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(54) BALLOON CATHETER RETRACTOR

(57) A balloon catheter retractor (1), comprising a
balloon catheter (13) and a balloon (12) fixed on the bal-
loon catheter (13), wherein when the balloon (12) is in-
flated with a fluid, the balloon (12) bends and drives the
balloon catheter (13) to bend correspondingly. By apply-

ing a radial limit to the balloon (12), the balloon (12) does
not expand in a diametrical direction when expanding to
a certain diameter. The balloon catheter retractor (1) can
enhance the bending capacity and the characteristic of
maintaining the bending performance.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of med-
ical devices, in particular a balloon catheter traction de-
vice.

BACKGROUND

[0002] In the prior art, the scheme for retracting the
esophagus by using the balloon has the following two
solutions:
[0003] The balloon is manufactured to create a C-
shaped structure for dilation by using a non-compliant
material. Before use, the residual air is removed from the
balloon by suction, and a rigid guidewire is inserted
through the balloon’s axis to straighten it from its col-
lapsed C-shape to a straight line. During the procedure,
the balloon is inserted into the esophageal. After with-
drawing the rigid guidewire and introducing liquid while
maintaining a certain pressure (greater than 4 atmos-
pheres), the balloon regains its preformed C-shaped
structure, providing support for traction. However, due to
the use of non-compliant balloons, the initial diameter of
the balloon is relatively large, usually exceeding 8 mil-
limeters. Additionally, embedding a rigid guidewire is
necessary to facilitate its passage through the lumen.
Consequently, this approach is only feasible through the
oral cavity and cannot be used to access the esophageal
lumen through the nasal passage. Furthermore, since it
must be introduced through the oral cavity, it significantly
impacts patient comfort and can only be employed on
patients under general anesthesia (unconscious), mak-
ing it unsuitable for awake patients.
[0004] Another type of traction device involves the use
of semi-compliant balloons, characterized by an eccen-
tric axis and localized reinforcement along the balloon’s
axis. As the balloon inflates, the expansion on either side
of the balloon’s axis is uneven, causing the balloon to
bend. Ultimately, as the balloon continues to inflate, it
forms a C-shaped structure to achieve the goal of devi-
ating the esophagus. However, in this approach, as the
balloon inflates, its material becomes thinner, causing
the traction force of the balloon to first increase and then
decrease. Additionally, the radial expansion of the bal-
loon hinders its axial expansion, resulting in a reduced
difference in expansion rates along the bending direction.
This weakens the bending effect. Consequently, in this
scenario, the traction force of the balloon decreases over
time. During actual usage, the bending force cannot be
maintained, thus failing to meet clinical requirements.

SUMMARY

[0005] This application addresses the issues of signif-
icant patient discomfort and unsustainable bending force
caused by existing balloon catheter retractor or traction

devices. A balloon catheter traction device is provided
that enhances its bending capability and improves its
ability to maintain its bending performance.
[0006] In order to achieve this objective, the present
invention provides a balloon catheter traction device
comprising a balloon catheter and a balloon fixed onto
the balloon catheter. When fluid is inflated into the bal-
loon, it bends and subsequently causes the balloon cath-
eter to bend accordingly. When a radial restraint or radial
limiting feature is applied to the balloon, it prevents further
expansion in the radial direction once the balloon reaches
a certain diameter.
[0007] In this context, the balloon is manufactured with
semi-compliant characteristics, resulting in an eccentri-
cally positioned balloon concerning or with respect to the
axis. The balloon features a fixed-length restraint on the
inner side in the axial intended bending direction, without
any restriction on the outer side in the axial intended
bending direction. The fixed-length restraint on the inner
side of the balloon’s axial intended bending direction
could be reinforced ribs positioned on the inner side of
the balloon’s axial bending direction. The fixed-length re-
straint on the inner side of the balloon’s axial intended
bending direction could be lines fixed at both ends of the
balloon. The radial restraint of the balloon could be
achieved by using a mesh or sleeve with a fixed or limited
diameter, or even by utilizing another balloon with a fixed
diameter. The radial restraint of the balloon could also
be achieved by modifying specific regions of the balloon
to increase the modulus and stiffness of those regions.
[0008] An optimal approach for radial restraint or lim-
iting of the balloon is a woven mesh around the outer
circumference of the balloon. This woven mesh exhibits
different stretching properties in the radial and axial di-
rections. The longitudinal threads of the mesh possess
a strong elastic modulus that resists radial expansion and
maintains a fixed diameter. Meanwhile, the latitudinal
threads of the woven mesh offer elasticity, enabling the
mesh to have stretching characteristics in the axial direc-
tion. The weaving method or pattern of the mesh involves
denser longitudinal threads and sparser latitudinal
threads. The two ends of the woven mesh are fixed to
the two ends of the balloon. The mesh is initially in a
folded and rolled configuration along with the balloon.
During use, as the balloon on the balloon catheter inflates
and bends, the woven mesh follows the bending. Once
the diameter of the balloon reaches the preset diameter
of the woven mesh, even if the balloon is further inflated,
its diameter no longer changes. The latitudinal threads
of the woven mesh consist of multiple segments of short
threads, resulting in a structure of segmented woven
mesh. The segmented woven mesh features several
complete latitudinal threads on the inner side of the bal-
loon’s axial intended bending direction, acting as fixed-
length restraints. The woven mesh has one or a few near-
by latitudinal threads replaced with longitudinal threads
of the same material on the inner side of the balloon’s
anticipated axial bending direction. The material used for
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the balloon is an anisotropic material, with a lower elastic
modulus in the axial direction and a higher elastic mod-
ulus in the radial direction. After the formation of the bal-
loon, a series of radial reinforcement ribs or a reinforce-
ment mesh is applied externally. A polymer membrane
is applied externally to the radial reinforcement ribs or
reinforcement mesh to secure them in place or for fixing
them with respect to the balloon.
[0009] Furthermore, the radial restraint of the balloon
involves embedding a woven mesh within the balloon.
Both the inner and outer sides of the balloon are made
of thermoplastic elastomeric material, encapsulating the
woven mesh.
[0010] Additionally, the radial restraint of the balloon
involves the external sheathing of the balloon with a
memory metal mesh possessing a memory of a contract-
ed or predetermined shape. The diameter of the memory
metal mesh contracts back to its original state or shape.
In the axial intended bending direction of the balloon, the
memory metal mesh maintains at least one fixed-length
memory metal wire on the inner side.
[0011] The advantageous effect of this device is the
addition of a radial restraint to the balloon while allowing
unrestricted axial expansion. This ensures that the bal-
loon no longer expands in the radial direction once it
reaches a predetermined diameter. As a result, the bal-
loon’s expansion tendency is concentrated more in the
axial direction, effectively increasing the balloon’s bend-
ing curvature and stiffness. The significance of this lies
in significantly enhancing the balloon’s bending capabil-
ity, and over time, the bending force of the balloon does
not diminish, ensuring the effectiveness of esophageal
traction with the balloon.
[0012] To make the aforementioned objectives, fea-
tures, and advantages more clearly understandable, the
following text provides a detailed explanation of a pre-
ferred embodiment, accompanied by the attached dia-
grams:

DESCRIPTION OF THE DRAWINGS

[0013] In order to provide a clearer understanding of
the specific embodiments of the present invention or the
technical solutions in the prior art, a brief introduction to
the accompanying drawings required for the description
of specific embodiments or existing techniques is provid-
ed below. It is evident that the accompanying drawings
in the following description depict certain embodiments
of the present invention. Those skilled in the art will rec-
ognize that, without departing from the spirit of this in-
vention, additional variations can be derived based on
these drawings without the necessity for inventive effort.

Figure 1 is a schematic diagram of an embodiment
of the present device.
Figure 2 is a cross-sectional view of an embodiment
of the present device.
Figure 3 is an enlarged schematic diagram depicting

a portion of the woven mesh in an embodiment of
the present device.
Figure 4 is a schematic diagram illustrating a second
embodiment of the present device.
Figure 5 is an enlarged schematic diagram depicting
the form of the woven mesh in the second embodi-
ment of the present device.
Figure 6 is a schematic diagram of a third embodi-
ment of the present device.
Figure 7 is a schematic diagram of a fourth embod-
iment of the present device.
Figure 8 is a cross-sectional diagram of a fourth em-
bodiment of the present device.
Figure 9 is a schematic diagram of a fifth embodiment
of the present device.
Figure 10 is a schematic diagram illustrating the
memory metal mesh of the present device.

DETAILED DESCRIPTION OF SPECIFIC EMBODI-
MENTS

[0014] The technical solutions in the embodiments of
the present device will be clearly and completely de-
scribed below in conjunction with the accompanying
drawings. Obviously, the embodiments described are on-
ly a portion of the embodiments of the present device
and not all of them. The components of embodiments of
the present device generally described and illustrated in
the accompanying drawings herein may be arranged and
designed in a variety of different configurations. Accord-
ingly, the following detailed description of embodiments
provided in the accompanying drawings is not intended
to limit the scope of the present device for which protec-
tion is claimed, but rather represents only selected em-
bodiments of the present device. Based on the embodi-
ments of the present device, all other embodiments ob-
tained by a person skilled in the art without creative labor
are within the scope of protection of the present applica-
tion.
[0015] The solution of this device involves adding a
radial constraint to the balloon, without imposing any re-
strictions axially. This prevents the balloon from expand-
ing in the radial direction when it reaches a predetermined
diameter, focusing the expansion of the balloon more on
or in its axial direction. This effectively increases the cur-
vature and bending stiffness of the balloon.
[0016] One approach is as follows: use a semi-com-
pliant balloon to create an eccentrically positioned bal-
loon relative to the axis. Subsequently, a diameter re-
striction is applied to the balloon in the radial direction.
As the balloon inflates to the intended final diameter, ex-
pansion in the radial direction ceases, while expansion
along the axial direction remains unrestricted, allowing
the balloon to maintain continuous curvature. Over time,
this approach enables the balloon to retain its curvature
and bending strength.
[0017] Another approach is as follows: first use a semi-
compliant balloon to create an eccentrically positioned
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balloon relative to the axis. Then, impose a restriction on
the diameter of the balloon in the radial direction, while
applying a fixed-length constraint on the inner side in the
axial intended bending direction, without any restriction
on the outer side in the axial intended bending direction.
Consequently, as the balloon’s diameter increases to the
predetermined size, the balloon’s diameter is restricted
while reinforcing the limitation on the length of the inner
side in the bending direction. This achieves the objective
of enhancing bending force. At the same time, the length
on the inner side in the axial intended bending direction
is subjected to intensified restrictions, thereby achieving
the aim of enhancing bending force.
[0018] The aforementioned diameter restriction on the
balloon can involve using a mesh, sleeve, or another bal-
loon with a fixed diameter. Alternatively, it can involve
modifying certain regions of the balloon to enhance the
modulus and stiffness of those areas. The axial restriction
on the balloon can take the form of a reinforcing strip, a
line or thread or strand affixed to the balloon, or a line or
thread or strand secured at both ends of the balloon.
[0019] The following provides further detailed expla-
nation of this invention, in order to enable professionals
in the field to implement it based on the provided descrip-
tion.
[0020] First, please refer to Figure 1, which is a sche-
matic diagram of an embodiment of the present device.
Figure 1 illustrates a balloon catheter retractor 1, featur-
ing an eccentric balloon 12 at its center, surrounded by
a woven mesh 15. The woven mesh 15 is formed by
adjusting the properties of materials along the warp and
weft yarns (such as elastic modulus and elongation at
break) and the weaving method or pattern (tightness or
looseness of the warp and weft yarns), thus creating dif-
ferential stretching characteristics in the radial and axial
directions of the woven mesh tube.
[0021] Next, please refer to Figure 2. Figure 2 shows
a cross-sectional view of an embodiment of the present
device. In Figure 2, the embodiment consists of three
layers from the innermost to the outermost: the innermost
layer is the balloon catheter 13, followed by the balloon
12 fitted over the outer surface of the catheter 13, and
finally the outermost layer is the woven mesh 15 covering
the balloon 12.
[0022] Furthermore, please refer to Figure 3. Figure 3
provides an enlarged schematic of a localized portion of
the woven mesh in an embodiment of the present device.
Lines or threads or strands parallel to the axis 10 of the
balloon catheter are defined as the warp threads 51 of
the woven mesh, while lines perpendicular to it are the
weft threads 52. The warp threads 52 of the woven mesh
possess high modulus and are less stretchable to main-
tain a fixed diameter. The weft threads 51 of the woven
mesh exhibit good elasticity, characterized by their
stretchability along the length direction.
[0023] The two ends of the woven mesh 15 are fas-
tened to the two ends of the balloon 12. Simultaneously,
the method or process of expelling fluid from within the

balloon 12 and then folding and rolling up the mesh and
balloon is employed to establish the folded and rolled
configuration of the mesh and balloon as the initial state.
By doing so, it ensures that the balloon catheter 13 can
meet the transportability requirements of the balloon
within the delivery channel before use. In the meantime,
during usage, as the balloon within the balloon catheter
13 expands and bends, the woven mesh follows the cur-
vature. Once the diameter of the balloon reaches the
predetermined diameter of the woven mesh, even if the
balloon is further inflated, the diameter of the balloon re-
mains constant, effectively constraining the balloon from
expanding further in the radial direction. This reinforce-
ment enhances the balloon’s elongation along the axial
direction.
[0024] Figure 4 illustrates a schematic of a second em-
bodiment of the present device. In Figure 4, a balloon
catheter traction device 2 is depicted, featuring an ec-
centrically positioned central balloon 12 and an outer lay-
er formed by a woven mesh 25.
[0025] Figure 5 illustrates an enlarged schematic of
the woven mesh in the second embodiment of the present
device. In Figure 5, the enlarged form of the woven mesh
25 is displayed. Lines parallel to the axis 10 of the balloon
catheter are designated as the warp threads 61 of the
woven mesh, while lines perpendicular to it are the weft
threads 62. The warp threads 62 of the woven mesh have
a strong modulus, making them less stretchable and
maintaining a fixed diameter. The weft threads are com-
prised of multiple short segments, resulting in a segment-
ed structure for the woven mesh.
[0026] As the balloon 12 inflates and bends, the
stretching side of the balloon, due to the segmented weft
threads, is not constrained by the entire length of a single
weft thread. This allows it to freely expand along the axial
direction. Meanwhile, in the radial direction, the inflation
of the balloon encounters the warp threads 61 of the wo-
ven mesh 25, imposing radial limitations. Consequently,
this imparts greater deformation to the axial expansion
of the balloon, enabling it to maintain curvature and stiff-
ness.
[0027] Figure 6 presents a schematic of a third embod-
iment of the present device. In Figure 6, a balloon cath-
eter traction device 3 is shown, featuring a radially rein-
forced balloon 32 at its center. This balloon 32 is char-
acterized by its expansion in the radial direction, which
ceases upon reaching a predetermined diameter, while
allowing unrestricted free expansion along the axial di-
rection. Specific solutions include: the balloon 32 em-
ploys an anisotropic material, characterized by a lower
elastic modulus in the axial direction and a higher elastic
modulus in the radial direction. Alternatively, a series of
radial reinforcements or a reinforcing mesh is applied to
the outer surface of the balloon 32 after its formation,
followed by encapsulation with a polymer membrane on
the exterior to secure the reinforcements, resulting in a
smooth external surface with relatively fixed internal re-
inforcements or mesh.

5 6 



EP 4 295 885 A1

5

5

10

15

20

25

30

35

40

45

50

55

[0028] Figure 7 displays a schematic of a fourth em-
bodiment of the present device. In Figure 7, a balloon
catheter traction device 4 is depicted, featuring a balloon
42 with an embedded reinforcing woven mesh at its cent-
er. This balloon 42 is characterized by a slight contraction
along the axial direction during its expansion in the radial
direction. Once it inflates in the radial direction to the
expected diameter, its form becomes fixed, preventing
further radial expansion. This transition allows the entire
balloon to expand along the axial direction. The specific
structure is illustrated in Figure 8, which presents a cross-
sectional view of the fourth embodiment of the present
device. In Figure 8, the balloon 42 is divided into the inner
balloon layer 43, an intermediate woven mesh 44, and
the outer balloon layer 45. Both the inner 43 and outer
45 layers of the balloon consist of thermoplastic elasto-
meric material and encapsulate the woven mesh 44. As
the balloon expands radially, the woven mesh 44 under-
goes deformation. However, due to the presence of the
thermoplastic elastomeric material, the deformation of
the woven mesh 44 reaches a limit between its grid
points, preventing radial expansion and allowing contin-
ued axial expansion. Throughout the deformation proc-
ess, the shapes of the mesh’s grids tend to change, but
the underlying polymer material within the mesh tends
to retain its original shape. This interaction results in a
counteracting effect, limiting the extent of deformation in
the woven mesh.
[0029] Figure 9 represents a schematic of the fifth em-
bodiment of the present device. In this depiction, a bal-
loon catheter traction device 5 is presented. The center-
piece of this device is an eccentrically positioned central
balloon 12. Enveloping the balloon is a memory metal
mesh 91, notable for its memory characteristic of a con-
tracted shape. As the balloon 12 inflates, its diameter
expands while adhering to the surface of the balloon, but
its length remains unaltered. As the memory metal mesh
91 undergoes deformation, its radially positioned rings
ultimately straighten into circular rings, thus constraining
the expansion of the balloon’s diameter. The radial length
of the memory metal mesh does not change during this
process. Simultaneously, on the side where the balloon
elongates, there are no metal wires to restrict its exten-
sion. Therefore, after the balloon 12 bends, its diameter
is constrained by the memory metal mesh 91, while its
curvature remains unconstrained. Consequently, this de-
sign achieves the dual objectives of enhancing bending
force and maintaining the curved shape of the balloon.
Another advantage of this approach is that as the balloon
12 contracts, the memory metal mesh 91, due to its mem-
ory properties, shrinks back to its original state, effective-
ly enveloping the balloon catheter. This reduces the outer
diameter of the device after contraction, facilitating its
passage during withdrawal.
[0030] A further enhancement option in this device is
to add a fixed-length strut or rib on the inner side of the
expected bending direction of the balloon in the above-
mentioned design. This would introduce a fixed-length

constraint to the inner side of the balloon in the intended
axial bending direction.
[0031] Referring back to Figures 1 to 3 for the first bal-
loon catheter traction device design, in this approach,
one or several of the weft threads 51 on the inner side
18 of the expected axial bending direction of the balloon
12 can be replaced with the same material as the warp
threads 52. This ensures that the length of the mesh on
the inner side 18 of the expected axial bending direction
remains unchanged, thus enhancing the curvature effect
of the balloon from the exterior.
[0032] As the balloon inflates, there is significant fric-
tion between the balloon and the woven mesh 15, creat-
ing a relatively fixed relationship. As the balloon bends,
the length of the inner side 18 in the expected axial bend-
ing direction is fixed both by the balloon catheter 13 and
the warp threads on the inner side 18 in the expected
axial bending direction. This ensures that the difference
in length between the inner side 18 in the expected, an-
ticipate or intended axial bending direction and the elon-
gation side 17 does not decrease over time, thereby
maintaining the ability to retain the curvature and bending
force of the balloon catheter 1.
[0033] Referring back to Figures 4 and 5, in this ap-
proach, several of the weft threads 51 on the inner side
18 of the expected axial bending direction of the seg-
mented woven mesh 25 can be reinforced. This results
in a characteristic where the inner side 18 in the expected
axial bending direction is less prone to elongation, there-
by enhancing the curvature effect of the balloon. By re-
inforcing specific weft threads on the inner side 18 of the
expected axial bending direction, the axial elongation of
that side can be controlled, ensuring that the curvature
of the balloon remains pronounced during bending. This
reinforcement strengthens the curvature performance of
the balloon catheter.
[0034] Referring back to Figures 9 and 10, where Fig-
ure 10 represents a schematic of the memory metal mesh
in this device. In this approach, due to the inherently lim-
ited extension of memory metal in the linear direction
compared to polymer materials, keeping at least one
fixed-length memory metal wire on the inner side 18 in
the expected axial bending direction is sufficient to render
the inner side 18 in the expected, anticipated or intended
axial bending direction of the balloon catheter 13 non-
extensible during bending. Simultaneously, the extensi-
bility on the elongation side 17 is retained, achieving a
stronger curvature effect.
[0035] While the embodiments of the present retractor
device have been disclosed as above, they are not limited
to the specifications and embodiments provided. They
can be applied to various fields suitable for the present
device. Those skilled in the art can easily make additional
modifications. Therefore, within the general concept de-
fined by the claims and their equivalents, the present
device is not limited to specific details and illustrations
shown and described here.
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Claims

1. The balloon catheter traction device comprises a bal-
loon catheter and a balloon fixed onto the balloon
catheter, and when fluid is inflated into the balloon,
the balloon bends and causes the balloon catheter
to bend correspondingly, and a radial restraint is ap-
plied to the balloon, preventing it from further ex-
panding in the radial direction once it reaches a cer-
tain diameter.

2. The balloon catheter traction device as in claim 1
wherein the balloon fixed onto the balloon catheter
is an eccentrically positioned balloon and a semi-
compliant balloon.

3. The balloon catheter traction device as in claim 1,
wherein the balloon fixed onto the balloon catheter
is provided with a fixed-length restraint on an inner
side of an axial intended bending direction, without
any restriction on an outer side of the axial intended
bending direction.

4. The balloon catheter traction device as in claim 3,
wherein the fixed-length restraint on the inner side
of the balloon’s axial intended bending direction is a
reinforcing rib positioned on the inner side of the bal-
loon’s axial intended bending direction.

5. The balloon catheter traction device as in claim 3,
wherein the fixed-length restraint on the inner side
of the balloon’s axial intended bending direction are
lines or threads affixed to the inner side of the bal-
loon’s bending direction.

6. The balloon catheter traction device as in claim 3,
wherein the fixed-length restraint on the inner side
of the balloon’s axial intended bending direction are
lines or threads or strands fixed at both ends of the
balloon.

7. The balloon catheter traction device as in claim 1,
wherein the radial restraint of the balloon is a mesh
or a sleeve with a fixed diameter, or another balloon
with a fixed diameter.

8. The balloon catheter traction device as in claim 1,
wherein the radial restraint of the balloon comprises
specific regions of the balloon modified to increase
modulus and stiffness of the balloon in those specific
regions.

9. The balloon catheter traction device as in claim 1,
wherein the radial restraint of the balloon is a woven
mesh around the outer circumference of the balloon,
and the woven mesh exhibits different stretching
properties in the radial and axial directions.

10. The balloon catheter traction device as in claim 9,
wherein longitudinal threads of the woven mesh pos-
sess a strong elastic modulus, resisting stretching
and maintaining a fixed diameter, and the latitudinal
threads of the woven mesh possess good elasticity,
enabling the mesh to have stretching characteristics
in the axial direction.

11. The balloon catheter traction device as in claim 9,
wherein a weaving method or pattern of the woven
mesh provides denser longitudinal threads and
sparser latitudinal threads.

12. The balloon catheter traction device as in claim 9,
wherein ends of the woven mesh are fixed at both
ends of the balloon, and the woven mesh and balloon
are initially in a folded and rolled configuration, and
during use, as the balloon inside the balloon catheter
inflates and bends, the woven mesh follows the
bending, and once a diameter of the balloon reaches
a preset diameter of the woven mesh, even if the
balloon is further inflated, its diameter no longer
changes.

13. The balloon catheter traction device as in claim 9,
wherein latitudinal threads of the woven mesh con-
sist of multiple segments of short threads, resulting
in a structure of segmented woven mesh.

14. The balloon catheter traction device as in claim 13,
wherein the segmented woven mesh has several
complete latitudinal threads on the inner side of the
balloon’s anticipated or intended axial bending di-
rection, acting as fixed-length restraints.

15. The balloon catheter traction device as in claim 9,
wherein in the axial intended bending direction of the
balloon, one or a nearby number of latitudinal
threads of the woven mesh are of the same material
as the longitudinal threads.

16. The balloon catheter traction device as in claim 1,
wherein the radial restraint of the balloon is an ani-
sotropic material, with a lower elastic modulus in the
axial direction and a higher elastic modulus in the
radial direction.

17. The balloon catheter traction device as in claim 1,
wherein the radial restraint of the balloon is a series
of radial reinforcement ribs or a reinforcement mesh
applied externally to the balloon after it is formed.

18. The balloon catheter traction device as in claim 17,
wherein the radial reinforcement rib or reinforcement
mesh is externally coated with a polymer film or
membrane for fixing the reinforcement or reinforce-
ment mesh.
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19. The balloon catheter traction device as in claim 1,
wherein the radial restraint of the balloon is a woven
mesh embedded within the balloon, and both the in-
ner and outer sides of the balloon consist of thermo-
plastic elastomeric material and encase the woven
mesh.

20. The balloon catheter traction device as in claim 1,
wherein the radial restraint of the balloon is a memory
metal mesh incorporated into outer sheathing of the
balloon, with the memory metal mesh having a mem-
ory of a contracted or original shape.

21. The balloon catheter traction device as in claim 20,
wherein the memory metal mesh has a diameter con-
tracted to an original state.

22. The balloon catheter traction device as in claim 20,
wherein the memory metal mesh of the balloon cath-
eter traction device maintains at least one fixed-
length memory metal wire on the inner side of the
balloon’s anticipated or intended axial bending di-
rection.
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