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SKIN PROTECTOR FOR ULTRASONIC-ASSISTED
LIPOSUCTION AND ACCESSORIES

ABSTRACT OF THE DISCLOSURE

A skin protector and accessorles for protection of the skin
jincision during ultrasonic-assisted liposuction from thermal and
frictional abrasion includes a skin protector made from
cterilizable material which resists deformation and incorporates an
outer configuration to assist in maintaining in situ positioning of
the skin protector during operative procedure. An introducer
nember for blunt dissection of a tunnel is provided to allow easy
insertion of the skin protector and ultrasonic probe. A driver
member for dilatation of the skin incision, and for insertion and

removal of the skin protector is also provided to assist in the use

of the skin protector, properly speaking.
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FIELD OF INVENTION
This invention relates to a skin protector and accessories,
especially for use in ultrasonic-assisted liposuction.

BACKGROUND OF THE INVENTION

The surgical treatment of lipodystrophy using suction-assisted
lipectomy has evolved rather dramatically over the past fifteen
yvears. It was first introduced in Europe in the late 1970’s and
began to attract attention in the United States 1n the early
1980’s. It was first practiced using sharp curettage with
secondary suction and later evolved to a more controlled vacuun
suctioning of fat using large blunt cannulas. Eventually smaller
specialized cannulas and various suction techniques were introduced
allowing more selective and controlled removal of adipose tissue.
More recently, the introduction of the tumescent technique has
reduced fluid and electrolyte shifts allowing larger volumes of fat

to be removed.

The most recent "advance" in the field of body contouring is
the introduction of ultrasonic-assisted 1liposuction. The
application of ultrasonic energy to adipose tissue "emulsifies" the
fat by cellular cavitation causing the release of fatty acids into
the intercellular spaces. The combination of the free fatty acids,
normal interstitial fluid and the tumescent fluid forms a stable
fatty emulsion which can then be extracted from the subcutaneous
space using small suction cannulas. Proponents of this technique
contend that it is a safe method of body contouring and that it has

a number of advantages over traditional liposuction techniques. It
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is reported to allow greater suction volumes per patient with
significantly less blood 1loss, better control of contour and
physical alteration of the over skin.

The equipment and instrumentation used for ultrasonic-assisted
liposuction generally consist of an electrical signal generétor, a
hand-piece unit including a piezoelectric crystal to transform the
electrical enerqgy from the generator into mechanical vibration and
a solid or hollow probe which amplifies the longitudinal motion and
provides the direct surface area (tip) for generating cellular
cavitation. Various probes have been designed in an attempt to
facilitate the evacuation of aspirate during the application of
ultrasonic energy. In addition, some probes allow for the infusion
of fluid within, or around the probe, providing a cooling mechanism
for the probe-soft tissue interface.

The surgical procedure requires a full thickness linear skin
incision. The ultrasonic probe or cannula is delivered through the
skin incision. The probe is continuously placed in motion by the
surgeon during the appliCation of ultrasonic enerqgy as research has
demonstrated static positioning may potentially increase the risk
of thermal abrasion.

SUMMARY OF THE INVENTION

A principal object of the present invention is a skin
protector which protects the skin in the area of the incision
especially during ultrasonic-assisted liposuction from both thermal

and frictional abrasion and which decreases the amount of time
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required for removal of aspirate by providing an additional source
of vacuum at the incisional site.

The skin protector and accessories of this invention include
a skin protector made from gas (ETO) or steam sterilizable material
which resists deformation and incorporates an outer configuration
to aid in maintaining positioning in situ during the operative
procedure, an introducer for blunt dissection of a tunnel to allow
insertion of the skin protector and ultrasonic probe and to serve
also as a guide in the creation of an appropriate sized skin
incision, when applicable, and a driver member for dilatation of
the skin incision and for insertion and removal of the skin
protector.

In a preferred embodiment, the skin protector is provided with
a lower part, adjoined by a flange-like part intended to rest on
the outer surface of the skin, which is followed by an upper part
provided with a stub-like connecting portion for the connection of
a connecting nipple by way of a swivel joint to enable connection
with a suction line that is freely rotatable relative to the skin
of the patient. The lower part is preferably provided with some
anchoring means to minimize the likelihood of inadvertent removal
or withdrawal of the skin protector out of the incision.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objections, features and advantages of the
present invention will become more apparent from the following

description when taken in connection with the accompanying drawing
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which shows, for purposes of 1illustration only, a preferred
embodiment of this invention, and wherein:

Figure 1 is an elevational view of one embodiment of a skin
protector of this invention, on an enlarged scale;

Figure 2A is an elevational view, similar to Figure 1 with an
indication of the dimensions thereof;

Figure 2B is a plan view on the skin protector of Figure 2A;

Figure 3A is an elevational view of an introducer member for
use with the skin protector of this invention;

Figure 3B is a driver member for use with the skin protector
of this invention, also showing the skin protector body and nipple
disassembled from one another; and

Filgure 3C is an elevational view, partly in cross section,
illustrating the assembled skin protector and nipple with the

installed driver member.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring now to the drawing wherein like reference numerals
are used throughout the various views to designate like parts, the
skin protector generally designated by reference numeral 30
includes a lower part 31 of tubular configuration, preferably of
cylindrical confiquration which is separated from the upper part 34

by a flange-like annular part 35 whose lower surface 35/ forms an

abutment surface and is intended to rest on the external surface of
the skin. A through-bore 33 extending through the upper part 34,
the flange-like part 35 and the lower part 31 defines an axial

direction 33’/. As the cross~sectional area of the flange-like part
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35 at right angle to the axial direction 33/ 1s larger than the
cross-sectional area of the lower part 31, also at right angle to
the axial direction 337/, the lower surface 35/ of the flange-like
part 35 which is intended to rest on the outer surface of the skin,
limits at the same time the insertion depth of the skin protector
into the incision. A nipple generally designated by reference
numeral 37 1is provided with an internal bore 39 which 1is 1in
communication with the internal bore 36/ of the stub-like
connecting portion 36 forming part of the upper part 34. The
nipple 37, which is provided externally with cbnventional barbs, 1s
connected with the stub-like connecting portion 36 by way of a
conventional swivel joint 38 so as to permit the suction line,
which may rest on the skin of the patient, to freely rotate through
360° relative to the skin protector. In order to anchor the lower
part in the incision and thereby reduce the 1likelihood of
inadvertent removal of the skin protector during the surgical
operation, the lower part 31 is provided with anchoring means
which, in the preferred embodiment, includes a rib-like spiral 32
extending about the outer surface of the lower part 31. The rib-
like spiral 32 thereby extends from the lower free end of the lower
part 31 to a point spaced about 4 mm. from the lower surface 357 of
the flange-like part 35, 1i.e., a distance corresponding
approximately to the thickness of the skin consisting of epidermis

and dermis so that the rib-like spiral 32 will be located in the

area of the subcutaneous tissue.
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In lieu of a spirally shaped anchoring means 32 shown in the
preferred embodiment, other anchoring means are also within the
scope of this invention such as a textured outer surface of the
lower part, one or more annular rib-like parts extending about the
outer surface of the lower part with the distance of the annular
rib-like part closest to the lower surface 35/ amounting again to
about 4 mm., or non-spirally shaped ribs extending in the more or
less axial direction which may be tapered and reach a maximum
height in the radial direction about 4 mm. from the lower
surface 35’. The free end of the lower part 31 may also be
provided with a barb of small dimension whose outer surface
increases in the direction toward the surface 35/. Additionally,
the flange-like part 35 may also have any other shape, such as a
polygonal shape, as long as it provides a lower surface 35’ forming
an abutment surface to rest on the skin. Furthermore, the upper
part 34 may also be made of such size and configuration that its
cross—-sectional area approaches that of the flange-like part 35 so
that the lower end surface adjoining the lower part 31 would then
form directly the lower surface 35/. The angle defined by the axis
of the bores 39 and 36’ need not be at right angle but may also be
at an angle different therefrom. Furthermore, in order to enhance
the aspiration efficiency of the suction line, a seal in the form
of an annular ring may be provided near the upper end of bore 33
within an annular groove provided thereat. By choosing the
flexibility of the material of the annular ring as well as 1its

dimensions, it is possible to obtain a viable compromlise between
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desirability of free movement of the probe and efficiency of the
asplration.

Turning now to Figure 3A, this figure 1llustrates an
introducer member generally designated by reference numeral 40
which includes a lower part 41 provided with a blunt end 42 and an
upper handle part 43. The lower part 41 intended to be lnserted
into the incision to create a tunnel for the insertion of the skin
protector has a diametric dimension larger than the bore 33 in the
skin protector, preferably'larger'than the.diametric dimensions of
the lower part 31. The blunt end 42 may be of hemispherical shape.

Figure 3B illustrates a driver member generally designated by
reference numeral 50 which includes an upper handle part 51 and a
lower introducer part 52. As shown in Figure 3B, the driver member
50 is provided with anakially extending cut-out 53 in order to be
" able to mount the driver member 50 over the stub-like connecting
portion 36 of the skin protector until its lower surface 53’ abuts
at the upper surface 34’ of the upper part 34. This cut-out 53
thereby extends in the axial direction and is of such dimension as
to accommodate the stub-like connecting portion 36. Moreover, this
cut-out 53 is not just an axial cut-out but is provided with a
further cut 53’ so that when the driver member 50, installed over
the skin protector 30 is rotated in the counterclockwise direction,
a C-shaped lip is formed whose lower end then extends below the
stub-like connecting portion 36 in order to be able to withdraw the
skin protector together with the driver member 50 1n the axial

direction while the driver member may be rotated 1in the
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counterclockwise direction, i.e., 1n a direction opposite to the
direction of the spiral which assists in inserting the skin
protector into the incision when rotating the driver member in the
clockwise direction.

Typical dimensions of a preferred embodiment are indicated in
the various figures of the drawing in appropriate units, such as
millimeters. However, it 1s understood that these dimensions are
merely for purposes of illustration and are not to be considered
limitative of the invention as they may be modified as known to
those skilled in the art. The body of the skin protector 10, which
is made 1in one piece of plastic material by conventional
techniques, is preferably made from gas (ETO) or steam sterilizable
material which resists deformation and 1incorporates an outer
configuration to aid in maintaining positioning in situ during the

operative procedure.

During surgical procedure, a skin protector 1is positioned
through the skin incision prior to 1insertion of the probe. The
ultrasonic probe is then inserted through the port of entry in the
skin protector formed by the through-bore, thus eliminating direct
contact between the probe and the incisional site. The port of
entry may also have a larger surface area or external diameter to
provide additional material for protection of direct contact
between the probe and the skin.

The skin protector of this invention can be made small 1in
physical dimensions to advantageously minimize the required length

of the incision, and to allow for implantation and use thereof 1in
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areas with smaller probes, also 1n areas of less subcutaneous
tissue volume. The vacuum outlet has an integrated locking swivel
joint to permit full rotation of the vacuum 1line during the
surgical procedure, yet prevents passive disconnection of the
vacuum source. The vacuum line may be connected to a standard
operating room supply and suction reservoir or to a portable vacuun
source. The barbed outer surface of the nipple is provided to
accommodate most standard-sized suction tubing.

Examples of materials demonstrating characteristics of
durability include, for example, ultra high molecular weight
polyethylene (UHMWPE) and ULTEM®. Parts made of ULTEM® permit
standard steam autoclave procedures where desired. Both of these
materials resist fragmentation and particulation with direct
transverse contact of the ultrasonic probe. However, other
materials offering similar characteristics may also be used,
including those used for throw-away medical parts. The skin
protector 10 is inserted into the skin incision with the aid of the
driver 50 turning the part in a clockwise direction and thereby
anchoring the skin protector in the subcutaneous tissues by means
of the rib-like anchoring spiral. The skin protector 30 may be
removed again by using the driver 50 to turn in a counterclockwise
direction.

The outer configuration of the skin protector 10 may also

include various confiqurations for maintaining  temporary

implantation in situ, whereby the anchoring configuration is placed
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at a distance to the base of the skin protector 1in order to
decrease undue stress on the skin at the incisional site.

While we have shown and described only one embodiment of a
skin protector in accordance with this invention, it is understood
that the same is not limited thereto but is susceptible of numerous
changes and modifications as known to those skilled in the art.
For example, the lower part 31 may also be without any anchoring
means as described in connection with the preferred embodiment. We
therefore do not wish to be limited to the details shown and
described herein but intend to cover all such changes and

modifications as are encompassed by the scope of the appended

claims.
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CLAIMS:

1. A skin protector for protecting the skin incision from
thermal and frictional abrasion caused by movements of a probe
adapted and intended to move freely and continuously inside the
skin protector during a surgical procedure, comprising a skin
protector body made of ultrasonic-compatible material including
first means forming a lower part for insertion into the incision
Lo access the subcutaneous space and second means in one piece
with said first means and intended to remain external of the
skin, said second means providing limiting means for limiting
the insertion depth of the first means of the skin protector in
the subcutaneous space, said body being provided with a
substantially aligned bore defining an axial direction and of a
diametric dimension allowing free movement of a probe inside
sald skin protector during the surgical procedure, and further
means directly on and integral with the outer surfaces of the
lower part to enable anchoring of said skin protector body in
the i1ncision and thereby maintain the in-situ position of the
skin protector by lessening the likelihood of unintentional

withdrawal of the skin protector out of the incision during

movements of the probe.

2. A skin protector according to claim 1, wherein said
limiting means includes abutment surface means intended to face
the skin externally and having a cross-sectional area larger
than the cross-sectional area through said lower part at a

substantially right angle to the axial direction.
3. A skin protector according to claim 2, wherein said

second means has a lower end surface, and wherein said abutment

surface means 1s formed directly by said lower end surface.
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4. A skin protector according to claim 2, wherein said

abutment surface means is formed by an annular disk-like part.

5. A skin protector according to claim 1, wherein said
anchoring means 1s formed by one of rib-like means, a textured

outer surface of the lower part, barb means and threaded means.

©. A skin protector according to claim 5, wherein said
lower part has an outer surface and a free end, and wherein said

anchoring means 1s formed by at least one rib-like means

provided over at least a portion of the outer surface of the

lower part.

7. A skin protector according to clam 6, wherein said

rib-like means 1s spaced from said limiting means by a distance
corresponding approximately to the thickness of the skin

consisting of the epidermis and dermis.

8. A skin protector according to claim 7, wherein said
rib-like means 1s spirally shaped commencing in the area of the
free end of the lower part and extends spirally upwardly about

said lower part in the direction toward the limiting means.

9. A skin protector according to claim 8, wherein said
spirally shaped rib-like means terminates at a distance from
sald limiting means corresponding approximately to the thickness

of the skin consisting of epidermlis and dermis.

10. A skin protector according to claim 1, wherein said

lower part is of cylindrical shape.
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11. A skin protector according to claim 1, wherein said
skin protector body includes vacuum-assisted means to remove at
least a large part of the emulsion and other fluid substances
seeking to leak out through the space between a probe and the

through-bore.

12. A skin protector according to claim 1, wherein said

second means 1s formed at least in part by a disk-like member

13. A skin protector according to claim 12, wherein said

disk-like member 1s of non-circular shape.

14. A skin protector according to claim 1, wherein said
anchoring means terminates at a distance from said limiting
means corresponding approximately to the thickness of the skin

consisting of epidermis and dermis.

15. A skin protector, especially for protecting the skin
incision from thermal and frictional abrasion during ultrasonic-
assisted liposuction, comprising a skin protector body including
first means forming a lower part for 1insertion into the
incisions and second means forming an upper part intended to
remain external of the skin and including limiting means for
limiting the 1insertion depth of the skin protector into the
incision, said body being provided with a substantially aligned
through-bore defining an axial direction, and connecting means
enabling connection of salid through-bore with a suction line,
salid connecting means extending at an angle to said axial
direction from said second means and being provided with a
connecting bore angularly disposed to said axial direction and

in communication with said through-bore, and said aligned
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through-bore having a diametric dimension sufficiently large to

recelve an ultrasonic probe.

16. A skin protector according to claim 15, wherein said
limiting means includes a surface means expected to face the
skin and having a cross-sectional area larger than the cross-

sectional area through said lower part at a substantially right

angle to the axial direction.

17. A skin protector according to claim 16, wherein said

upper part has a lower end surface, and wherein said surface
means 1s formed directly on the upper part by the lower end

surface thereof.

18. A skin protector according to claim 16, wherein said

surface means 1s formed by an annular disk-like part between

sald upper and lower parts.

19. A skin protector according to claim 15, wherein said
skin protector further comprises anchoring means for lessening

the likelihood of an unintentional withdrawal of the skin

protector out of the incision.

20. A skin protector according to claim 19, wherein said

anchoring means 1s formed by a textured outer surface of the

lower part.

21. A skin protector according to claim 19, wherein said
lower part has an outer surface, and a free end and wherein said

anchoring means i1ncludes at least one rib-like means provided

over at least a portion of the outer surface of the lower part.
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22. A skin protector according to claim 21, wherein said
rib-like means 1s spaced from said limiting means by a distance
corresponding approximately to the thickness of the skin

consisting of the eplidermis and dermis.

23. A skin protector according to claim 21, wherein said
rib-like means 1s spirally shaped commencing in the area of the
free end of the lower part and spirally extending about said

lower part in the direction toward the upper part.

24. A skin protector according to claim 23, wherein said
spirally shaped rib-like means terminates at a distance from
said limiting means corresponding approximately to the thickness

of the skin consisting of epidermis and dermis.

25. A skin protector according to claim 15, wherein said
connecting means 1ncludes a nipple connected to said upper part

by a swivel joint.

26. A skin protector according to claim 25, wherein said
upper part has a stub-like connecting portion of cylindrical

shape which forms internally part of the swivel joint.

27. A skin protector according to claim 15, wherein said

lower part i1s of cylindrical shape.

28. A skin protector according to claim 15, wherein said
upper part is one of cylindrical and polygonal shape in cross

section transverse to the axial direction.
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29. A skin protector according to claim 15, wherein the
upper and lower parts of said skin protector body as well as the

connecting means are made from an autoclavable plastic material.

30. A skin protector according to claim 15, wherein said
upper part includes a stub-like connecting portion, and wherein
sald connecting means includes a nipple operable to be connected
to said stub-like connecting portion of the upper part by a
swivel joint, said limiting means including an annular disk-like

part between said supper and lower parts, and wherein said skin

protector 1s made of an autoclavable plastic material.

31. A skin protector according to claim 30, wherein said
skin protector further comprises anchoring means for lessening
the likelihood of an unintentional withdrawal of the skin

protector out of the incision.

32. A skin protector according to claim 31, wherein said

anchoring means 1s formed by a textured outer surface of the

lower part.

33. A skin protector according to claim 31, wherein the
lower part has an outer surface and said anchoring means is
formed by one of a rib-like means extending about at least a
part of the outer surface of the lower part or a textured

surface on at least a part of the outer surface of the lower

part.

J4. A skin protector according to claim 33, wherein said
rib-like means is spaced form said limiting means by a distance
corresponding approximately to the thickness of the skin

consisting of the epidermis and dermis.
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35. A skin protector according to claim 33, wherein said
rib—-like means 1s spirally shaped commencing in the area of the
free end of the lower part and spirally extending about said

lower part in the direction toward the upper part.
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