfaces 114 complemen 
tarily beveled to surfaces 106 to aid in guiding raised region 
64 of inner cannula 60 and the balloon-like region 82 of 
speaking inner cannula 80 into the appropriate orientations to 
orient the raised region 64 of inner cannula 60 and the bal 
loon-like region 82 of speaking inner cannula 80 to cooperate 
With fenestration(s) 56 When inner cannula 60 and speaking 
inner cannula 80, respectively, are inserted into outer cannula 
12. While the illustrated complementary surfaces 106 and 
114 are ?at and angled toWard each other, it should be under 
stood that other complementary surfaces could be provided 
on the couplers 108 and 76, 104. For example, these surfaces 
could be generally part right circular cylindrical, part spheri 
cal, conical, frustoconical, and so on, as long as they effect the 
appropriate orientation of raised region 64 of inner cannula 60 
and the balloon-like region 82 of speaking inner cannula 80 
With respect to fenestration(s) 56 When inner cannula 60 and 
speaking inner cannula 80, respectively, are inserted into 
outer cannula 56. 

[0035] An alternative coupling mechanism is illustrated in 
FIGS. 10-13. Referring to FIGS. 10-13, an inner cannula 60' 
(FIG. 10) and speaking inner cannula 80' (FIGS. 11-13) are 
releasably ?xed to an outer cannula 12' by one or more (tWo 
in the illustrated embodiment) locking tabs 100' Which may 
be formed With, and from the same material as, the couplers 
76', 104' of cannulae 60', 80' by Which cannulae 60', 80' are 
coupled to the ventilator (not shoWn in FIGS. 10-13). The tabs 
100' are ?exibly formed or mounted to the couplers 76', 104' 
of inner cannulae 60', 80'. The tabs 100' are provided With 
engaging surfaces 106'. A coupler 108' is provided at the 
proximal end 54' of outer cannula 12'. The coupler 108' 
includes a notch 114' for receiving the portion of each tab 100' 
Which extends beyond engaging surfaces 106' and portions 
116 for capturing engaging surfaces 106'. This con?guration 
also promotes correct orientation of the raised region (not 
shoWn in FIGS. 10-13) of inner cannula 60' and the balloon 
like region (not shoWn in FIGS. 10-13) of speaking inner 
cannula 80' With the fenestration (not shoWn in FIGS. 10-13) 
of outer cannula 12' When inner cannula 60' and speaking 
inner cannula 80', respectively, are inserted into outer cannula 
12'. 
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[0036] Referring noW to FIGS. 7-9, in a second embodi 
ment of the tracheotomy tube apparatus, the fenestration 256 
and the raised region 264, FIGS. 8-9, are on the anterior 
aspects of outer cannula 212 and inner cannula 260, respec 
tively, rather than on the posterior aspects, as Was the case 
With the embodiment illustrated in FIGS. 1-6. This also 
requires that the open end 272 of suction tube 270 be on the 
anterior aspect, since open end 272 is oriented at the bottom 
of the fenestration 256 and the fenestration 256 is on the 
anterior aspect of the outer cannula 212 in this embodiment. 
Also, again since the fenestration 256 is on the anterior aspect 
of the outer cannula 212, the resilient, balloon-like region 
282, FIG. 7, and region 286 betWeen region 282 and valve 288 
of speaking inner cannula 280 are all on the anterior aspect of 
inner cannula 280. Since the Wearer 220 may spend at least a 
considerable portion of his or her time in a supine orientation, 
this embodiment places the fenestration 256 on the upper side 
of the outer cannula 212 Where it is someWhat less susceptible 
to pooling and leakage of secretions 232 through the fenes 
tration 256. 

1-26. (canceled) 
27. A tracheotomy tube apparatus including an outer can 

nula having ?rst and second ends, a fenestration along the 
length of the outer cannula betWeen the ?rst and second ends, 
an in?atable cuff formed on the outer cannula betWeen the 
fenestration and the second end, a ?rst conduit extending 
from the ?rst end to the cuff for introducing an in?ating ?uid 
into the cuff When it is desired to in?ate the cuff and removing 
in?ating ?uid from the cuff When it is desired to de?ate the 
cuff and a ?rst inner cannula siZed for insertion into the outer 
cannula, the ?rst inner cannula including a second conduit to 
evacuate a region of a trachea of a Wearer adjacent the cuff, 
the second conduit including an opening Which lies adjacent 
the closest point in the fenestration to the cuff When the ?rst 
inner cannula is in a use orientation in the outer cannula. 

28. The apparatus according to claim 27 including a second 
inner cannula siZed for insertion into the outer cannula When 
the ?rst inner cannula is removed therefrom, the second inner 
cannula including a resilient region Which lies adjacent the 
fenestration When the second inner cannula is properly ori 
ented Within the outer cannula, the second inner cannula 
further including a valve operatively associated With the sec 
ond inner cannula and a region betWeen the resilient region 
and the valve Which provides a passageWay betWeen the sec 
ond inner cannula and the outer cannula When the second 
inner cannula is properly oriented Within the outer cannula. 

29. The apparatus according to claim 28 Wherein the in?at 
able cuff comprises a sleeve including a ?rst end, a second 
end, and a third region betWeen the ?rst and second ends, the 
sleeve located around the outer cannula With at least the ?rst 
end of the sleeve betWeen the outer cannula and the third 
region of the sleeve. 

30. The apparatus according to claim 27 Wherein the in?at 
able cuff comprises a sleeve including a ?rst end, a second 
end, and a third region betWeen the ?rst and second ends, the 
sleeve located around the outer cannula With at least the ?rst 
end of the sleeve betWeen the outer cannula and the third 
region of the sleeve. 

31. The apparatus according to claim 30 Wherein the ?rst 
end of the sleeve and the second end of the sleeve are both 
betWeen the outer cannula and the third region of the sleeve. 

32. The apparatus according to claim 29 Wherein the ?rst 
end of the sleeve and the second end of the sleeve are both 
betWeen the outer cannula and the third region of the sleeve. 
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33. The apparatus according to claim 27 further comprising 
a ?rst coupler provided on an outer end of the outer cannula, 
a second coupler provided on an outer end of the ?rst inner 
cannula, one of the ?rst and second couplers provided With at 
least one surface for guiding the ?rst inner cannula into a 
predetermined orientation With respect to the outer cannula 
When the ?rst inner cannula is inserted into the outer cannula, 
the other of the ?rst and second couplers provided With a 
cooperating surface for cooperating With the at least one 
surface for guiding the ?rst inner cannula into the predeter 
mined orientation With respect to the outer cannula. 

34. The apparatus according to claim 28 further comprising 
a ?rst coupler provided on an outer end of the outer cannula, 
a second coupler provided on an outer end of the ?rst inner 
cannula, one of the ?rst and second couplers provided With at 
least one surface for guiding the ?rst inner cannula into a 
predetermined orientation With respect to the outer cannula 
When the ?rst inner cannula is inserted into the outer cannula, 
the other of the ?rst and second couplers provided With a 
cooperating surface for cooperating With the at least one 
surface for guiding the ?rst inner cannula into the predeter 
mined orientation With respect to the outer cannula. 

35. The apparatus according to claim 29 further comprising 
a ?rst coupler provided on an outer end of the outer cannula, 
a second coupler provided on an outer end of the ?rst inner 
cannula, one of the ?rst and second couplers provided With at 
least one surface for guiding the ?rst inner cannula into a 
predetermined orientation With respect to the outer cannula 
When the ?rst inner cannula is inserted into the outer cannula, 
the other of the ?rst and second couplers provided With a 
cooperating surface for cooperating With the at least one 
surface for guiding the ?rst inner cannula into the predeter 
mined orientation With respect to the outer cannula. 

36. The apparatus according to claim 30 further comprising 
a ?rst coupler provided on an outer end of the outer cannula, 
a second coupler provided on an outer end of the ?rst inner 
cannula, one of the ?rst and second couplers provided With at 
least one surface for guiding the ?rst inner cannula into a 
predetermined orientation With respect to the outer cannula 
When the ?rst inner cannula is inserted into the outer cannula, 
the other of the ?rst and second couplers provided With a 
cooperating surface for cooperating With the at least one 
surface for guiding the ?rst inner cannula into the predeter 
mined orientation With respect to the outer cannula. 

37. The apparatus according to claim 31 further comprising 
a ?rst coupler provided on an outer end of the outer cannula, 
a second coupler provided on an outer end of the ?rst inner 
cannula, one of the ?rst and second couplers provided With at 
least one surface for guiding the ?rst inner cannula into a 
predetermined orientation With respect to the outer cannula 
When the ?rst inner cannula is inserted into the outer cannula, 
the other of the ?rst and second couplers provided With a 
cooperating surface for cooperating With the at least one 
surface for guiding the ?rst inner cannula into the predeter 
mined orientation With respect to the outer cannula. 

38. The apparatus according to claim 32 further comprising 
a ?rst coupler provided on an outer end of the outer cannula, 
a second coupler provided on an outer end of the ?rst inner 
cannula, one of the ?rst and second couplers provided With at 
least one surface for guiding the ?rst inner cannula into a 
predetermined orientation With respect to the outer cannula 
When the ?rst inner cannula is inserted into the outer cannula, 
the other of the ?rst and second couplers provided With a 
cooperating surface for cooperating With the at least one 
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surface for guiding the ?rst inner cannula into the predeter 
mined orientation With respect to the outer cannula. 

39. The apparatus according to claim 28 further comprising 
a ?rst coupler provided on an outer end of the outer cannula, 
a second coupler provided on an outer end of the second inner 
cannula, one of the ?rst and second couplers provided With at 
least one surface for guiding the second inner cannula into a 
predetermined orientation With respect to the outer cannula 
When the second inner cannula is inserted into the outer 
cannula, the other of the ?rst and second couplers provided 
With a cooperating surface for cooperating With the at least 
one surface for guiding the second inner cannula into the 
predetermined orientation With respect to the outer cannula. 

40. The apparatus according to claim 29 further comprising 
a ?rst coupler provided on an outer end of the outer cannula, 
a second coupler provided on an outer end of the second inner 
cannula, one of the ?rst and second couplers provided With at 
least one surface for guiding the second inner cannula into a 
predetermined orientation With respect to the outer cannula 
When the second inner cannula is inserted into the outer 
cannula, the other of the ?rst and second couplers provided 
With a cooperating surface for cooperating With the at least 
one surface for guiding the second inner cannula into the 
predetermined orientation With respect to the outer cannula. 

41. The apparatus according to claim 32 further comprising 
a ?rst coupler provided on an outer end of the outer cannula, 
a second coupler provided on an outer end of the second inner 
cannula, one of the ?rst and second couplers provided With at 
least one surface for guiding the second inner cannula into a 
predetermined orientation With respect to the outer cannula 
When the second inner cannula is inserted into the outer 
cannula, the other of the ?rst and second couplers provided 
With a cooperating surface for cooperating With the at least 
one surface for guiding the second inner cannula into the 
predetermined orientation With respect to the outer cannula. 

42. The apparatus according to claim 34 further comprising 
a ?rst coupler provided on an outer end of the outer cannula, 
a second coupler provided on an outer end of the second inner 
cannula, one of the ?rst and second couplers provided With at 
least one surface for guiding the second inner cannula into a 
predetermined orientation With respect to the outer cannula 
When the second inner cannula is inserted into the outer 
cannula, the other of the ?rst and second couplers provided 
With a cooperating surface for cooperating With the at least 
one surface for guiding the second inner cannula into the 
predetermined orientation With respect to the outer cannula. 

43. The apparatus according to claim 35 further comprising 
a ?rst coupler provided on an outer end of the outer cannula, 
a second coupler provided on an outer end of the second inner 
cannula, one of the ?rst and second couplers provided With at 
least one surface for guiding the second inner cannula into a 
predetermined orientation With respect to the outer cannula 
When the second inner cannula is inserted into the outer 
cannula, the other of the ?rst and second couplers provided 
With a cooperating surface for cooperating With the at least 
one surface for guiding the second inner cannula into the 
predetermined orientation With respect to the outer cannula. 

44. The apparatus according to claim 27 further comprising 
at least one tab provided on an outer end of one of the outer 
cannula and the inner cannula, the at least one tab including an 
engaging surface, at least one coupler provided on an outer 
end of the other one of the outer cannula and the inner cannula 
for engagement by the at least one tab, the at least one coupler 
including a portion for cooperating With the engaging surface 
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for orienting the inner cannula in a predetermined orientation 
With respect to the outer cannula. 

45. The apparatus according to claim 44 Wherein the at 
least one tab is ?exibly formed or mounted to said one of the 

outer cannula and the inner cannula. 

46. The apparatus according to claim 27 further comprising 
at least one tab provided on an outer end of one of the outer 

cannula and the inner cannula, the at least one tab including an 
engaging surface, at least one coupler provided on an outer 
end of the other one of the outer cannula and the inner cannula 
for engagement by the at least one tab, the at least one coupler 
including a portion for cooperating With the engaging surface 
for orienting the inner cannula in a predetermined orientation 
With respect to the outer cannula. 
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47. The apparatus according to claim 46 Wherein the at 
least one tab is ?exibly formed or mounted to said one of the 
outer cannula and the inner cannula. 

48. The apparatus according to claim 28 further comprising 
at least one tab provided on an outer end of one of the outer 
cannula and the inner cannula, the at least one tab including an 
engaging surface, at least one coupler provided on an outer 
end of the other one of the outer cannula and the inner cannula 
for engagement by the at least one tab, the at least one coupler 
including a portion for cooperating With the engaging surface 
for orienting the inner cannula in a predetermined orientation 
With respect to the outer cannula. 

49. The apparatus according to claim 48 Wherein the at 
least one tab is ?exibly formed or mounted to said one of the 
outer cannula and the inner cannula. 

* * * * * 


