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(57) ABSTRACT 

The invention relates to a tracheostoma spacer With a tubular 
support framework. The support framework can be expand 
from an initial state to a supporting state of increased diameter 
and has a ?xing element at the ends. The tracheostoma spacer 
is intended for use as a spacer in a tracheostoma (an opening 
in the trachea). The invention further relates to a device for 
inserting a tracheostoma spacer into a tracheostoma With a 
cutting instrument in the form of a trocar, the tracheostoma 
spacer being able to be positioned on the shaft of said trocar. 
A cover sleeve is also provided Which can be moved on the 
shaft over a tracheostoma spacer positioned there. 
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TRACHEOSTOMA SPACER, TRACHEOTOMY 
METHOD, AND DEVICE FOR INSERTING A 

TRACHEOSTOMA SPACER 

PRIORITY INFORMATION 

[0001] This application is a continuation of US. applica 
tion Ser. No. 11/798,965, ?led May 18, 2007, Which claims 
priority to Provisional Application No. 60/801,104, ?led May 
18, 2006. All of the above named applications are incorpo 
rated herein by reference in their entirety. 

FIELD OF INVENTION 

[0002] The invention relates to a tracheostoma spacer With 
a tubular support framework, to a tracheotomy method, and to 
a device for inserting a tracheostoma spacer. 

DESCRIPTION OF RELATED ART 

[0003] Tracheotomies are medical procedures carried out 
in situations Where a person has to be intubated for a length of 
time, Where malformations, diseases or injuries of the upper 
airWays lead to acute closure, or Where there is a threat of 
suffocation. A surgically established opening in the trachea is 
knoWn as a tracheostoma. Several methods for creating such 
a tracheostoma are knoWn: percutaneous dilation trache 
otomy, percutaneous puncture tracheotomy, surgical trache 
otomy, ENT tracheotomy, and tracheotomy in laryngectomy. 

SUMMARY OF THE INVENTION 

[0004] One aspect of the present invention relates to percu 
taneous tracheotomy methods. In these, the trachea can be 
punctured using a holloW needle or can be pierced using a 
trocar. The opening thus formed can be Widened, and a tube 
can be ?nally placed in the opening. In the context of percu 
taneous dilation tracheotomy, a guide Wire is generally ?rst 
inserted into the opening, and the latter can be then Widened 
using an in?atable balloon. Bleeding at the Wound site is then 
staunched by pressing extremely ?rmly on the surrounding. 
[0005] A problem ofpercutaneous tracheotomy methods is 
that the tracheostoma closes again Within a very short time 
after removal of a cannula or tube placed in the tracheostoma, 
and reneWed insertion is very soon found to be dif?cult or 
even impossible. For this reason, various cannulae or tubes 
have been developed intending to keep the tracheostoma 
open. A disadvantage of the knoWn cannulae or tubes is that 
they are large and bulky; they protrude from the patient’s 
neck, they extend deep into the tracheal lumen, and they have 
relatively thick Walls and large ?xed diameters. Therefore, 
they are obtrusive to the patient and require a relatively large 
tracheostoma to be made to accommodate the cannula or 
tube. Also they do not assist in the dilatation of the tracheso 
toma, and they do not conform to patient anatomy, rather the 
anatomy conforms to the rigidity of the cannula or tube. 
[0006] One aspect of the invention is directed to a tracheo 
stoma spacer, a tracheotomy method and a device for insert 
ing such a tracheostoma spacer, in Which the tracheostoma 
can be made smaller and/or does not have to be expanded as 
much and in Which the spacer can perform some dilatation of 
the tracheostoma and conform to the person’s anatomy. 
[0007] Another aspect of the invention is achieved by a 
tracheostoma spacer having the features of Patent Claim 1. 
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[0008] This tracheostoma spacer can include a support 
frameWork that can be expanded from an initial state to a 
supporting state of increased diameter and has a ?xing ele 
ment at an end. 

[0009] Accordingly, the tracheostoma spacer can be 
inserted in an unexpanded, compressed or crimped initial 
state into the tracheo stoma and has a very small diameter and, 
after it has been ?tted in place, it can be expanded or Widened 
to a diameter corresponding to the physiological and clinical 
requirements, for example by an in?atable balloon or a rigid 
dilator or another instrument, Whereupon the tracheo stoma is 
also expanded. In this Way, a spacer is provided Which can be 
individually adapted With very little effort and has very good 
tolerability. The ?xing element at the end, Which is either 
arranged on the outside on the skin or on the inside in the 
trachea, effectively prevents the spacer from being pushed out 
of the trachea or from being aspirated. 
[0010] Advantageous embodiments and further develop 
ments of the tracheo stoma spacer are the subject of dependent 
Claims 2 to 32. 

[0011] The support frameWork can also self-expand from 
an initial state to a supporting state of increased diameter. In 
this Way, no active Widening of the opening is needed. In one 
embodiment, the spring forces that the support frameWork 
possesses, because of its material and its design, are suf?cient 
to Widen the tracheostoma. 

[0012] The length of the support frameWork can be adjust 
able. This permits adaptation of the tracheostoma spacer to an 
individual stoma depth so that the spacer is not unnecessarily 
long and obtrusive, but long enough to perform its function 
and to match the individual’s anatomy. In one embodiment, 
the adjustability can be afforded by a tWo-part support frame 
Work Whose component parts can be pushed one inside the 
other in the manner of a telescope. Self-adjusting support 
frameWork geometries are also conceivable Which, through 
tWisting, Winding or tilting, permit adjustment of the length of 
the support frameWork. The length adjustment can also be 
effected by the spring force of the support frameWork. By Way 
of a suitable structure and choice of material, the support 
frameWork can be con?gured such that the diameter 
decreases as the length increases, and vice versa-and hence 
the length can be self shortened after placement of the spacer 
in the tracheostoma in its lengthened condition. Or, the spacer 
length can be self shortening by shape memory elements 
Within the support frameWork. For example, When brought to 
body temperature, the shape memory elements can contract 
the length of the tracheostoma spacer, for example, by the 
elements shortening, tWisting, bending, Winding, coiling or 
sliding. The spring shortening forces or the shape memory 
shortening forces are selected to not over compress the tissue 
surrounding the tracheostoma, but to gently compress the 
tissue so the spacer is secure. For example the shortening 
forces that alloW this can be betWeen 0.05 lbs (0.023 kg) and 
0.5 lbs (0.23 kg). In this Way, an anatomically correct length 
of the support frameWork is obtained to match the stoma 
depth. 
[0013] The ?xing element preferably has atraumatic edges. 
This ensures that the ?xing element does not cut into the 
tissue of the trachea or otherWise irritate the tissue. The edges 
of the ?xing element can be rounded. 
[0014] In the supporting state, the ?xing element protrudes 
beyond the outer circumference of the support frameWork, 
transversely With respect to the central longitudinal axis. In 
this Way, an abutment is formed Which effectively prevents 
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the tracheostoma spacer from being pushed out of the tra 
cheostoma or from being aspirated. 

[0015] Fixing elements can be provided at the ends of the 
support framework. For example, in one embodiment, two 
?xing elements can be provided at one end of the support 
framework. The division into several ?xing elements means 
that these can each be made smaller, and the insertion and 
removal of the tracheostoma spacer is facilitated. The ?xing 
elements can advantageously be folded in for insertion and 
removal. In this way, the tracheostoma does not have to be 
made much larger than the external diameter of the support 
framework in the initial state. 

[0016] The ?xing elements at one end of the support frame 
work can be arranged lying opposite one another. This con 
?guration facilitates the self-alignment of the tracheostoma 
spacer in the trachea in order to adapt to the anatomical 
circumstances. 

[0017] Fixing elements can be provided at one or both ends 
of the support framework. When at both ends, in one direc 
tion, they prevent the tracheo stoma spacer from being forced 
out of the tracheostoma, and, in the other direction, they 
prevent it from being pushed or aspirated into the trachea. The 
tracheostoma spacer is thus secured all around. 

[0018] In one embodiment, the ?xing elements of one end 
can be offset relative to the ?xing elements of the other end by 
a right angle about the central longitudinal axis of the support 
framework. The self-alignment of the tracheostoma spacer in 
the tracheostoma is advantageously supported by this 
arrangement. The ?xing elements located in the trachea will 
orient themselves in the vertical direction, since the trachea is 
concave on the inside. Correspondingly, the ?xing elements 
on the outer surface of the skin will align themselves in the 
horiZontal direction, so that forward and backward move 
ments of the head are not impeded by the tracheostoma 
spacer. In addition, it is conceivable for the tracheostoma 
spacer to provide a supporting function in the trachea. 

[0019] In one embodiment, the ?xing element can have an 
aperture. The aperture advantageously makes it easier to grip 
the tracheostoma spacer, for example in order to remove it 
from the tracheostoma. The aperture can be, for example, 
circular, oval or elliptic. 
[0020] The support framework can have tubular guide ele 
ments. Such tubular guide elements facilitate the insertion of 
tubes which are needed for delivery of gas, including, for 
example, oxygen, to the lungs or for aspiration of mucus from 
the lungs and from the trachea. The tubular guide elements 
preferably extend out beyond one end of the support frame 
work. This end is intended to lie in the trachea and is further 
intended to be preferably curved or can have a shoulder in 
order to de?ect the tubes in the direction of the lungs. The tube 
can thus be inserted into the trachea such that it is at a desired 
spacing from the posterior wall of the trachea and does not 
abut the posterior wall or otherwise irritate the tracheal 
mucosa. The tubular guiding element can also be used to 
allow the tracheostoma spacer to slide with the proper align 
ment on the tracheotomy device. 

[0021] Moreover, the support framework is assigned a 
valve unit. With the valve unit, it is advantageously possible to 
inhale through the tracheostoma and exhale through the tra 
chea. The patient is still able to speak in some cases. In 
addition, instruments can be pushed from outside through the 
tracheostoma. The valve unit for this purpose can either be 
pushed in from the outside or can be a structural part of a 
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jacket of the support framework. In the second solution, part 
of the jacket would be designed as a duckbill-shaped mem 
brane. 
[0022] In a further embodiment, the support framework can 
be assigned a humidi?er. In this way, the respiratory air drawn 
into the lungs is humidi?ed. The humidi?er consists of a 
shaped article which is able to store moisture during exhala 
tion and is able to release this during inhalation. 
[0023] A coupling element can be provided for ?xing 
articles that are passed through or inserted into the support 
framework. Such articles are, for example, the valve unit, the 
humidi?er or a tube. 

[0024] The support framework can be enclosed by a jacket. 
By way of the jacket, the tissue adjoining the tracheostoma 
spacer can be protected and the insertion and removal of the 
tracheostoma spacer can be made easier, because the jacket 
provides, among other things, an advantageous increase in the 
sliding ability of the tracheostoma spacer. For this purpose, 
the jacket can also comprise a hydrophobic or hydrophilic 
slide-promoting coating. The jacket also prevents adherence 
of the adjoining tissue to the tracheostoma spacer. The jacket 
can have a nano-molecular coating. The jacket can also be 
made from a polymer. In this way, the expandable support 
framework is not impeded in its expansion. The jacket can 
additionally contain pharmaceutical active substances which 
have an anti-in?ammatory action or serve to protect against 
bacteria or microbes, or can contain tissue growth modulators 
or regulators in order to prevent growth of granulomas or to 
promote endothelialiZation. Further suitable active sub 
stances are, for example, saline solutions, wound ointments 
and lidocaine (a local anaesthetic). The active substances can 
be provided in the form of ?uids. 
[0025] The support framework can also be provided with a 
reservoir which has an opening on the outer circumferential 
face of the support framework, and/or a channel which has 
one end on the circumferential face of the support framework. 
The ?uids can be introduced into the reservoir. Through the 
opening, the ?uids are able to reach the outer circumferential 
face, so that they can act directly on the adjoining tracheo 
stoma tissue, thus facilitating the insertion and removal of the 
tracheostoma spacer and generally improving its tolerability. 
By way of the channel, the ?uids can be injected as and when 
required and in the necessary amount. 
[0026] The support framework can have a circular cross 
section. This con?guration can be advantageous from the 
point of view of production engineering. However, the sup 
port framework can also have an oval cross section. Other 
cross-sectional shapes are of course also conceivable in the 
context of the invention. These cross-sectional shapes permit 
an adaptation to the anatomy of the trachea, in particular to the 
surrounding rings of cartilage. Moreover, the support frame 
work can have an indentation and/or a bulge in its cross 
section. A kidney-shaped cross section is also conceivable. 
[0027] The support framework can be constructed and/or 
manufactured in a variety of ways in accordance with con 
ventional principles and techniques. For example, the support 
framework can be woven, braided, laser cut from a tube or a 
combination of these and other ways of making the support 
framework. For example, in one embodiment, the support 
framework can have struts made of ?laments. Thus, a support 
framework can be obtained whose diameter can be varied. 
The ?laments can be made of metal, for example. A shape 
memory alloy, for example nitinol, is particularly suitable. 
The construction from metal facilitates the spring-elastic self 
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expansion of the support framework and increases the service 
life of the tracheostoma spacer. By using a shape-memory 
alloy, the change in diameter can additionally be effected in a 
temperature-controlled manner. 

[0028] The support framework can also comprise woven 
synthetic ?laments. Such a support framework can advanta 
geously be produced by a die-casting or extrusion process. 
The ?laments can also be coated with an elastomer. 

[0029] The wall thickness of the support framework, pref 
erably, can be smaller than one ?fth, preferably smaller than 
one tenth, of the external diameter of the support framework 
in the supporting state. A thin wall thickness has the advan 
tage that the tracheostoma can be kept small. The smaller the 
tracheostoma, the quicker and better the opening heals after 
removal of the tracheostoma spacer. In one embodiment, the 
tracheostoma spacer can have two concentric support frame 
works, an outer support framework being placed permanently 
or semi-permanently in the opening in the trachea, and an 
inner support framework being intended to be withdrawn 
from the outer support framework at de?ned intervals and 
cleaned. 

[003 0] In another aspect of the invention, the method can be 
achieved by a tracheotomy method comprising the steps in 
Patent Claim 33. For this purpose, a tracheostoma (an open 
ing in the trachea) is ?rst established, and a tracheostoma 
spacer of expandable diameter is thenplaced in the opening in 
the trachea. 

[0031] Advantageous embodiments of the tracheotomy 
method are the subject of dependent Claims 34 to 37. 
[0032] The opening through the skin and tracheal wall can 
be formed using a needle knife, scalpel or trocar. Cutting 
avoids tearing of the tracheostoma tissue, which tearing 
results in poorer healing of the tissue and the formation of 
larger or thicker scars. The incision for forming the opening in 
the trachea is in this case made transversely with respect to the 
trachea. This is anatomically advantageous, since the carti 
lage rings that surround the trachea are also oriented in this 
direction. 

[0033] Before the tracheostoma spacer is ?tted in place, the 
opening in the trachea, if desirable and/or necessary, can be 
widened using an instrument which is rigid or whose diam 
eter can be widened, for example a balloon dilator. 

[0034] In another aspect of the invention, the device part 
can be achieved by a device used for creating the opening and 
for inserting a tracheostoma spacer and having the features of 
Patent Claim 38. 

[0035] The device can include a cutting instrument on 
whose shaft the tracheostoma spacer can be placed, and a 
cover sleeve can be movable on the shaft over a tracheostoma 

spacer that has been placed there. 
[0036] The device can be used to pierce the trachea or to 
produce an incision in the trachea and can then be introduced 
into the resulting opening in the trachea. After the position of 
the device has been veri?ed by bronchoscopy, the cover 
sleeve is drawn back, so that a tracheostoma spacer placed 
under the cover sleeve expands from an initial state to a 
supporting state of increased diameter and the ?xing elements 
deploy. The device for inserting the tracheostoma spacer is 
then removed again from the opening. Using this device for 
inserting a tracheostoma spacer permits a minimally invasive 
and rapid placement of the spacer. 
[0037] Additional embodiments and developments of the 
device are the subject of dependent Claims 39 to 51. 
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[0038] The cutting instrument can have a conical tip. Such 
a tip can advantageously widen the tracheostoma upon inser 
tion of the device. 
[0039] The cutting instrument can have channel for a guide 
wire. Before the incision is made, the guide wire can be 
introduced percutaneously into the trachea and then can be 
inserted or threaded into the channel. In this way, the accuracy 
of the positioning of the tracheal incision and of the tracheo 
stoma spacer is increased. 
[0040] The cutting instrument can comprise a needle. The 
trachea can be advantageously punctured using the needle. 
[0041] The cutting instrument additionally or alternatively 
can comprise a knife, a scalpel, or a trocar. An advantageous 
horiZontal incision in the trachea can be made with these 
instruments. 
[0042] A cuff can be arranged on the cover sleeve. Such a 
cuff is annular and in?atable. With the cuff, the tracheostoma 
can be additionally widened if so required. 
[0043] The shaft can have a magaZine section. In the maga 
Zine section, the diameter of the shaft is reduced, so that a 
tracheo stoma spacer can be placed at this location and, during 
the insertion process, can be ?xed in place in the initial state. 
[0044] The shaft also has a guide section, which can advan 
tageously permit the movement of the cover sleeve on the 
shaft. 
[0045] The shaft and the cover sleeve can be curved. In this 
way, adaptation to the anatomical circumstances can be per 
mitted and the insertion of a tracheostoma spacer is made 
easier. The shaft and the cover sleeve are expediently curved 
along the longitudinal axis. 
[0046] The cross section of the device is adapted to an 
opening in the trachea. The cross section is therefore not 
necessarily circular, but can also be oval and/ or have an inden 
tation and/or bulge. 
[0047] In another aspect of the invention, a grip surface can 
be provided. This can permit ?rm manual gripping of the 
device. The grip surface can have a surface structure. 
[0048] The device also can include a safety element. Pro 
vision can be made so that the cutting instrument can be 
retracted into a housing. This minimiZes the risk of injury and 
the danger of incorrect incisions. For retracting the cutting 
instrument, an actuating element, for example in the form of 
a press button, is provided at the free end near the grip surface. 
[0049] An abutment can also be provided at the tip of the 
cutting instrument or on the cover sleeve and prevents the 
device from being pushed into the trachea beyond a de?ned 
depth. Damage to the posterior wall of the trachea can be 
advantageously prevented by the abutment. 
[0050] An instrument for removal and/or reinsertion of the 
tracheostoma spacer is also provided. The instrument can be 
inserted into the support framework. Gripper elements, which 
can preferably spread in the longitudinal direction of the 
instrument, then engage in at least one section of the support 
framework and/or a ?xing element. The tracheostoma spacer 
is then shortened in length and reduced in diameter. In this 
way, the tracheostoma spacer detaches itself from the sur 
rounding tissue and can be withdrawn with the instrument 
from the opening in the trachea. This method can be 
employed in the reverse sequence, in order to reinsert the 
tracheostoma spacer in the opening of the trachea. 
[0051] Additional features, advantages, and embodiments 
of the invention may be set forth or apparent from consider 
ation of the following detailed description, drawings, and 
claims. Moreover, it is to be understood that both the forego 
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ing summary of the invention and the following detailed 
description are exemplary and intended to provide further 
explanation Without limiting the scope of the invention as 
claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0052] The accompanying draWings, Which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this speci?cation, 
illustrate preferred embodiments of the invention and 
together With the detail description serve to explain the prin 
ciples of the invention. Accordingly, the invention is 
explained in more detail beloW With reference to illustrative 
embodiments depicted in the draWings. 
[0053] FIG. 1 shoWs a schematic partial section through the 
upper body of a human including an embodiment of a tra 
cheostoma spacer in accordance With the principles of the 
invention. 
[0054] FIG. 2 shoWs an embodiment of a tracheostoma 
spacer in the unexpanded state (dashed lines) and the 
expanded state in cross section (solid lines). 
[0055] FIG. 3 shoWs the tracheostoma spacer of FIG. 2 in a 
side vieW from the front end. 
[0056] FIG. 4 shoWs an embodiment of a valve unit in a side 
vieW. 
[0057] FIG. 5 shoWs the valve unit in cross section along 
the line V-V in FIG. 4. 
[0058] FIG. 6 shoWs a cross section ofan embodiment ofa 
device for inserting a tracheostoma spacer, the tracheostoma 
spacer being placed under the cover sleeve. 
[0059] FIG. 7 shoWs an end vieW of another embodiment of 
a tracheo stoma spacer in accordance With the principles of the 
invention. 
[0060] FIG. 8A shoWs a cross-sectional vieW along line 
C-C of the tracheostoma spacer of FIG. 7 in situ. 
[0061] FIG. 8B shoWs a partial section vieW in situ Where 
the tracheostoma spacer of FIG. 7 is vieWed from inside the 
trachea. 
[0062] FIG. 9A shoWs a side of an embodiment of a catheter 
in accordance With the principles of the invention. 
[0063] FIG. 9B shoWs a cross sectional vieW of the catheter 
taken along line B-B in FIG. 9. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0064] Identical or similar features in the draWings are pro 
vided With identical reference labels. 
[0065] A schematic partial section through the upper body 
1 of a patient 2 is shoWn in FIG. 1. In the region of the neck 3, 
the trachea 4 is preferably situated in front of the oesophagus 
5 and the spinal column 6. To help the patient 2 breathe, a 
percutaneous tracheotomy has been performed in Which an 
opening in the trachea 4 has been made through the skin, this 
opening being referred to as a tracheostoma 7. To prevent the 
tracheostoma 7 from quickly closing again, a tracheostoma 
spacer 8 according to the invention is positioned in the tra 
cheostoma 7. 
[0066] The tracheostoma spacer 8 is shoWn in more detail 
in FIGS. 2 and 3. The tracheostoma spacer 8 has a tubular 
support frameWork 9. The support frameWork 9 is able to 
self-expand from an initial stateA (shoWn by broken lines) to 
a supporting state S of increased diameter (shoWn by solid 
lines). The length L of the support frameWork can be adjust 
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able. For example, to be able to adjust the length L of the 
support frameWork 9, the support frameWork can be con?g 
ured and/or constructed to be adjustable. In one embodiment 
an adjustment means can be provided in the frameWork, such 
as but not limited to a telescoping feature, tWisting, Winding, 
or tilting of elements in the frameWork, or a spring force or 
shape memory behaviour of the frameWork or elements in the 
frameWork. 

[0067] The support frameWork 9 can be surrounded by a 
jacket 10 made from a polymer. The jacket can facilitate the 
insertion and removal of the tracheostoma spacer 8 and can 
avoid injuries to the adjacent tissue 11 (see FIG. 1). The jacket 
10 can also contain pharmaceutical active substances Which 
have an anti-in?ammatory action and serve to protect against 
bacteria. 

[0068] The support frameWork 9 can have a circular cross 
section and can then be cut particularly easily from a tubular 
semi-?nished product, for example. The support frameWork 9 
can be composed of struts (not shoWn in detail) in the form of 
?laments. The ?laments can be made from a shape-memory 
alloy, in particular from a nickel-titanium alloy, also referred 
to as nitinol, for example. 

[0069] To keep the tracheostoma 7 as small as possible (see 
FIG. 1), it is preferable to have the support frameWork 9 With 
a thin Wall thickness. For example, in one embodiment, the 
Wall thickness WD of the support frameWork 9 can be less 
than one tenth (l/io) of the external diameterAD of the support 
frameWork 9 in the supporting state S. 

[0070] At both ends 12, 13 of the support frameWork 9, 
?xing elements 14-17 can be provided that alloW the tracheo 
stoma spacer 8 to be ?xed in place in the trachea 4. In the 
supporting state S, the ?xing elements 14-17 can be bent at an 
angle [3 of 80° to 100°, for example, and protrude beyond the 
outer circumference A of the support frameWork 9. In one 
embodiment, tWo ?xing elements 14, 15; 16, 17, respectively, 
can be provided at each end 12, 13 and can be arranged lying 
opposite one another. The ?xing elements 14, 15 of one end 
12 can be offset relative to the ?xing elements 16, 17 of the 
other end 13 by a right angle 0t around the central longitudinal 
axis MLA of the support frameWork 9. To improve the han 
dling of the tracheostoma spacer 8 during its insertion and 
removal, the ?xing elements 14-17 can have circular aper 
tures 19-22 Which make it easier to grip the tracheostoma 
spacer 8, for example With a hook-shaped instrument. The 
?xing elements 14-17 preferably have atraumatic edges 23 
Which are rounded and polished. 

[0071] Provided on the inside face 24 of the support frame 
Work 9, there also can be a coupling element 25 in the form of 
a peripheral groove. The coupling element 25 forms an abut 
ment for ?xing a valve unit inserted into the support frame 
Work 9 or for ?xing a humidi?er, or for ?xing a tube Which has 
been pushed through and is also referred to as a catheter. 

[0072] A valve unit 26 is shoWn by Way of example in 
FIGS. 4 and 5. The valve unit 26 has a sleeve-shaped middle 
section 27 Which can be adjoined by tWo beak-shaped lips 28, 
29. Each lip 28, 29 can have a ?at portion 30 Which is thin and 
?exible so that respiratory air can be inhaled through the valve 
unit 26 in the direction R With only very slight resistance. In 
the opposite direction, the valve unit 26 is closed during 
exhalation. A further advantage of this valve unit 26 is that 
tubes and similar articles can also be inserted in direction R 
through the valve unit 26. A coupling element 32 in the form 
of a peripheral spring can be arranged on the outer circum 
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ferential surface 31 of the sleeve-shaped section 27. At its end, 
the valve unit 26 has a peripheral collar 33. 

[0073] A device 34 for inserting a tracheostoma spacer 8 is 
shown in FIG. 6. This device 34 is a rigid surgical instrument 
Which can include an internal cutting instrument 36 in the 
form of a trocar 37 and, arranged outside this, a cover sleeve 
38. The trocar 37 can have tWo very sharp edges 39, 40 With 
Which an opening can be cut in the trachea. The trocar 37 is 
arranged on a shaft 41. Behind the trocar 37, there is a maga 
Zine section 42 of narroWer diameter on Which a tracheo stoma 

spacer 8 is placed. This is adjoined by a guide section 43 of 
greater diameter. The cover sleeve 38 can be moved by sliding 
on the guide section 43 of the shaft 41 and can be pushed over 
the tracheostoma spacer 8 and can hold the latter in the initial 
state during insertion. At its end, the shaft 41 can have a grip 
surface 44. 

[0074] To be able to Widen the tracheostoma, a cuff 45 can 
be arranged on the periphery of the cover sleeve 38 and can be 
?lled With a ?uid. For this purpose, the cuff 45 has suitable 
connector elements 46 for a tube 47. 

[0075] The device 34 for inserting the tracheostoma spacer 
8 can make the positioning of the tracheo stoma spacer 8 much 
quicker and simpler. The trachea simply can be punctured to 
a small diameter in advance. The device 34 is then inserted 
and the correct position in the tracheostoma is veri?ed by 
bronchoscopy. The cover sleeve 38 is then draWn back, and 
the tracheostoma spacer 8 expands, and the ?xing elements 
also deploy. Finally, the device 34 simply can be removed 
again from the opening. 
[0076] The tracheostoma spacer 8, according to the inven 
tion permits a minimally invasive tracheotomy. The radially 
acting forces during the self-expansion of the tracheostoma 
spacer 8, cause a Widening of the tracheo stoma 7, so that other 
auxiliary devices can generally be dispensed With. The tra 
cheostoma has a small diameter and heals Within a very short 
time after removal of the tracheostoma spacer 8. 

[0077] FIG. 7 describes a front vieW of the tracheostoma 
spacer 8 after insertion into a person. The ?xing elements 16, 
17 can be seen oriented 180 degrees apart oriented side to 
side. In this ?gure, the tube guiding elements 48 are depicted 
as protrusions from the inner Wall of the tracheo stoma spacer, 
hoWever this is exemplary only and the guiding elements can 
take a variety of forms. The tube guiding elements can serve 
to orient another device, Which is to be inserted into the 
tracheostoma spacer, in the proper orientation. Examples of 
another device to be inserted into the tracheostoma spacer 
include but are not limited to a catheter 51, the tracheotomy 
device 34, a tracheostoma spacer removal tool, or an instru 
ment. 

[0078] Referring to FIG. 8A, the tracheostoma spacer 8 
from FIG. 7 is shoWn in a cross section in the person’s tissue 
11, trachea 4, and tracheal Wall 52. A ?xing element 17 on the 
outside or proximal side is shoWn as Well as the ?xing ele 
ments 14, 15 on the inside or distal side, the latter oriented 180 
degrees apart and 90 degrees from the proximal side ?xing 
elements. A tube guiding element 48 is shoWn as Well as a 
tube guiding curve 49, Which can serve to guide the device 
being inserted doWnWard toWard the lung. Also the tube guid 
ing curve 49 can serve to position the device being inserted in 
the desired position, for example aWay from the posterior or 
anterior tracheal Wall to avoid unnecessary or undesired con 
tact With the tracheal Wall 52. Although tube guiding curve 49 
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can function as a safety element, other types of safety ele 
ments can be provided in accordance With the principles of 
the invention. 
[0079] Referring to FIG. 9, an exemplary catheter 51 is 
described Which is intended to be inserted into the tracheo 
stoma spacer. Examples of catheters are, but not limited to: a 
ventilation catheter, oxygen therapy cannula, suction cath 
eter, diagnostic catheter, a drug delivery catheter, sampling 
catheter or a ?beroptic catheter. As described in Section B-B 
(FIG. 9B) guiding elements 50 are described Which mate With 
the tube guiding elements 48 on the tracheostoma spacer 
(FIG. 7). The guiding elements 50 are shoWn in exemplary 
form only and can comprise a variety of forms and shapes. A 
catheter is described in this embodiment as an example, hoW 
ever the same principles can apply to other devices to be 
inserted into the tracheostoma spacer, such as but not limited 
to the tracheotomy device 34, a tracheo stoma spacer removal 
tool, or an instrument. 

List of Reference Numerals: 

[0080] 1 upper body 
[0081] 2 patient 
[0082] 3 neck 
[0083] 4 trachea 
[0084] 5 oesophagus 
[0085] 6 spinal column 
[0086] 7 tracheostoma 
[0087] 8 tracheostoma spacer 
[0088] 9 support framework 
[0089] 10 jacket 
[0090] 11 tissue 
[0091] 12 end of9 
[0092] 13 end of9 
[0093] 14 ?xing element 
[0094] 15 ?xing element 
[0095] 16 ?xing element 
[0096] 17 ?xing element 
[0097] 19 aperture 
[0098] 20 aperture 
[0099] 21 aperture 
[0100] 22 aperture 
[0101] 23 edge 
[0102] 24 inside face of9 
[0103] 25 coupling element 
[0104] 26 valve unit 
[0105] 27 sleeve-shaped section of 26 
[0106] 28 lip 
[0107] 29 lip 
[0108] 30 ?at section of 28, 29 
[0109] 31 circumferential surface 
[0110] 32 coupling element 
[0111] 33 collar 
[0112] 34 Tracheotomy device 
[0113] 36 cutting instrument 
[0114] 37 trocar 
[0115] 38 cover sleeve 
[0116] 39 edge of37 
[0117] 40 edge of37 
[0118] 41 shaft 
[0119] 42 magaZine section 
[0120] 43 guide section 
[0121] 44 grip surface 
[0122] 45 cuff 
[0123] 46 connector elements 
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[0124] 47 tube 
[0125] 48 Tube Guiding Element 
[0126] 49 Tube Guiding Curve 
[0127] 50 Guiding Element 
[0128] 51 Catheter 
[0129] 52 Tracheal Wall 
[0130] A outer circumference 
[0131] AD external diameter 
[0132] L length 
[0133] MLA central longitudinal axis 
[0134] R direction 
[0135] WD Wall thickness 
[0136] 0t right angle 
[0137] [3 angle 
[0138] Although the preferred embodiments are directed to 
tracheostomy, the principles of the invention can be applied to 
other ?elds, in particular, for example, other types of ostomies 
including colon, or other access devices including vascular. 
[0139] Moreover, although the foregoing description is 
directed to the preferred embodiments of the invention, it is 
noted that other variations and modi?cations Will be apparent 
to those skilled in the art, and may be made Without departing 
from the spirit or scope of the invention. Moreover, features 
described in connection With one embodiment of the inven 
tion may be used in conjunction With other embodiments, 
even if not explicitly stated above. 

1. Tracheostoma spacer With a tubular support framework, 
Wherein the support frameWork is able to expand from an 
initial state to a supporting state of increased diameter and has 
a ?xing element at the end. 

2-10. (canceled) 
11. Tracheostoma spacer according to claim 1, Wherein the 

support frameWork has tubular guide elements to guide the 
tracheotomy device or a catheter to be inserted through the 
tracheostoma spacer. 

12-37. (canceled) 
38. Tracheotomy device for inserting a tracheostoma 

spacer according to claim 1 into a tracheostoma, Wherein the 
tracheotomy device comprises a cutting instrument on Whose 
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shaft the tracheostoma spacer can be placed, and a cover 
sleeve Which is movable on the shaft over a tracheostoma 
spacer that has been placed there. 

39. Tracheotomy device according to claim 38, Wherein the 
cutting instrument has a conical tip. 

40. Tracheotomy device according to claim 38, Wherein the 
cutting instrument has a channel for a guide Wire. 

41. Tracheotomy device according to claims 38, Wherein 
the cutting instrument comprises a needle. 

42. Tracheotomy device according to claim 38, Wherein the 
cutting instrument comprises a knife, a scalpel, or a trocar. 

43. Tracheotomy device according to claim 38, Wherein a 
cuff is arranged on the cover sleeve. 

44. Tracheotomy device according to claim 38, Wherein the 
shaft has a magaZine section. 

45. Tracheotomy device according to claim 38, Wherein the 
shaft has a guide section. 

46. Tracheotomy device according to claim 38, Wherein the 
shaft and the cover sleeve are curved. 

47. Tracheotomy device according to claim 38, Wherein an 
outer shape is adapted in cross section to be capable of adapt 
ing to an opening of the trachea. 

48. Tracheotomy device according to claim 38, Wherein a 
grip surface is provided. 

49. Tracheotomy device according to claims 38, Wherein a 
safety element is provided to protect from over-inserting the 
tracheotomy device into the trachea. 

50. Tracheotomy device according to claim 49, Wherein the 
safety element is a housing. 

51. Tracheotomy device according to claim 49, Wherein the 
safety element is an abutment. 

52. Tracheotomy device according to claim 49, Wherein the 
safety element is an arc shape formed along an axial length of 
the tracheostoma spacer to facilitate a curved entrance 
through the skin and into the trachea. 

* * * * * 


