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(54) Protecting means in particular for non-invasive procedures

(57) A protecting means for non-invasive proce-
dures, for example endoluminal or laparoscopic proce-
dures, comprises a sheath (10) extending from a distal
end (10a) to a proximal end, in which the sheath com-
prises at least one inflatable channel (12) having an open-
ing and being suitable for receiving a fluid injected
through said opening whereby said fluid injected into the
inflatable channel through said opening inflates at least
one portion of the sheath. The inflatable channel (12)

comprises a plurality of longitudinal inflatable segments
(14) and a plurality of annular inflatable segments (16)
connected to the longitudinal inflatable segments in
shape of a frame or net of the sheath (10). The protecting
means further comprises an outer sleeve (20) and an
inner sleeve (22) forming a gap (24) that comprises the
plurality of longitudinal inflatable segments (14) and the
plurality of annular inflatable segments (16) connected
to the longitudinal inflatable segments. The sleeves are
made by a transparent material.
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Description

[0001] FIELD OF THE INVENTION
[0002] The subject of the present invention is a pro-
tecting means suitable for being used during non-inva-
sive procedures, for example in endoluminal or laparo-
scopic procedures. Moreover the present invention re-
lates to a method for protecting tissues during non-inva-
sive procedures, for example endoluminal or laparoscop-
ic procedures. According to one specific example the
present method may be applied for protecting a hollow
body organ during endoluminal procedures.
[0003] BACKGROUND OF THE INVENTION
[0004] The advantages of endoluminal procedures in
respect of traditional surgery are well known; they allow
a less invasive approach with therefore a lower level of
risk and a quicker and safer convalescence.
[0005] However always new needs arise while improv-
ing these advantageous procedures. In particular the de-
velopment of always new therapeutic devices that allow
treatment of different pathologies stresses new draw-
backs.
[0006] Indeed whenever an endoluminal procedure is
performed, the risk of perforation of the hollow organ is
always a possibility. Perforation may occur during device
introduction through the natural orifice, device navigation
and during the therapeutic procedure itself. When a per-
foration occurs, the patient is immediately sent to surgery
to obviate.
[0007] Currently there is no device available in the mar-
ket to protect hollow organs while an endoscopic thera-
peutic instrument is introduced.
[0008] US 6,974,441 shows an inflatable intraluminal
molding device for positioning, isolating and/or identify-
ing relevant segments of a hollow viscous in which a
sleeve comprises a plurality of independent balloon sec-
tions. Each balloon section is inflated by an individual air
line. This structure has its better performance for isolating
segments of a hollow viscous inflating selectively one or
more balloon sections. However it has not been explicitly
designed for protecting the tissues of the viscous and for
forming a flexible structure suitable for absorbing the forc-
es exerted by instruments introduced in the sheath.
[0009] The problem upon which the present invention
is based is that of proposing a protecting means suitable
for being used during non-invasive procedures, for ex-
ample in endoluminal or laparoscopic procedures, which
has structural and functional characteristics such as to
satisfy the above-mentioned requirements and, at the
same time, to overcome the disadvantages mentioned
with reference to the prior art.
[0010] SUMMARY OF THE INVENTION
[0011] This problem is solved by a protecting means
according to Claim 1. In particular this problem is solved
by a protecting means comprising a sheath extending
from a distal end to a proximal end, in which the sheath
comprises at least one inflatable channel having an open-
ing and being suitable for receiving a fluid (liquid or gas)

injected through said opening whereby said fluid injected
into the inflatable channel through said opening inflates
at least one portion of the sheath. The inflatable channel
comprises at least two annular inflatable segments along
the length of the sheath and at least one longitudinal in-
flatable segment connecting said two annular inflatable
segments. These advantageous features allow to intro-
duce the protecting means in a deflated state in order to
minimize transversal dimension and then to inflate it in-
jecting a fluid in the at least one inflatable channel in order
to protect the body tissues.
[0012] Moreover the present problem is solved by a
method for protecting tissues during non-invasive proce-
dures according to claim 17. In particular it is solved by
a method comprising the steps of:

providing a sheath extending from a distal end to a
proximal end, the sheath comprising at least one in-
flatable channel having an opening and being suit-
able for receiving a fluid injected through said open-
ing, in which said inflatable channel comprises at
least two annular inflatable segments along the
length of the sheath and at least one longitudinal
inflatable segment connecting said two annular in-
flatable segments,

[0013] introducing the sheath in a deflated state up to
the desired location in the body,
[0014] injecting the fluid in the inflatable channel in or-
der to inflate the sheath,
[0015] introducing at least an instrument through the
inflated sheath.
[0016] BRIEF DESCRIPTION OF THE DRAWINGS
[0017] Further characteristics and the advantages of
the protecting means and the method according to the
invention will become clear from the following description
of a preferred embodiment thereof, provided by way of
nonlimiting example with reference to the appended
drawings, in which:
[0018] FIG. 1 shows a side view of the protecting
means according to the present invention, in a inflated
state;
[0019] FIG. 2 shows a perspective view of an enlarged
detail of fig. 1;
[0020] FIG. 3 shows a perspective view of a step of
the method according to the present invention in which
the protecting means is shown in a deflated state and
over an endoscope within a hollow body organ;
[0021] FIG. 4 shows a perspective view of an enlarged
detail of fig. 3 in which the protecting means has been
inflated;
[0022] FIG: 5 shows a perspective view of an enlarged
detail of the protecting means.
[0023] DETAILED DESCRIPTION OF THE INVEN-
TION
[0024] With reference to the drawings, a protecting
means suitable for being used during non-invasive pro-
cedures, for example in endoluminal or laparoscopic pro-
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cedures, has been shown. With reference to figures 3
and 4, an endoluminal procedure within a hollow body
organ 1 has been shown.
[0025] The protecting means comprises a sheath 10
extending from a distal end 10a to a proximal end 10b
(FIG. 5). Advantageously the sheath comprises at least
one inflatable channel 12 having an opening 15 and being
suitable for receiving a fluid (liquid or gas) injected
through said opening whereby said fluid injected into the
inflatable channel through said opening inflates at least
one portion of the sheath.
[0026] More particularly, said inflatable channel may
comprise at least one longitudinal inflatable segment 14
and/or at least one annular inflatable segment 16. In this
last case, said at least one annular inflatable segment is
located at the distal end of the sheath.
For example, said inflatable channel 12 may comprise
at least one longitudinal inflatable segment 14 and at
least one annular inflatable segment 16 connected to the
at least one longitudinal inflatable segment for example
by means of a cross 18. In case of at least one annular
inflatable segment, this latter is located at the distal end
of the sheath. Preferably said inflatable channel 12 com-
prises at least two annular inflatable segments 16 along
the length of the sheath 10 and at least one longitudinal
inflatable segment 14 connecting said two annular inflat-
able segments 16.
[0027] More preferably, as shown in figures, said in-
flatable channel 12 comprises a plurality of longitudinal
inflatable segments 14 and a plurality of annular inflatable
segments 16 connected to the longitudinal inflatable seg-
ments. The plurality of longitudinal inflatable segments
14 and the plurality of annular inflatable segments 16 are
preferably disposed in shape of a frame, each annular
inflatable segment 16 crossing one or more longitudinal
inflatable segments 14.
[0028] In other words the plurality of longitudinal inflat-
able segments 14 and the plurality of annular inflatable
segments 16 are a frame or net of the sheath.
[0029] In particular one annular inflatable segment of
said plurality of annular inflatable segments is located at
the distal end 10a of the sheath.
[0030] Figures 1 and 2 show the detailed structure of
this latter embodiment of the sheath 10 and in particular
of the longitudinal and annular inflatable segments 14,
16 that, in case of endoluminal procedure in an hollow
organ 1, keep the hollow organ expanded and prevent
kinking of the sheath itself.
[0031] Advantageously the inflatable segments 14, 16
of the sheath form a flexible structure suitable for absorb-
ing the forces exerted by instruments introduced in the
sheath.
[0032] According to a possible embodiment of the in-
vention, the protecting means may further comprise an
outer sleeve 20 that comprises the at least one inflatable
channel 12. In this case the outer sleeve is preferably
made by a transparent material.
[0033] According to a possible embodiment of the in-

vention, the protecting means may further comprise an
inner sleeve 22 that comprises the at least one inflatable
channel 12. In this case the inner sleeve is preferably
made by a transparent material.
[0034] In a preferred embodiment, shown in the an-
nexed drawings, the protecting means further comprises
an outer sleeve 20 and an inner sleeve 22 forming a gap
24 that comprise the plurality of longitudinal inflatable
segments 14 and the plurality of annular inflatable seg-
ments 16 connected to the longitudinal inflatable seg-
ments.
[0035] According to a possible embodiment of the in-
vention, the protecting means further comprises injecting
means suitable for being connected to the inflatable
channel through said opening. In particular said injecting
means comprises means for injecting a saline solution
or other bio-compatible fluid (gas or liquid). Fig. 5 shows
an enlarged detail of the proximal end 10b in which a
tube 25 is connected to the at least one inflatable channel.
The tube 25 ends with the opening 15. An injecting
means, for example a syringe, is connected to the tube
25 through said opening 15 in order to inject the fluid in
the inflatable channel.
[0036] According to a possible embodiment of the in-
vention, the protecting means further comprises a de-
ploying device 26 suitable for retaining and inserting said
sheath in a deflated state up the desired location of the
body. In particular the deploying device comprises an
elongate body and the sheath is suitable for being placed
and fit over said elongate body in the deflated state (fig.
3). In this case the elongate body is transversally (radi-
ally) smaller than the sheath in an inflated state, whereby
the elongate body runs within the sheath in the inflated
state.
[0037] More particularly, as shown in the figures 3 and
4, the deploying device comprises an endoscope and the
sheath is suitable for being placed and fit over said en-
doscope in the deflated state. In this case the endoscope
is transversally (radially) smaller than the sheath in an
inflated state, whereby the endoscope runs within the
sheath in the inflated state.
[0038] Therefore, once at the desired location the in-
flated sheath separates from the elongate body (scope)
and deploys in site, particularly in the hollow organ 1 in
case of endoluminal procedures.
[0039] The present invention relates also to a method
for protecting tissues during non-invasive procedures, for
example endoluminal or laparoscopic procedures com-
prising the steps of:
[0040] providing a sheath 10 extending from a distal
end 10a to a proximal end 10b, the sheath comprising at
least one inflatable channel 12 having an opening 15 and
being suitable for receiving a fluid (liquid or gas) injected
through said opening,
[0041] introducing the sheath 10 in a deflated state up
to the desired location of the body,
[0042] injecting the fluid in the inflatable channel 12 in
order to inflate the sheath,
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[0043] introducing at least an instrument through the
inflated sheath.
[0044] More particularly said sheath is placed over an
elongate body 24 before introducing it up to the desired
location of the body. In this case the elongate body 24
runs within the sheath 10 in the inflated state as it is trans-
versally smaller than an inner transversal dimension of
the sheath in an inflated state.
[0045] According to a preferred embodiment, during
endoluminal procedures in a hollow body organ 1, said
sheath 10 is placed over an endoscope before introduc-
ing it up to the desired location of the hollow body organ.
In this case the endoscope runs within the sheath in the
inflated state it is transversally smaller than an inner
transversal dimension of the sheath in an inflated state.
[0046] According to a possible embodiment of the
present invention, said sheath is inflated via saline solu-
tion or other biocompatible fluid.
[0047] In case of an endoluminal procedure within a
hollow body organ, the sheath 10 is introduced transanal-
ly or transorally up to desired location of the hollow body
organ.
[0048] Finally said sheath 10 is deflated before remov-
ing from the body.
[0049] Summarising, the preferred way to deploy the
sheath 10 in an endoluminal procedure would be through
an endoscope and the step could be the followings:
[0050] placing the sheath over the endoscope in the
deflated state,
[0051] introducing the endoscope and the sheath
transanally or transorally up to desired site,
[0052] inflating the sheath, preferably via saline solu-
tion,
[0053] introducing endoscopic instruments to allow
therapeutic procedure,
[0054] deflating and removing the sheath.
[0055] The present method is particularly suitable for
being performed in the colon pathway. As a preferred
solution, figures 3 and 4 show the sheath carried by a
colonscope through the colon pathway.
[0056] The present invention allows to protect tissues
during endoluminal procedures. In particular the present
invention allows to protect the inner walls of a hollow
body organ in case of endoluminal procedures, such as
introduction of an endoluminal stapler to treat suspicious
lesion of the colon pathway. The protection is assured
prior to introduction of therapeutic endoscopic instrument
(i.e. staplers, anastomotic rings, suturing devices).
[0057] More particularly the flexible embodiment of the
sheath allows to absorb the forces induced by instru-
ments (in particular endoscopic instruments) which
would otherwise be exerted on the hollow organ.
[0058] Moreover the protection is obtained by means
of a simple structure such as an inflatable protective
sheath to be deployed inside the body (in particular inside
the hollow body organ).
[0059] The advantageous choice of an inflatable
sheath allows to insert the sheath in a deflated state up

the desired location of the body and then to inflate the
sheath to the desired shape in a simple and quick way,
for example by means of saline solution. In this way it is
possible to minimize the increase of diameter during in-
sertion of endoscope and sheath.
[0060] Moreover in particular in case of endoluminal
procedure, besides providing protection of the hollow
body organ, the membrane expands the lumen diameter
in order to create more space for passage of endoscopic
instruments. This is particularly important in the colon;
where the sigmoid bend, the splenic and hepatic flexures
can have tight bending radiuses and can compromise
passage of endoluminal devices. In this particular case,
it is preferable that the sheath expands to an inner diam-
eter of approx 5 cm adhering to the colonic wall. In this
way the sheath can act as a protective cushion for en-
doscopic instruments that need to reach the desired site.
[0061] The structure is completed by the inner and out-
er sleeves which are preferably made by a transparent
material in order to allow to visualize the site, in particular
the wall of the hollow organ with the endoscope if re-
quired.
[0062] Naturally variants and/or additions may be pro-
vided for the embodiment described and illustrated
above.
[0063] In order to satisfy contingent and specific re-
quirements, an expert in the art may apply to the above-
described preferred embodiment of the protecting means
many modifications, adaptations and replacements of el-
ements with other functionally equivalent elements with-
out, however, departing from the scope of the following
claims.

Claims

1. Protecting means in particular for non-invasive pro-
cedures comprising a sheath (10) extending from a
distal end (10a) to a proximal end (10b), in which the
sheath comprises at least one inflatable channel (12)
having an opening (15) and being suitable for receiv-
ing a fluid injected through said opening whereby
said fluid injected into the inflatable channel through
said opening inflates at least one portion of the
sheath,
in which said inflatable channel comprises at least
two annular inflatable segments (16) along the length
of the sheath (10) and at least one longitudinal in-
flatable segment (14) connecting said two annular
inflatable segments (16).

2. Protecting means according to claim 1, in which one
of said at least two annular inflatable segments (16)
is located at the distal end (10a) of the sheath (10).

3. Protecting means according to one of preceding
claims, in which said inflatable channel (12) compris-
es a plurality of longitudinal inflatable segments (14)
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and a plurality of annular inflatable segments (16)
connected to the longitudinal inflatable segments in
shape of a frame or net of the sheath (10).

4. Protecting means according to claim 3, in which one
annular inflatable segment of said plurality of annular
inflatable segments (16) is located at the distal end
(10a) of the sheath (10).

5. Protecting means according to one of preceding
claims, further comprising an outer sleeve (20) that
comprises the at least one inflatable channel (12).

6. Protecting means according to claim 5, in which the
outer sleeve (20) is made by a transparent material.

7. Protecting means according to one of preceding
claims, further comprising an inner sleeve (22) that
comprises the at least one inflatable channel (12).

8. Protecting means according to claim 7, in which the
inner sleeve (22) is made by a transparent material.

9. Protecting means according to one of preceding
claims, further comprising an outer sleeve (20) and
an inner sleeve (22) forming a gap (24) that comprise
the at least one inflatable channel (12).

10. Protecting means according to claim 9, in which said
inflatable channel (12) comprises a plurality of lon-
gitudinal inflatable segments (14) and a plurality of
annular inflatable segments (16) connected to the
longitudinal inflatable segments (14) in form of a
frame or net of the sheath (10) within the gap (24)
between the outer and inner sleeve (20, 22).

11. Protecting means according to one of preceding
claims, further comprising injecting means suitable
for being connected to the inflatable channel through
said opening (15).

12. Protecting means according to claim 11, in which
said injecting means comprising means for injecting
a saline solution or other bio-compatible fluid.

13. Protecting means according to one of preceding
claims, further comprising a deploying device (26)
suitable for retaining and inserting said sheath (10)
in a deflated state up the desired location of the body.

14. Protecting means according to claim 13, in which the
deploying device (26) comprises an elongate body
and the sheath (10) is suitable for being placed and
fit over said elongate body in the deflated state.

15. Protecting means according to claim 14, in which the
elongate body is transversally smaller than the
sheath (10) in an inflated state, whereby the elongate

body runs within the sheath in the inflated state.

16. Protecting means according to claim 14 or 15, in
which the elongate body is an endoscope.

17. Method for protecting tissues during non-invasive
procedures comprising the steps of:

providing a sheath (10) extending from a distal
end (10a) to a proximal end (10b), the sheath
(10) comprising at least one inflatable channel
(12) having an opening (15) and being suitable
for receiving a fluid injected through said open-
ing, in which said inflatable channel comprises
at least two annular inflatable segments (16)
along the length of the sheath (10) and at least
one longitudinal inflatable segment (14) con-
necting said two annular inflatable segments
(16),
introducing the sheath (10) in a deflated state
up to the desired location in the body,
injecting the fluid in the inflatable channel (12)
in order to inflate the sheath (10),
introducing at least an instrument through the
inflated sheath.

18. Method for protecting tissues during non-invasive
procedures according to claim 17, in which said
sheath (10) is placed over an elongate body before
introducing it up to the desired location of the body.

19. Method for protecting tissues during non-invasive
procedures according to claim 18, in which the elon-
gate body runs within the sheath (10) in the inflated
state as the elongate body is transversally smaller
than an inner transversal dimension of the sheath
(10) in an inflated state.

20. Method for protecting tissues during non-invasive
procedures according to claim 17, in which said
sheath (10) is placed over an endoscope before in-
troducing it up to the desired location of the body.

21. Method for protecting tissues during non-invasive
procedures according to claim 20, in which the en-
doscope runs within the sheath (10) in the inflated
state as the endoscope is transversally smaller than
an inner transversal dimension of the sheath in an
inflated state.

22. Method for protecting tissues during endoluminal or
laparoscopic procedures according to claim 17, in
which said sheath (10) is inflated via saline solution
or other bio-compatible fluid.

23. Method for protecting tissues during non-invasive
procedures according to claim 17, in which the
sheath (10) is introduced transanally or transorally
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up to desired location of a hollow body organ (1).

24. Method for protecting tissues during non-invasive
procedures according to claim 17, in which said
sheath (10) is deflated before removing from the
body.
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包括外套管（20）和形成间隙（24）的内套管（22），该间隙包括多个
纵向可充气段（14）和连接到纵向可充气段的多个环形可充气段（16）
段。袖子由透明材料制成。
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