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(57) Abrégé/Abstract:

The invention relates to an instrument for stretching the skin comprising a elongate, dimensionally stable guide (10) with at least
two modules (18, 24) that are disposed on said guide (10) and comprise anchoring means for securing to the skin, wherein at least
one of said modules (24) can be moved on the guide (10) in the longitudinal direction thereof, and a non-return device allows
movement thereof in a movement direction and blocks movement thereof in the opposite, reverse direction, said non-return device
being able to be inverted in terms of the movement direction and the reverse direction.
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ABSTRACT

The invention relates to an instrument for stretching the skin
comprising an elongate, dimensionally stable guide (10) with
at last two modules (18, 24) that are disposed on said guide
(10) and comprise anchoring means for securing to the skin,
wherein at least one of said modules (24) can be moved on the
guide (10) in the longitudinal direction thereof, and a non-
return device allows movement thereof in a movement direction
and blocks movement therecf in the opposite, reverse direc-
tion, saild non-return device being able to be invertéd in

terms of the movement direction and the reverse direction.
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INSTRUMENT FOR SKIN STRETCHING

The invention relates to an instrument for stretching the skin.

For closing large-area skin defects, it is known to stretch the
skin, in particular in the area of the wound edges (skin
stretching), to draw the wound edges towards one ancother. By the
tensile force acting on the skin for a defined period of time,
it is stretched beyond its natural elasticity limit, with the
stretching causing an increase of the skin surface, a
redistribution of tissue liquid (anti-edematous effect) as well
as an increase of the cell proliferation and matrix synthesis.
The surface enlargement of the skin allows the closure of the
wound, and the healing thereof is promoted by the stretching-

induced stimulation of wound healing.

For this technique of skin stretching, instruments are known
wherein at least two modules are disposed on a guide such that
they can be moved towards one another. The modules comprise
anchoring means, which can be used for securing them each to the
skin. At wound edges facing each other, one module each is
anchored to the skin. The modules are moved towards one another
on the guide to draw the wound edges together. A tensile force
stretching the skin is thereby applied to the skin outside the
modules. A non-return device allows a movement of the modules in
the desired direction for stretching the skin and blocks a
movement in the opposite, reverse direction under the elastic

tensile force of the stretched skin.

Date regue/Date received 2023-02-17



10

15

20

25

30

For example, an instrument of this type is known from EP 2 651
313 Bl. In this instrument the modules can be displaced along an
elongate, dimensionally stable guide. The non-return device is
formed by a pawl disposed on the respective module, which
engages in a toothing formed at the guide. The toothing is
designed as a saw toothing, the obliquely rising tooth flank of
which 1lifts the pawl out of the toothing, when the module is
displaced in the desired direction. A reverse movement under the
tensile force of the skin is prevented by the pawl running
against the respective wvertical support surface of the saw
teeth. This known instrument is only suitable for drawing the

opposing wound edges together.

It is the object of the invention to develop the instrument of
the type mentioned at the beginning further to enable a more

versatile use for skin stretching.

According to the invention, this object is achieved by an

instrument with the features as described herein.

Advantageous embodiments of the invention are described herein.

The basic concept of the invention is to design the non-return
device, in case of at least one module that can be moved on the
guide, such that it is able to be inverted. As a result, the

direction of the free movability of the module and the reverse
direction, in which the movement of the module is blocked, can
each be inverted by 180° so that the movement direction and the

reverse direction are interchanged.

Date regue/Date received 2023-02-17
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It thus becomes possible to apply different stretching effects
to the skin using the same instrument. If the non-return de-
vice of the movable module is adjusted such that two modules
are moved towards one another, the instrument can be used to
draw the skin of the wound edges towards one another in a con-
ventional manner. If the non~return device of the movable mod-
ule is adjusted in the opposite way so that said movable mod-
ule can only move away from the respective other module, but a
movement towards the other module is blocked, the instrument
can be used to apply a tensile force to a healthy skin section
between these modules stretching and elongating this skin sec—
tion. This helps to achieve an additional skin gain, which in
particular can also be used for wound closure, without the re-

quirement of additional tensile stress of the wound edges.

In an advantageous embodiment of the invertible non-return de-
vice, a toothing extending in the longitudinal direction of
the guide is designed with ribs extending transversely to the
longitudinal direction, which are designed as vertical support
surfaces at their two flanks facing in said opposite direc~
tions. A pawl disposed at the respective module engages said
toothing, the tip of which that engages the toothing is de-
signed with a chamfer facing in the admissible movement direc—
tion. When the module moves in the movement direction, the
pawl with said chamfer passes over the ribs of the toothing
and is lifted out of the toothing by these ribs. In the oppo-
site, reverse direction, the tip of the pawl runs against the
vertical support surface of the ribs so that the movement is
blocked in the reverse direction. An inversion of the non-re-
turn device is achieved by using the pawl with its chamfer ro-

tated by 180° at this module. This may be achieved optionally
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by disposing two pawls at the module, the chamfered tips of
which are directed towards one another by 180°. Depending on
the desired movement direction, one pawl is lifted out of the
toothing and locked so that this pawl out of order and only
the respective other pawl determines the movement direction

and the reverse direction.

In a simple embodiment in terms of production the module com-
prises only one pawl determining the movement direction and
the reverse direction. The module can be placed on the guide
in two positions rotated by 180°, thereby inverting the direc-

tion and the function of the pawl.

If the instrument comprises only two modules, at least one of
which is movable and designed with an invertible non-return
device, the instrument can on the one hand be used for drawing
together wound edges, and on the other hand for stretching a

healthy skin area by inverting the non~return device.

With an instrument with at least three modules, additional
possible uses are obtained. Two modules, at least one of which
is movable and designed with a non-return device, can be moved
towards one another to draw the edges of a wound located be-
tween these modules together. A third movable module with a
non~return device can be disposed on the guide such that it is
moved away from the module anchored to the wound edge, thereby
stretching the skin outside the wound edge to cause an addi-
tional skin proliferation. By inverting the non-return device,
the movement can also be enabled in the direction towards the

module anchored to the wound edge. An additional tensile force
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can thus be applied to the skin outside the wound edge causing

healthy skin to be pushed towards the wound edge in addition.

In another embodiment, two or more modules are attached to a
frame such that the respective orientation of the non-return
device can be changed by 180 degrees. Alternatively, a module
can also comprise two oppositely oriented pawls, wherein the
locking direction is defined by engagement of the respective
pawl, as required. The guides can now be drawn through the
modules secured to the frame in one movement direction, while
the movement in the opposite direction is blocked by the non-
return device. By turning the modules secured to the frame by
180 degrees or activating the respective double pawl at the
module, the direction of the free movement and the blockage of
the respectively assigned guide can be inverted. The advantage
of such an embodiment is on the one hand that when moving the
wound edges together from the frame, the complete visibility
of the wound within the frame is maintained, as no guide
crosses the wound. On the other hand, the skin located within
the frame can be stretched in two directions (e. g. with a
rectangular frame) or even in a circular manner (e. g. with a
circular frame) towards the frame, as the guides do not ob-
struct one another. They are located outside the skin areas
intended for stretching, including their possible additional
modules and anchoring means. Thus, even if the skin is
stretched from the outside towards the frame, there is unre-
stricted access to the skin area that is stretched, for exam-

ple, for performing therapeutic or measurement measures.
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According to one aspect of the invention, there is provided an
instrument for stretching a skin, comprising:

an elongate, dimensionally stable guide with at least two
modules that are disposed on the guide with a skin anchoring
hook for securing the modules to the skin, wherein at least one
of the modules and the guide can be moved relative to one
another in a longitudinal direction, and a non-return device
allows movement of the at least one of the modules and the guide
in a movement direction and blocks movement of the at least one
of the modules and the guide in an opposite, reverse direction,

wherein the non-return device is able to be inverted in

terms of the movement direction and the reverse direction.

Date Recue/Date Received 2023-08-01
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In the following, the invention is explained in more detail

with reference to the accompanying drawings and illustrated in

an exemplary embodiment. In the drawings:

Figure 1

vention,

Pigure 2

Figure 3

Figure 4

Figure 5

Figures

6 to 8

Figures

9 and 10

shows the guide of an instrument according to the in-

shows a module placed on the guide,

shows the module in an individual illustration,

shows the anchoring means of the module,

shows an axial partial section of the instrument with

two modules with oppositely directed non-return de-

vices,

show in a schematic top view various uses of the in-

strument with two modules,

show in a schematic top view various uses of the in-

strument with three modules, and

Figure 11 shows in a schematic top view the use of the instru-

ment with a frame.

In the depicted exemplary embodiment, the instrument for

stretching the skin comprises a guide 10 shown as an individ-

ual part in Figure 1. Guide 10 is designed as an elongate rod,



10

15

20

25

30

CA 03044098 2019~05~16

preferably maderof plastic. Guide 10 has a non-circular, in
particular rectangular cross section. Guide 10 is dimension-
ally stable, i. e. stable against axial tensile and compres-
sive forces as well as bending forces. In the depicted exem-
plary embodiment, guide 10 is designed as a straight rod. To
adapt to the body surface of the patient, the guide can op-
tionally be designed with a longitudinal bend.

At one side surface of guide 10, in Figure 1 at the top, a
toothing 12 is formed, which essentially extends over the en-
tire length of guide 10. As can be seen in Figure 5, toothing
12 consists of ribs 14 spaced apart in the longitudinal direc—
tion of guide 10, which extend transversely to the longitudi-
nal direction of guide 10 and/or toothing 12. In the longitu-
dinal section of guide 10, ribs 14 have an essentially rectan-
gular cross section so that their flanks on both sides form
support surfaces 16 each facing the opposite longitudinal di~
rections of guide 10, which essentially extend vertically to

the longitudinal axis of guide 10.

As shown in Figure 1, a module 18 is disposed at the one end
of guide 10, which, in the depicted exemplary embodiment, is
firmly attached to guide 10, preferably integrally formed of
plastic with guide 10. It is understood that module 18 can
also be a separate component, which is supported on guide 10.
Module 18 may optionally be displaceable on guide 10 and lock-
able in its position on the guide. Module 18 comprises a mod-
ule body 20 and a receptacle 22 at the bottom below guide 10,
into which the anchoring means can be inserted in a manner de-

scribed below.
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Further, at least a second module 24 is placed on guide 10,
the structure of which becomes apparent from Figures 2 to 5.
The second module 24 comprises a module body 20, which is de~
signed with a continuous perforation 26 in the longitudinal
direction, the internal cross section of which corresponds to
the external cross section of guide 10. Using this perforation
26, second module 24 can be slid onto guide 10 and is thus
guided in an axially displaceable and non-rotatable manner on
guide 10. Anchoring means are provided at the bottom of module
body 20, which serve for securing mocdule 24 to the skin sur-
face of the patient. In the depicted exemplary embodiment, the
anchoring means are needle-shaped hooks 28, which can be in-
serted into the skin of the patient. At least two hooks 28 are
disposed next to each othér in a row extending transversally
to the longitudinal direction of guide 10 and are supported on
a hook support 30, which can be inserted removably into recep-
tacle 22 integrally formed at the bottom of module body 20, as
can be seen in Figures 2 and 5, in particular. Module 24 and
hook support 30 are preferably manufactured from plastic.

Hooks 28 are needles made of metal or plastic.

Instead of hooks 28, other anchoring means can also be pro-
vided at the bottom of modules 18 and 24 to secure modules 18
and 24 to the skin surface of the patient. Such anchoring
means can also be adhesive means or the like, for example. It
is essential that the anchoring means allow the introduction

of forces into the skin parallel to the surface of the skin.

A pawl 32 is disposed at the end of module body 20 opposite to
receptacle 22, above perforation 26. In the depicted exemplary
embodiment, pawl 32 is integrally formed with module body 20
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as an elastically flexible tongue 34 made of plastic. Tongue
34 protrudes above toothing 12 and parallel thereto from mod-
ule body 20. The free end of tongue 34 is designed as a tip
36, which protrudes downward from tongue 34 against guide 10
and engages toothing 12, as can be seen in Figure 5. Tip 36
engaging toothing 12 is formed with a chamfer 38, which ex~
tends downward from the bottom of tongue 34 towards tip 36
away from module body 20, as shown in Figure 5. The width of
tongue 34 with tip 36 essentially corresponds to the width of
toothing 12 and tongue 34 and is only slightly narrower than
toothing 12.

A release lever 40 is integrally formed at the top of tongue
34 and protrudes vertically upward from tongue 34. An inte~
grally formed stop lever 42 protruding upward from module body
20 is assigned to release lever 40. An axial‘gap remains be-

tween release lever 40 and stop lever 42.

Pawl 32 together with toothing 12 forms a non-return device,
the function of which becomes apparent from Figure 5. If mod-
ule 24 is slid onto guide 10, pawl 32 engages toothing 12 with
tip 36, under the elastic spring effect of tongue 34. Tip 36
is located between two consecutive ribs 14. In left-hand mod~-
ule 24 in Figure 5, the non-return device is directed such
that module 24 can be moved to the right on guide 10 (in Fig-
ure 5). Pawl 32 is thereby drawn to the right by module 24.
Chamfer 38 passes over rib 14. Pawl 32 is thereby lifted out
of toothing 12 and can slide over toothing 12 so that module
24 can be moved freely. If module 24 is moved in the opposite

reverse direction (towards the left for left-hand module 24 in
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Figure 5), tip 36 of the pawl hits vertical surface 16 of next

rib 14 thus blocking the movement of module 24.

According to the invention, the movement direction and the re-
verse direction of the non-return device can be inverted. To
do so, module 24 is slid rotated by 180° onto guide 10, as il-
lustrated in Figure 5 for module 24 on the right-~hand side. In
this arrangement, module 24 in Figure 5 can be moved to the
left, wherein pawl 32 passes over toothing 12, while a move-
ment in the reverse direction, i. e. to the right, is blocked.
In Figure 5, the respective movement direction of module 24
relative to guide 10 for both positions is represented by an

arrow.

It is understood that in the corresponding operating mode, the
non-return device also allows guide 10 to be displaced rela-
tive to fixed module 24 in a movement direction and to be
blocked in the opposite direction. If, for example, in Figure
5, left~hand module 24 is fixed, guide 10 can be moved to the
left in this left-~hand module 24, wherein guide 10 takes the
right-hand module 24 along.

If release lever 40 is pushed manually against stop lever 42,
release lever 40 pivots tongue 34 upward against the elastic
return force thereof and lifts tip 36 out of toothing 12. The
non—~return device is thereby released and module 24 can be
displaced freely on the guide in both directions. This is in
particular required to be able to slide module 24 onto guide
10 against the reverse direction of the on-return device, to

release the tensile force applied to the skin.
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It will be readily appreciated that instead of first module 18
firmly connected to guide 10, a module designed according to
second module 24 can also assume the functionality of first
module 18. It will further be readily appreciated that in ad-
dition to second module 24, a correspondingly designed third
module 44 can also be slid onto guide 10, with the movement
direction and the reverse direction of second module 24 and
third module 44 being able to be inverted independently from

one another in any way.

When using hooks 28, it is important to insert these into the
skin in the tensile direction, to prevent them from slipping

out of the skin under the tensile effect.

In the following, the use of the inventive instrument is ex-—

plained for various treatment methods.

Figure 6 shows the use of the instrument for the known method
of skin stretching for the purpose of wound closure. This
method is preferably used for traumatic skin defects. A first
module 18 and a second module 24 are anchored in skin 46 at
the two edges of a wound 48 by means of the anchoring means.
The two modules 18 and 24 are moved towards one another, as
indicated by the arrows, to stretch the skin outside the mod—
ules and to draw the edges of wound 48 towards one another,
until they can be sutured. The stretching of the skin outside
the modules anchored to the wound edges results in a mechani-
cal enlargement of the skin and in a reduction of the tissue
edema, which allows the wound edges to be brought together un-

til they can be connected to one another by skin suture.
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Figure 7 shows how the two modules 18 and 24 can be moved away
from each other by the inventive inversion of the movement di-
rection of module 24, as also indicated by arrows. The undam~
aged skin 46 between the anchoring points of modules 18 and 24
can thus be temporarily drawn apart. This causes a stretching
of the dermal and subdermal cells, which results in a biochem~
ical stimulation of the tissue proliferations and matrix syn-
thesis in addition to the mechanically induced surface en-
largement. If high compressive forces are introduced in the
skin, a temporary ischemia can be induced, which results in a
beneficial hyperfusion upon relaxation of the skin. A con~-
trolled damage to the dermal fiber system caused by very high
compressive forces activates healing forces, which lead to re-
construction of the fiber system and regeneration of body tis-

sue (remodelling).

Figure 8 shows how the skin stretching explained in Figure 7
can be used for the treatment of a chronic wound 48. Two in-
struments are anchored to skin 46 at the two sides of a
chronic wound, and skin 46 is stretched in these two areas ad-
jacent to the wound by drawing the modules apart. In doing so,
a skin injury in the areas adjacent to wound 48 is achieved,

which can then be used for closing the wound.

Figures 9 and 10 show the use of the instrument with three
modules 18, 24 and 44.

In the method shown in Figure 9, first module 18 and second
module 24 are anchored to the skin in the two opposite edges
of wound 48. Modules 18 and 24 are moved towards one another

to bring the wound edges together. Skin 46 outside modules 18
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and 24 is thereby stretched. A third module 44 is placed on
guide 10 outside second module 24, with the movement direction
and the reverse direction being disposed opposite to second
module 24. The skin outside second module 24 can thus be addi-
tionally stretched by means of third module 44. This triggers
the release of biochemical growth factors in an additional
skin area, which initiate and optimize regenerative processes
by stimulating tissue regeneration and wound healing (see Fig~-

ure 7).

In Figure 10, first module 18 and second module 24 are also
anchored in the two opposite wound edges, to draw these wound
edges together. Third module 44 is placed on guide 10 outside
second module 24. The movement direction and the reverse di-
rection of third module 44 are directed in the same direction
as for second module 24. Third module 44 can thus additionally
stretch skin 46 at the side of third module 44 facing away
from wound 48 so that the additionally stimulated skin is
pushed towards second module 24 and thus towards wound 48 by
third module 44, |

The invention makes it possible to perform both a wound con=-
traction for closure of a wound and a skin distraction for
stimulation of the cell proliferation and matrix synthesis by
using the same instrument. In particular, it is also possible

to combine these two functions by means of the instrument.

Another use of the instrument according to the invention is

shown in Figure 11.
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In this embodiment, a rigid frame 50 is used, which is prefer—
ably ring-shaped and can have the shape of a rectangle, a pol-
ygon or also a circular ring, as can be seen in the drawing.
Planar frame 50 comprises a free internal space, in which
wound 48 to be treated is located during use. One or several
modules 24 can be disposed on frame 50. Preferably, modules 24
are secured to the frame in variable positions. For this pur=-
pose, frame 50 may, for example, comprise holes 52 offset from
one another by circumferential angles, into which modules 24
are inserted using pins integrally formed at the bottom
thereof. In this way modules 24 can be positioned on frame 50
in an invertible arrangement. Guides 10 inserted into modules
24 are thus able to be moved in modules 24 secured to frame 50
relative to modules 24 and frame 50. Depending on the arrange-
ment of modules 24 in frame 50, the non-return device can thus
act such that guides 10 can be moved inwards in the movement
direction to the internal space of frame 50, while the move-
ment thereof to the outside is blocked. When the non-return
device is inverted, a movement of guide 10 to the outside rel=-
ative to frame 50 is enabled, while the movement to the inter-—

nal space of frame 50 is blocked.

One or several other modules 24 can be disposed on guides 10.
These modules can be designed as modules 18 firmly disposed on
the guide or as modules 24 that can be displaced on the guide
10 in one direction by means of a non-return device, as de~

scribed above.

Due to the different positions of modules 24 on frame 50, the
movement directions of guides 10 in these respective modules

24 extend at different angles with respect to one another in
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the plane of frame 50. As can be seen in Figure 11, the move-
ment directions can extend at angles of, e. g., 30°, 60°, 90°,
180° etc. Depending on the orientation of the non-return de-
vice of respective module 24 secured to frame 50, another mod-
ule 24 supported on guide 10 within frame 50 can be pushed in-
ward to the internal space of frame 50 and/or a module 24 sup-
ported on respective guide 10 outside frame 50 can be radially
moved outside away from frame 50. This is indicated in Figure
11 by resbective arrows. If modules 24 disposed within frame
50 are anchored to the skin and moved to the internal space of
frame 50 by means of guides 10, the edges of a wound 48 en-
closed by frame 50 can be pushed towards one another by these
modules 24, to stretch the skin at the edge of wound 48 and to
close this wound 48, as, for example, explained in Figures 6
and 8. If a second module 24 is disposed on guide 10 outside
frame 50 and the non~return device of module 24 secured to
frame 50 is positioned such that guide 10 can be moved radi-
ally outward, additional stretching of the skin outside frame
50 is possible, to achieve an additional skin gain, as, for

example, explained with reference to Figure 7.

With all these uses, the advantage is obtained that frame 50
and in particular guides 10 with modules 24 are located out-
side the skin area to be treated and wound 48 and do not im-
pede or restrict the free access to the skin area to be
treated and to wound 48. This advantage is preserved, even if
several instruments are disposed on frame 50, as, for example,
shown in Figure 11, and skin stretching along the entire cir-
cumference of wound 48 with different tensile directions is

thus possible.
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Claims:

1. An instrument for stretching a skin, comprising:

an elongate, dimensionally stable guide with at least two
modules that are disposed on the guide with a skin anchoring
hook for securing the modules to the skin, wherein at least one
of the modules and the guide can be moved relative to one
another in a longitudinal direction, and a non-return device
allows movement of the at least one of the modules and the guide
in a movement direction and blocks movement of the at least one
of the modules and the guide in an opposite, reverse direction,

wherein the non-return device is able to be inverted in

terms of the movement direction and the reverse direction.

2. The instrument according to claim 1, wherein a third module
is disposed on the guide, wherein the third module can be moved
relative to the guide and comprises a second non-return device,

and wherein the second non—-return device is able to be inverted.

3. The instrument according to claim 1, wherein the non-return
device comprises:

a toothing formed on the guide and extending in the
longitudinal direction of the guide; and

at least one pawl disposed on each of the at least two
modules,

wherein the toothing comprises ribs extending transversely
to the longitudinal direction, wherein each rib has vertical
support surfaces which are disposed vertically to the
longitudinal direction at two end faces of the ribs facing in
the longitudinal direction,

wherein the at least one pawl engages the toothing with an

elastically deflectable free tip, wherein the tip comprises:

Date Recue/Date Received 2023-12-05
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a chamfer, which passes over the ribs during movement
in the movement direction, thereby lifting the at least one pawl
out of the toothing against an elastic return force thereof, and

wherein the tip of the at least one pawl runs against
the vertical support surfaces of the ribs during movement in the

reverse direction.

4, The instrument according to claim 3, wherein the at least
one pawl is disposed at an end of each of the at least two
modules trailing in the movement direction, and that each of the
at least two modules can be slid onto the guide in two

orientations rotated by 180° to invert the non-return device.

5. The instrument according to claim 1, wherein the non-return

device can be rendered inoperable by a release device.

6. The instrument according to claim 3, wherein the release
device lifts the at least one pawl out of the toothing against

an elastic return force thereof.

7. The instrument according to claim 1, wherein a second guide
is disposed on a rigid frame, wherein a movement direction of
the first guide and a movement direction of the second guide
extend at an angle with respect to one another in a plane of the
rigid frame, and wherein a third module disposed on a third
guide can be secured to the rigid frame so that the third guide
can be moved in a longitudinal direction of the third guide with

respect to the third module and with respect to the rigid frame.
8. The instrument according to claim 7, wherein the rigid

frame is a ring-shaped closed frame in one plane enclosing a

free inner surface.

Date Recue/Date Received 2023-12-05
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