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(57) ABSTRACT 

The invention concerns a device for changing breathing 
assistance probes in the trachea of a patient. The invention 
is characterised in that said device (8) is shaped for acting as 
probe-guide and an auxiliary respiratory gas source is pro 
vided for supplying said probe-guide, said auxiliary source 
being different from the respiratory gas source for supplying 
said probes, thus minimising interruption of breathing assis 
tance to Which the patient is subjected. 
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DEVICE FOR CHANGING RESPIRATORY 
PROBES IN THE TRACHEA OF A PATIENT 

[0001] The present invention relates to a device With 
Which it is possible to replace a ?rst respiratory probe, for 
example a used one already in place in the trachea of a 
patient, With a second respiratory probe, for example a neW 
one, external to said patient. 

[0002] It is knoWn that patients requiring respiratory assis 
tance are connected to an appropriate gas source, for 
example linked up to an arti?cial respirator. 

[0003] The patient is provided With a probe, in his trachea, 
and this probe is connected to said respiratory gas source via 
at least one supply conduit. 

[0004] It is also knoWn that for reasons of hygiene or for 
technical reasons, such a probe has to be replaced from time 
to time, for example because of the deterioration of some of 
its components (positioning balloon), or else in order to 
replace the probe in situ With a probe of a different type. The 
positioning of a replacement probe is generally a complex 
and painful operation, because very often the surface of the 
trachea is sWollen and its diameter is reduced. 

[0005] Moreover, the procedure of replacing one probe 
With another one necessitates interruption of the respiratory 
assistance for a relatively long period of time, and this is 
prejudicial to the health of the patient. 

[0006] The object of the present invention is to overcome 
these disadvantages. 

[0007] To this end, according to the invention, the device 
for replacing a ?rst respiratory probe, already in place in the 
trachea of a patient, With a second respiratory probe external 
to said patient, said ?rst probe being supplied With respira 
tory assistance gas via at least one main supply conduit, is 
distinguished by the fact that: 

[0008] it is tubular, ?exible and elongate and has at 
least one distal ori?ce and at least one proximal 

ori?ce; 

[0009] it can be introduced into said ?rst and second 
respiratory probes, Which are able to slide on said 
device; and 

[0010] it can be connected via its proximal ori?ce to 
an auxiliary conduit for supplying respiratory gas at 
a higher pressure than that of the main supply 
conduit. 

[0011] Moreover, it is advantageous that said respiratory 
probes can slide on said auxiliary supply conduit. 

[0012] Thus, by means of the present invention, the pro 
cedure for replacing a ?rst respiratory probe, already in 
place in the trachea of a patient, With a second respiratory 
probe external to said patient, said ?rst probe being supplied 
With respiratory assistance gas via at least one main supply 
conduit connected to said ?rst probe, can consist in the 
sequence of the folloWing steps: 

[0013] a) said main supply conduit is disconnected 
from said ?rst respiratory probe and said ?exible and 
elongate tubular device having at least one distal 
ori?ce and at least one proximal ori?ce is introduced 
into said ?rst respiratory probe; 
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[0014] b) said ?exible and elongate tubular device is 
connected via its proximal ori?ce to said auxiliary 
conduit for supplying respiratory gas at a higher 
pressure than that of the main supply conduit; 

[0015] c) said ?rst probe is WithdraWn from said 
trachea by sliding it along said ?exible and elongate 
tubular device kept in place in the trachea, and, if 
appropriate, along said auxiliary supply conduit; 

[0016] d) said auxiliary supply conduit is discon 
nected from said ?exible and elongate tubular device 
and said ?rst probe is removed; 

[0017] e) said second probe is passed onto said 
auxiliary supply conduit, or, if appropriate, onto said 
?exible and elongate tubular device, and said ?exible 
and elongate tubular device is connected via its 
proximal ori?ce to said auxiliary supply conduit; and 

[0018] f) said second probe is slid over said ?exible 
and elongate tubular device until it is correctly 
positioned in the trachea. 

[0019] It is therefore possible, by means of the present 
invention, to minimize the interruption in respiratory assis 
tance since each disconnection of the supply conduits can be 
of short duration. Moreover, said ?exible and elongate 
tubular device serves as a guide for WithdraWing the ?rst 
respiratory probe and for positioning the second of said 
probes, Which fact facilitates the change of probes and 
reduces the operating procedure for doing so. 

[0020] It Will be noted, furthermore, that said ?exible and 
elongate tubular device can serve as a guide during the 
earlier positioning of said ?rst probe. After step f), it could 
also remain in place in said second probe in order to 
dispense the respiratory assistance gas to the patient. 

[0021] HoWever, according to one advantageous embodi 
ment of the procedure described above, after abovemen 
tioned step f), the folloWing tWo additional successive steps 
are implemented: 

[0022] g) said auxiliary supply conduit is discon 
nected from said ?exible and elongate tubular 
device, and said ?exible and elongate tubular device 
is WithdraWn from said second probe; and 

[0023] h) said main supply conduit is connected to 
said second probe. 

[0024] The device according to the present invention can 
include: 

[0025] a central tubular core having a proximal ori 
?ce Which can be connected to said auxiliary supply 
conduit and a distal ori?ce for dispensing said res 
piratory gas; and 

[0026] a tubular sheath surrounding said tubular core 
With clearance and made integral With said central 
tubular core. 

[0027] At its distal end, said tubular sheath preferably 
projects from the distal end of said tubular core. 

[0028] Thus, said central tubular core is protected by said 
tubular sheath so that the distal ori?ce of said tubular core 
cannot be blocked, for example by mucus. For similar 
reasons, in a ?rst embodiment, said tubular sheath is pro 
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vided With ori?ces in its side Wall and is closed, at its distal 
end, by a closure Wall, if appropriate provided With one or 
more ori?ces. 

[0029] The length of said device is advantageously such 
that When it is positioned in the trachea of said patient, said 
tubular sheath protrudes from the patient’s mouth, and that 
part of said sheath external to said patient is also provided 
With ori?ces. 

[0030] Thus, a dangerous overpressure cannot occur in the 
trachea of the patient since the respiratory assistance gas is 
able to escape via the ori?ces of the sheath external to the 
patient. 

[0031] In a second embodiment of said device according 
to the present invention, the tubular sheath is open at its 
distal end, and said clearance, betWeen the central core and 
the sheath, is connected to a source of pressuriZed ?uid, for 
example a source of Water. It is thus possible to humidify the 
trachea and prevent the latter from drying under the action 
of the respiratory assistance gas. Of course, any other ?uid 
(medication for example) could be conveyed in this Way via 
said clearance. Moreover, it is possible to provide auxiliary 
?uid conduits betWeen said sheath and said core, and also, 
if appropriate, Within the Wall thickness of these. 

[0032] Moreover, to avoid the core and the sheath being 
crushed at the sites of the bends of the device (and thus an 
interruption in respiratory assistance), and in order to centre 
said device in relation to the trachea Walls, it is advantageous 
that said device, irrespective of its embodiment, includes an 
outer helical spring surrounding said tubular sheath. Such a 
spring can be made of a material With shape memory 
(Nitinol, for example) and can assume its helical shape only 
When it is subjected to the temperature conditions prevailing 
in the trachea. 

[0033] According to a third embodiment of said device 
according to the present invention, said central tubular core 
and said tubular sheath have a helical shape. 

[0034] In yet another embodiment, the device according to 
the invention includes an elongate body, made of synthetic 
material for example, provided With a plurality of longitu 
dinal channels, one of Which can be connected to an auxil 
iary supply conduit for respiratory gas, at its proximal end. 
In another of said longitudinal channels it is possible to 
introduce a deformable Wire in order to impart its shape, for 
example its helical shape, to said device. 

[0035] The ?gures in the attached draWing Will shoW 
clearly hoW the invention can be realiZed. In these ?gures, 
identical references designate similar elements. 

[0036] FIG. 1 is a diagrammatic vieW illustrating a patient 
under assisted respiration. 

[0037] FIGS. 2a to 2i illustrate the procedure for changing 
respiratory assistance probes using the device according to 
the present invention. 

[0038] FIG. 3 illustrates, in axial longitudinal section, a 
?rst embodiment of the device according to the present 
invention. 

[0039] 
FIG. 3. 

FIG. 4 is a cross-section along the line IV-IV in 
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[0040] FIG. 5 illustrates a variant of the device according 
to the ?rst embodiment of the present invention, likeWise in 
cross-section similar to FIG. 4. 

[0041] FIGS. 6 and 7 illustrate, in diagrammatic longi 
tudinal vieWs, tWo other embodiments of the device accord 
ing to the present invention. 

[0042] FIGS. 8 and 9 shoW tWo variants of the embodi 
ment in FIG. 7. 

[0043] FIG. 10 illustrates, in cross-section, yet another 
embodiment of the device according to the present inven 
tion. 

[0044] FIG. 1 shoWs a patient 1 in Whose trachea 2 there 
has been placed a ?rst tubular respiratory probe 3, of Which 
the proximal end 4 protrudes from said patient’s mouth. In 
FIG. 1, the probe is represented in an extremely diagram 
matic Way, in the form of a simple tube, and the means (such 
as a balloon) for keeping the probe 3 in place in the trachea 
2 have not been represented. 

[0045] The proximal end 4 of the probe 3 is connected via 
a supply conduit SA to an arti?cial respirator 6A. Thus, the 
arti?cial respirator 6A can convey respiratory gas cycles to 
the lungs of the patient 1 (see arroWs 7) at an appropriate 
pressure. 

[0046] As can be seen from FIGS. 1 to 2i, the arti?cial 
respirator 6A is connected to an auxiliary respiratory gas 
source 6B in order to form a dual source of gas 6. By Way 
of an auxiliary supply conduit 5B, the auxiliary source 6B 
delivers respiratory gas at a pressure greater than that 
delivered by the main conduit 5A. 

[0047] When the probe is to be replaced, one starts by 
disconnecting the main supply conduit 5A from said ?rst 
respiratory probe 3, and one introduces into the latter a 
?exible and elongate tubular device 8, according to the 
present invention and having at least one ori?ce at its distal 
end 9 and at least one ori?ce at its proximal end 10 (FIG. 
2a). The auxiliary conduit 5B is then connected to the ori?ce 
at the proximal end of said tubular device 8 in such a Way 
that the interruption in the respiratory assistance of the 
patient is short and just suf?cient to introduce the ?exible 
tubular element into the probe 3 (see FIG. 2b). By virtue of 
the fact that the pressure of the source 6B is greater than that 
of the respirator 6A, the respiratory assistance is satisfactory 
despite the smaller diameter of the tubular device 8. 

[0048] Then (see FIG. 2c), the ?rst probe 3 is WithdraWn 
from the trachea 2 of the patient by sliding it along said 
tubular device 8 and said auxiliary supply conduit 5B. 

[0049] It is then possible (see FIG. 2a) to disconnect the 
auxiliary conduit 5B from the proximal end 10 of the ?exible 
tubular device 8 and to remove said probe 3. The latter can 
be replaced With a second probe 11 (FIG. 26) passed onto 
said auxiliary conduit 5B. The proximal end 10 of the 
?exible tubular device 8 is then reconnected to the auxiliary 
conduit 5B, and the neW respiratory probe 11 is slid into the 
trachea 2 of the patient 1, using said ?exible tubular device 
8 as a positioning guide (FIG. 2]‘). 

[0050] Here, once again, it Will be noted that the interrup 
tion in respiratory assistance is very short, just suf?cient to 
replace the ?rst probe 3 With the second probe 11 on the 
auxiliary supply conduit 5B. 
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[0051] Finally (see FIG. 2g), the second respiratory probe 
11 is pushed onto the guide 8 until it takes up the position 
of the ?rst probe 2. 

[0052] If appropriate, the ?exible tubular device 8 is then 
disconnected from the auxiliary conduit 5B (FIG. 2h), said 
?exible tubular device 8 is WithdraWn, and the main supply 
conduit 5A is connected to the proximal end 12 of said 
second probe 11 (FIG. 2i). 

[0053] In FIGS. 3 and 4, a ?rst embodiment of the ?exible 
and elongate tubular device 8 has been shoWn. As can be 
seen, this includes a central tubular core 14 comprising a 
proximal ori?ce 10, intended to be connected to the auxiliary 
conduit 5B for supplying respiratory gas, and a distal ori?ce 
15, intended to dispense the respiratory assistance gas con 
veyed through the auxiliary supply conduit 5B. 

[0054] The central core 14 is surrounded by a tubular core 
16 provided With ori?ces 17 in its side Wall. Formed 
betWeen the central core 14 and the tubular sheath 16 there 
is a space 18 of annular cross-section. 

[0055] At its distal end, the tubular sheath 16 is closed off 
by a Wall 19, itself provided With ori?ces 17. 

[0056] As can be seen, the distal end 15 of the central 
tubular core 14 is set back relative to the end Wall 19 of the 
tubular sheath 16, so that a chamber 20 is formed betWeen 
the distal ori?ce 15 and the Wall 19. 

[0057] Furthermore, the length of the device 8 is such that 
the ori?ces 17 Which are situated at the proximal end of the 
sheath 16 are situated outside the patient’s mouth When the 
tubular element 8 is in place in the probes 3 and 11. 

[0058] Thus, the gas conveyed via the conduit 5 is deliv 
ered through the tubular core 14 into the chamber 20, and 
then from the latter into the annular space 18, and through 
the ori?ces 17 toWards the patient’s lungs. 

[0059] Of course, although a particularly simple embodi 
ment has been shoWn in FIGS. 3 and 4, it is possible to 
complete the tubular device 8 by adding internal channels 
for the injection of medication, measuring pressure, etc. 

[0060] FIG. 5 shoWs an alternative embodiment in Which 
the sheath 16 includes tWo Walls 16a and 16b Which are 
made integral With one another only in proximity to the 
holes 17, in order to form betWeen them a channel 21 Which 
is intended either to introduce a medicament or to measure 
pressure, or else for any other use. 

[0061] The ?exible tubular device 8 is preferably made of 
a synthetic material. 

[0062] In the second embodiment of the ?exible and 
elongate tubular device 8, shoWn in FIG. 6, the sheathing 16 
is open at its distal end via an ori?ce 22, and its side Wall 
does not include any ori?ce 17. 

[0063] At its proximal end, the space 18 of annular cross 
section is connected to a source of pressuriZed ?uid 23, for 
example Water, by Way of a connector 24. 

[0064] Thus, a cloud of atomiZed Water 25, driven by the 
stream of respiratory assistance gas passing through the core 
14, appears at the outlet of the device 8. 

[0065] Moreover, in order to avoid crushing of the core 14 
and of the sheathing 16 at the bends made by the device 8, 
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the latter includes a helical spring 26, integral With at least 
the proximal end of the sheathing 16 and surrounding the 
latter. The diameter of the Wire of the helix 26 is, for 
example, of the order of 300 to 600 microns. The helical 
spring 26 is made, for example, of a material With shape 
memory, such as that knoWn by the trade name NITINOL. 

[0066] According to the third embodiment illustrated in 
FIG. 7, the core 14 and the sheathing 16 each form a helix, 
the helix of the core 14 being lodged in the helix of the 
sheathing 16. In this Way, the protection against crushing is 
thus achieved Without having to provide a special helical 
spring 26. It Will be noted, as is shoWn in FIG. 8, that the 
distal end of the device 8 can have any desired orientation. 
In this FIG. 8, said distal end is curved back toWards the 
proximal end. 

[0067] Furthermore, in the alternative embodiment in 
FIG. 9, the ori?ce 22 at the distal end of the sheathing 16 is 
closed by a Wall 27, While the Wall of said sheathing 16 
includes ori?ces 17 distributed along its length and, for 
example, directed toWards the axis of the helices 14 and 16. 
The injection of respiration gas is thus distributed along the 
device 8. 

[0068] FIG. 10 illustrates, in cross-section, another illus 
trative embodiment of the elongate body 28 of the device 8. 
This body 28 includes a plurality of longitudinal channels 29 
to 33, of Which tWo can act as the core 14 and the annular 
space 18 Which have been described above. Other longitu 
dinal channels can be used for injecting medicaments, 
measuring pressure, etc. A last longitudinal channel 33 has 
a deformable Wire 34, for example of metal, passing through 
it and making it possible to shape said body 28 (for example 
into a helix). 

1. Device (8) for replacing a ?rst respiratory probe (3) , 
already in place in the trachea (2) of a patient (1), With a 
second respiratory probe (11) external to said patient, said 
?rst probe (3) being supplied With respiratory assistance gas 
via at least one main supply conduit (5A), characteriZed: 

in that it is tubular, ?exible and elongate and has at least 
one distal ori?ce (15) and at least one proximal ori?ce 

(10); 
in that it can be introduced into said ?rst and second 

respiratory probes (3 and 11) Which are able to slide on 
said device (8); and 

in that it can be connected via its proximal ori?ce (10) to 
an auxiliary conduit (5B) for supplying respiratory gas 
at a higher pressure than that of the main supply conduit 

(5A). 
2. Device according to claim 1, characteriZed in that said 

respiratory probes (3 and 11) can slide on said auxiliary 
supply conduit (5B). 

3. Device according to either of claims 1 and 2, charac 
teriZed in that it includes: 

a central tubular core (14) having a proximal ori?ce (10) 
Which can be connected to said auxiliary supply con 
duit (5B) and a distal ori?ce (15) for dispensing said 
respiratory gas; and 

a tubular sheath (16) surrounding said tubular core (14) 
With clearance (18) and made integral With said tubular 
core (14). 
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4. Device according to claim 3, characterized in that, at its 
distal end, said sheath (16) projects from the distal end (15) 
of said tubular core (14). 

5. Device according to either of claims 3 and 4, charac 
teriZed in that said tubular sheath (16) is provided With 
ori?ces (17) in its side Wall and is closed, at its distal end, 
by a closure Wall (19 or 27). 

6. Device according to claim 5, characteriZed in that said 
closure Wall (19) is provided With one or more ori?ces (17). 

7. Device according to either of claims 5 and 6, charac 
teriZed in that its length is such that When it is in place in the 
trachea of said patient (1), said tubular sheath (16) protrudes 
from the patient’s mouth, and in that that part of said sheath 
(16) external to said patient is also provided With ori?ces 
(17). 

8. Device according to either of claims 3 and 4, charac 
teriZed in that said tubular sheath (16) is open at its distal 
end, and in that said clearance (18) is connected to a source 
of a ?uid (23). 

9. Device according to any one of claims 3 to 8, charac 
teriZed in that it includes a helical spring (26) surrounding 
said tubular sheath (16). 

10. Device according to claim 9, characteriZed in that said 
spring is made of a material With shape memory and 
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assumes its helical shape When it is subjected to the tem 
perature conditions prevailing in the trachea. 

11. Device according to claim 8, characteriZed in that said 
central tubular core (14) and said tubular sheath (16) have a 
helical shape. 

12. Device according to any one of claims 1 through 11, 
characteriZed in that its distal end is curved back. 

13. Device according to either of claims 1 and 2, char 
acteriZed in that it includes an elongate body (28) provided 
With a plurality of longitudinal channels (29 to 33), one of 
Which can be connected to an auXiliary supply conduit (5B) 
for respiratory gas. 

14. Device according to claim 13, characteriZed in that 
one of said longitudinal channels is connected to a source of 

?uid (23). 
15. Device according to either of claims 13 and 14, 

characteriZed in that a deformable Wire (34) is introduced 
into one of said longitudinal channels in order to impart its 
shape to said device. 


