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Description

FIELD OF THE INVENTION

[0001] The field of the invention is specially shaped
balloon dissection or retraction devices More particularly,
the invention relates generally to an apparatus which in-
cludes a specially shaped balloon, such as a tapered
balloon, useful in a method for dissecting and/or retract-
ing tissue to facilitate laparoscopic procedures such as
minimally invasive subfascial endoscopic perforator sur-
gical procedures. See US-A-5814060 (on which the pre-
characterizing part of claim 1 below is based) as well as
WO 99/12602, US-A-5514153 and DE-A-1810807.

BACKGROUND OF THE INVENTION

[0002] More than 2.5 million people in the United
States suffer from chronic venous insufficiency which in-
cludes disorders such as edema, stasis pigmentation,
stasis dermatitis and stasis ulceration. Treatment of ve-
nous ulcers is difficult and costly, and their recurrence is
frequent despite the treatment. Patients with venous ul-
cers may face partial or permanent disability and suffer
the psychological and economic effects of losing mobility.
[0003] A promisingapproach tothe treatment of chron-
ic venous insufficiency is subfascial endoscopic perfora-
tor surgery ("SEPS"). Before discussing the SEPS pro-
cedure and the present intention" application to surgical
procedures such as SEPS, it will be helpful to briefly re-
view the venous anatomy of the leg and the pathophys-
iology of chronic venous insufficiency.

[0004] Venous blood is returned from the lower leg to
the heart through a system comprising three types of
veins: superficial veins which drain venous blood from
tissue above the deep fascia in the lower leg, deep veins
which drain blood from venous sinuisoids in the lower
leg, and perforator veins which drain blood from the su-
perficial veins into the deep veins.

[0005] Superficial veinsinclude the greater saphenous
vein, the lesser saphenous vein and the posterior arch
vein. The lesser saphenous vein ascends from the lateral
side of the foot and travels superiorly on the posterola-
teral side of the calf. The greater saphenous vein origi-
nates at the arch of the foot and eventually rises along
the medial aspect of the lower leg. The posterior arch
vein, or Leonardo’s vein, drains blood from below the
medial ankle, rises along the medial half of the leg and
joins the greater saphenous vein.

[0006] The deep veins lie beneath the deep fascia and
include the paired posterior tibial veins, the anterior tibial
veins, the peroneal veins and the popliteal vein. Some
of the deep veins originate at the foot and ascend the
lower leg.

[0007] The perforator veins which connect the super-
ficial veins to the deep veins are called "perforator” veins
because they penetrate the deep fascia as they travel
from the superficial veins to the deep veins. Perforator
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veins include anterior perforator veins situated on the
anterolateral surface of the lower leg, lateral perforator
veins found on the posterolateral surface of the lower
leg, and medial perforator veins located on the medial
side of the lower leg. The medial perforator veins further
include the Cockett perforator veins which are located
toward the ankle.

[0008] The blood pressure in veins is much lower than
the blood pressure in arteries, often by a factor of fifty.
The low venous blood pressure itself is incapable of re-
turning venous blood, particularly in the lower limbs, to
the heart. As aresult, skeletal muscles in the lower limbs
assist by contracting to pump venous blood from the low-
er limbs to the heart. For example, the veins in the calf
muscle are surrounded by a tight muscle-fascial enve-
lope which forms a "calf-muscle pump". Contraction of
the calf muscles compresses the veins and propels the
venous blood upward to the heart.

[0009] When the calf muscles are relaxed (diastolic
phase), the valves of the perforator veins are open which
permits blood to flow one-way from the superficial veins
to the dilated soleal sinusoids of the deep vein system.
The next muscle contraction (systolic phase) expels the
blood temporarily stored in the soleal sinuisoids into the
popliteal and femoral veins of the deep vein system. Dur-
ing the systolic phase of the calf-muscle pump, the valves
of the perforator veins are closed to prevent blood from
being expelled back through the perforator veins and into
the superficial veins. The valves of the perforating veins
further protect various subcutaneous tissues from the
muscular systolic pressure generated by the calf-muscle
pump, which pressure may range from 150 to 300 mm
Hg.

[0010] When the valves in the perforator veins fail to
function correctly (perforator vein incompetence), blood
will flow backward (reflux) from the deep veins to the
superficial veins, thereby failing to return to the heart.
Perforator vein incompetence may be caused, for exam-
ple, by local trauma, long-term saphenous incompe-
tence, or minor calf-vein thrombosis.

[0011] Reflux of blood due to perforator vein incompe-
tence may result in chronic ambulatory venous hyperten-
sion, that is, a persistent case of elevated ambulatory
venous pressure. Patients with chronic ambulatory ve-
nous hypertension may have symptoms such as aching,
fullness, or tiredness in their lower leg. Chronic ambula-
tory venous hypertension may further lead to venous ul-
ceration, a painful and often debilitating condition. In fact,
the more extensive and the more distal the reflux, the
greater the chance that the patient will develop a venous
ulcer.

[0012] According to one study, 80-90% of incompetent
perforator vein cases involve the medial perforator veins
in the lower leg, 15% involve the lateral perforator veins,
and 5% involve the anterior perforator veins. Of the
80-90% of incompetent perforator vein cases which in-
volve the medial perforator veins in the lower leg, most
occur near the region of Cockett’s perforator veins. Cock-
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ett’'s perforator veins are located at roughly six, twelve
and eighteen centimeters from the heel sole.

[0013] Treatment of chronic venous insufficiency in-
cludes noninvasive treatments such as leg elevation to
foster draining the blood out of the lower leg, compression
by application of bandages to reduce venous pressure
in the lower leg, and topical therapies to promote healing
of ulcerous wounds. Treatment also may include invasive
treatments such as sclerotherapy, skin grafting, stripping
of superficial veins, open subfascial perforator surgery,
subfascial endoscopic perforator surgery and deep vein
reconstruction. The proper treatment or treatments to ap-
ply depend on the particular circumstances of the pa-
tient’s venous dysfunction. Skin grafting may be used to
accelerate healing of ulcerous wounds through the cov-
ering of wounds with split-skin, mesh, or pinch grafts.
Skin grafting, however, does not eliminate the underlying
cause of venous dysfunction. Instead, it treats the symp-
toms of venous dysfunction such as the ulcer. Thus, re-
currence of ulcers is likely. Sclerotherapy involves inject-
ing a sclerosing solution into dysfunctional blood vessels
to cause them to obliterate. The removal of dysfunctional
vessels reduces venous reflux. Similarly, superficial vein
stripping involves excising dysfunctional superficial veins
by subcutaneous dissection in order to reduce venous
reflux. However, the removal of superficial veins does
not resolve reflux problems in the perforator veins. Deep
vein reconstruction is reserved for patients whose ulcers
have failed to respond to all other kinds of therapy. Deep
venous reconstruction includes direct valve repair (val-
vuloplasty), valve transposition and valve transplanta-
tion.

[0014] Open subfascial perforator surgery involves
making at least one long incision in the lower leg to gain
access to the perforator veins which are then ligated or
removed. When incompetent perforator veins are re-
moved, new perforator veins begin to grow through a
regeneration process. As a result, dysfunctional perfora-
tor veins are replaced by regenerated perforator veins.
Open subfascial perforator surgery tends to prevent re-
current venous ulceration because this treatment attacks
a root cause of perforator venous dysfunction. However,
incisions near or at the locations of diseased skin (e.g.,
ulcers) may result in wound complications and delayed
wound healing. Thus, there is a need for a surgical pro-
cedure which uses an incision site more distant from the
area of ulcerative damage and yet provides access to
the underlying perforator veins.

[0015] While subfascial endoscopic perforator surgery
(SEPS) is not indicated for all venous dysfunctions or for
all patients, it permits surgeons to make an incision more
remote from an ulcerous wound and yet gain access to
perforator veins underlying the ulcer. SEPS approaches
vary. Some surgeons use a one-port approach where
the scope and working instruments are introduced
through a single incision in the proximal calf. In the dual
port approach which enhances visualization, one port is
used for the scope and the other port is used for the
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working instruments. The space created by either the
single or dual port approach may be optionally insufflated
with gas, such as CO,, or any other suitable fluid. The
SEPS approach requires the dissection of the subfascial
plane so that surgical instruments can access and ligate
the dysfunctional perforator veins. Dissection of the sub-
fascial plane may be accomplishes manually with surgi-
cal instruments. Besides blunt dissection, dissection can
also be performed by inserting a deflated balloon to the
subfascial tissue plane and then inflating the balloon to
cause dissection of tissue layers along the tissue plane.
Atraumatic balloon dissection of the subfascial plane ex-
poses the perforator veins and creates space for the sur-
geon to access and ligate dysfunctional perforator veins,
while minimizing trauma to the blood vessels, long-stand-
ing ulcers and damaged tissues. Compared to blunt dis-
section, balloon dissection results in less bleeding, due
in part to the atraumatic nature of tissue dissection and
in part to the tamponade effect of the balloon on sur-
rounding tissues. Thus, the balloon offers the advantage
of minimizing trauma to certain tissues (e.g., veins) while
accomplishing sufficient dissection of tissues to afford
visualization, if desired, as well as access to the vein.
[0016] The Spacemaker SEPS balloon device (model
number VDB 300), which is manufactured and sold by
General Surgical Innovations, Inc., the assignee of the
present patent application, is a balloon device which may
be used to dissect the subfascial plane for a SEPS pro-
cedure. This balloon is mounted to a cannula and inflates
to a predictable cylindrical shape. The diameter of the
cylindrical balloon is generally uniform along the length
of the balloon.

[0017] Because many of the incompetent perforator
veins occur near the ankle where blood is the furthest
from the heart, resulting tissue damage and venous ul-
cers may occur near the ankle. Thus, there is a need for
an improved balloon dissection device which further min-
imizes trauma to the already deteriorated tissue and
which permits further dissection of the subfascial space
at a location close to the ankle.

SUMMARY OF THE INVENTION

[0018] The present invention is defined in claim 1 be-
low and provides a balloon suitable for tissue dissection
and/or tissue retraction, which balloon inflates to a shape
and size specially designed for the surgical procedure to
be performed and the anatomy of the region of the body
in which the surgical procedure is to be performed. A
preferred use for the present balloon device is in the field
of fiber optic surgery, including endoscopy, arthroscopy
and laparoscopy which require looking into and operating
within a limited space with a fiber optic light and camera.
[0019] The present invention makes available a med-
ical device having a balloon which inflates to a predeter-
mined size and shape for dissecting tissue layers for the
purpose of conducting a desired surgical procedure.

[0020] The present invention provides a medical de-
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vice having a balloon which inflates to a tapered shape
for dissecting tissue layers near the ankle in a SEPS pro-
cedure.

[0021] The present invention may be embodied in a
medical device having a balloon which has a non-tapered
portion and a tapered portion where inflation of the bal-
loon dissects tissue layers in a SEPS procedure.
[0022] The present invention offers a medical balloon
device whose balloon is shaped upon inflation to dissect
tissue in a non-uniform manner. For example, the balloon
may be shaped such that each portion of the balloon
causes a different amount of dissection of the surround-
ing tissues. Besides affecting the amount of dissection,
the balloon also may be shaped to cause variations in
the location, shape, direction, or any other characteristic
of the resulting dissection.

[0023] The present invention can be embodied in a
medical balloon device whose balloon is inverted or gath-
ered about a cannula.

[0024] The present invention can be embodied in a
medical balloon device whose balloon is inverted or gath-
ered about a cannula and inflates in stages such that the
balloon unfolds, everts and inflates (but not necessarily
in that order).

[0025] The present invention offers a medical balloon
device whose balloon is inverted and whose cross sec-
tion is sized to assure sequential inflation of the balloon
after the main body of the balloon is inflated.

[0026] Embodiments of the present invention can take
the form of a medical balloon device whose balloon un-
folds, everts and/or inflates in a controlled, predeter-
mined manner.

[0027] The present invention can be in the form of a
medical balloon device having a handle comprising a plu-
rality of sections where each section is used to remove
a respective part of the device from inside the patient’s
body. After using the plurality of sections to remove parts
of the device from the patient’s body, a port providing
access into the patient’s body remains.

[0028] The present invention is useful in balloon dis-
section methods for dissecting tissue to provide access
to an anatomical structure inside the patient’s body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Reference is made to the accompanying draw-
ings, where like reference numerals are used on like parts
and where illustrative embodiments of the invention are
shown from which one of ordinary skill in the art will ap-
preciate novel features and advantages of the present
invention.

Figure 1 is a perspective view of an embodiment of
the invention prior to insertion of the device into a
patient.

Figure 2 is a perspective view of the embodiment of
Figure 1 where the balloon cover has been removed
and the balloon unfolded.
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Figure 3 is a perspective view of the balloon cover
of the embodiment shown in Figure 1.

Figure 4 is an exploded view of the parts of the em-
bodiment of Figure 1.

Figure 5 shows the dimensions of a preferred em-
bodiment of a 240 cc tapered balloon for a SEPS
procedure.

Figure 6 is a schematic diagram which illustrates the
insertion of an embodiment of the balloon dissection
device of the present invention into the lower leg of
a patient for a SEPS procedure.

Figure 7 is a schematic diagram which illustrates the
inflation of the balloon after insertion of the device
of Figure 6 into the patient’s lower leg.

Figure 8 is a schematic diagram which illustrates the
insertion of an endoscope into the dissected space
in the tissue after the balloon of Figure 7 has been
deflated and removed from the patient’s leg.
Figure 9 is a schematic diagram which illustrates the
partial performance of a SEPS procedure wherein a
perforator vein is divided.

Figure 10 is a schematic diagram showing a closeup
view of the ligation and division of a perforator vein
during a SEPS procedure.

Figure 11 is a cross section view of a balloon that
has been everted into itself.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0030] The balloon devices described and claimed
herein are suitable for the various uses.

[0031] The balloon dissection device as described
herein may utilize an elongate balloon with a tunneling
shaft assembly of the types described in any one of U.S.
Patent No. 5,836,961 (serial number 08/124,283), U.S.
Patent No. 5,607,443 (serial number 08/267,488), U.S.
Patent No. 5,730,756 (serial number 08/388,233), U.S.
Patent No. 5,772,680 (serial number 08/570,766) and
U.S. Patent No. 5,540,711, the disclosure of each of
which is assigned to General Surgical Innovations, Inc.,
the assignee of the present patent application. U.S. Pat-
ent No. 4,271,839 to Fogarty et al. discloses a balloon
catheter with an inverted balloon. U.S. Patent Nos.
5,690,668 and 5,601,589, both by Fogarty et al., include
relevant disclosures.

[0032] With traditional blunt dissection, the incision in
the skin must be larger than the surgical area being
worked upon, so that the surgeon can insert and move
the mechanical dissectors and instruments into position.
By contrast, the balloon dissection device of the present
invention, an exemplary embodiment of which is illustrat-
ed in FIG. 1, is insertable through a small laparoscopic
incision. With the balloon dissection device 10, the open-
ing at the skin is smaller at the skin where the device is
inserted and wider at the location inside the body where
the balloon is expanded. The balloon 20 is first placed
into the body in a deflated state, and then, as it is inflated,
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the balloon dissects and pushes tissue out of the way in
the deeper layers of the body so that one can see and
safely operate on affected tissue. Inflation of the balloon
20 dissects and moves appropriate tissue out of the way
to enable a surgeon to see and work better within the
body. The balloon 20 may also be used to dissect and
move tissue in order to create a space between the tis-
sues for visualization and/or for working. The balloon 20
can be left inflated in the tissue while the surgeon inserts
working and/or visualization instruments and performs a
surgical procedure outside the balloon 20. Alternatively,
the balloon 20 can be deflated and removed prior to the
insertion of instruments and the performance of the sur-
gical procedure.

[0033] As shown in FIG. 1, the balloon dissection de-
vice 10 includes a tunneling shaft assembly 12 substan-
tially similar to the tunneling shaft assembly disclosed in
U.S. PatentNo. 5,690,668. The tunneling shaft assembly
12 has a multiple-piece handle assembly 14. Alternative-
ly, a hollow tube having either a one or two-piece handle
construction may be utilized. The handle assembly 14
includes a cannula 16, a tunneling shaft 18 and an obtu-
rator 24. The tunneling shaft 18 extends through a bore
in the obturator 24. The obturator 24 extends through the
cannula 16. The tunneling shaft 18 may have an olive-
shaped, or other blunt-shaped, obturator 26 mounted on
its distal end to provide a blunt distal end for tunneling.

[0034] A skin seal 28 may be utilized if needed for the
procedure to be performed, and may be as substantially
described in U.S. Patent No. 5,836,961 (serial number
08/124,283). The skin seal 28 may be slidably mounted
and frictionally retained on the outer surface of the can-
nula 16. A movable collar 30 on the skin seal 28 provides
for adjustment on and locking to the outer surface of the
cannula 16. The outer surface 32 of the skin seal 28 is
progressively cylindrical and tapered and has helical
screw threads 34 for engaging the skin of the patient to
form an air-tight seal with the skin.

[0035] Prior to inflation, the balloon 20 would appear
as shown in FIGs. 1 and 5. In FIG. 1, the balloon 20 is
shown in dotted lines under a balloon cover 22. FIG. 2
depicts the balloon dissection device of FIG. 1 with the
balloon cover 22 removed and the balloon 20 in its un-
folded (deflated) state. FIG. 3 illustrates the balloon cover
22 of FIG. 1 after removal. FIG. 4 is an exploded parts
view of the balloon dissection device of FIG. 1. FIG. 5
depicts the dimensions in inches of a preferred embod-
iment of a 240 cc tapered balloon which may be used for
a SEPS procedure.

[0036] As shown in FIGS. 1-4, an inflatable elongate
balloon 20 is mounted on the tunneling shaft 18 which is
part of the tunneling shaft assembly 12. The tunneling
shaft 18 may be a type of cannula to receive an endo-
scope, or rod. The balloon 20 has a proximal end 36
which is closest to the handle 13 and a distal end 38
which extends substantially beyond the distal-most point
of the tunneling shaft 18 when the balloon is fully inflated.
The balloon 20 can be mounted on one side of a cannula
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or a scope, or it can be mounted to surround the cannula
or scope. The balloon 20 also can be mounted on a sep-
arate shaft passing through a lumen or channel of the
cannula. The shaft with a balloon on the end can be
pushed or slid through the cannula. Alternatively, the bal-
loon 20 can expand out of, thenrecess back into, agroove
on a cannula. The balloon 20 and/or the cannula to which
it is mounted can have multiple lumens through which
otherinstruments may be passed. The cannula may have
multiple balloons, each of which may be independently
controlled orinflated to, for example, dissect tissue layers
in stages. Alternatively, the multiple balloons may be con-
trolled as a single unit.

[0037] The improved balloon device provides for an
inflatable balloon which optionally may be inverted, fold-
ed, or rolled about a tunneling shaft 18. In a preferred
embodiment, the deflated, elongate balloon 20 has at
least part of its distal extremity folded inwardly to shorten
its predeployment length. FIG. 11 illustrates a cross-sec-
tion view of a balloon which has been inverted into itself.
The distal portion 38 of the balloon 20 can be folded in-
wardly by, for example, inverting the distal end portion
38 of the balloon 20 into the proximal portion 36 so that
approximately one-half of the balloon 20 is folded into
the other half of the balloon 20, reducing its overall length
when deflated to approximately one-half of its fully ex-
tended, inflated length. This prevents the distal portion
38 of the folded balloon 20 from extending substantially
beyond the distal extremity of the tunneling shaft 18. If a
shorter folded balloon 20 is desired, the balloon 20 may
be shortened further by repeatedly inverting and/or fold-
ing the portion of the balloon 20 which is now the most
distal point of the balloon so that the inflated balloon 20
is, for example, reduced to be approximately one-fourth
of its fully extended, inflated length. Additional inversions
and/or folds are possible. Moreover, each fold need not
be to shorten the balloon by one-half, but a fold can re-
duce the length of the balloon 20 by some other amount.
Moreover, the balloon 20 can be folded lengthwise any
number of times toward the tunneling shaft 18, or be
rolled or gathered about the tunneling shaft 18, in order
to reduce the width of the balloon 20. Diagonal folds are
also possible.

[0038] Thus, as the balloon 20 is inflated, the balloon
20 progressively unwraps itself from the tunneling shaft
18 as its side margins move outwardly from the center
axis of the balloon while expanding to cause progressive
separation or dissection of tissue by the application of
forces generally perpendicular to the surface of the bal-
loon 20. Ifinverted, the cross-sectional aspect of the bal-
loon may be sized to assure sequential inflation after the
main body of the balloon is inflated. In this manner, the
main body of the balloon can be made to actas an anchor
from which the inverted balloon may extend distally in a
controlled manner, increasing the dissection.

[0039] The balloon 20 is flexible and has no significant
sharp edges which might injure tissue being moved or
dissected by the balloon. The balloon 20 may be made
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of a stretchable material which stretches when pressu-
rized from within so as to conform, to the extent desired,
to the surrounding tissue confines and then collapses
partially of its own accord when depressurized or with
the help of suction. For example, the balloon 20 may be
made of an elastomeric material such as Silastic elas-
tomer which is available from Dow Corning in medical
grades. Other suitable materials include silicone, latex,
or polyvinylchloride (PVC).

[0040] Alternatively, the balloon 20 may be of a more
inelastic material which does not stretch significantly, but
which expands when pressurized from within and which
may be collapsed by the use of suction. In this case, it
would preferably be made of a polymer of the class in-
cluding Kevlar or Mylar film for strength and structural
integrity. Generally, the balloon also may be made from
any very thin walled polymer.

[0041] In the preferred embodiment for a SEPS pro-
cedure, the balloon 20 inflates to a generally predeter-
mined size and shape by methods and materials as
known to those of skill in the art. Balloon 20 is preferably
formed of a non-elastomeric, medical grade material of
a suitable type such as polyvinyl chloride, polyethylene,
or polyurethane. For example, a suitable material for the
balloon 20 which is to be used in a SEPS procedure is
0.15mm (0.006 inch) thick polyurethane film such as PS-
8010 supplied by Deerfield Urethane, Inc. of South Deer-
field, Massachusetts. Balloon 20 can be formed of two
sheets of such material which have their outer margins
bonded together by suitable means such as by adhesive
or heat at a margin extending around the perimeter of
the balloon. Alternatively, balloon 20 may be formed out
of a single formed or molded piece.

[0042] The balloon 20 may also be made from a bio-
compatible and/or biodegradable material so that if the
surgeon desires to keep the balloon 20 in place in the
body for a extended period of time, it will not harm the
tissue. The balloon 20 can be made of a composite ma-
terial, that is, a particle or fiber-reinforced material. Com-
posite materials can be made to be strong while flexible.
Composite materials also allow the balloon to assume a
specific shape upon inflation. The composite material
may also be biodegradable if desired.

[0043] The surface of the material of the balloon 20
can be pebbled, roughened, or ridged, or have serrated
edges, to better grip tissue and hold the balloon 20 in
position. The balloon 20 also may be made of a trans-
parent material to provide the surgeon with a better vis-
ualization of the operating area. One surface of the bal-
loon 20 may be made of or have thereon a reflective
surface to reflect light if desired.

[0044] The balloon 20 optionally may be reinforced
with stainless steel, nylon, or other fiber to prevent punc-
turing and to provide structural shape and support. The
balloon may have an inner and outer wall such that fila-
ments, tethers, or cords are placed between the inner
and outer walls to limit their separation from each other.
For further detail about such embodiments, see U.S. Pat-
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ent No. 5,514,153 and U.S. Patent No. 5,331,975. The
inner wall can be made more rigid than the outer wall.
The balloon also may include one or more stretchable
(inflatable or expandable) parts and one or more non-
stretchable parts. The non-stretchable parts can be metal
or plastic pieces such as curved plates which are joined
by the stretchable elements which extend longitudinally
between them.

[0045] The balloon may inflate to any suitable size or
shape. For example, if the surgeon is working against
bone, he can select a balloon which is configured to lie
flat against the bone and expand away from the bone in
order to push tissue away from the bone. As a further
example, in the preferred embodiment for a SEPS pro-
cedure, the balloon may be continuously tapered as il-
lustrated in FIG. 1, or have a cylindrical, non-tapered
body portion and a tapered end portion as depicted in
FIG. 5. FIG. 5 shows the preferred dimensions in inches
of a 240 cc balloon 20. There are numerous ways to
control the size and shape to which the balloon inflates.
[0046] For example, for a common material, upon ap-
plication of a given amount of force, a thinner material
will stretch more than a thicker material. Thus, all other
factors being equal, an inflatable device will stretch more
where it is thinner and will stretch less where it is thicker.
This is one way to control the shape into which a balloon
expands when it is inflated. As an example, if a balloon
has one half made of a very thick material and one half
made of the same but much thinner material, the thin
material will stretch more quickly and easily and the bal-
loon will expand unevenly. The thin half of the balloon
willexpand more than the thicker material underthe same
pressure. The rate of expansion of different portions of
the balloon may be controlled by using different materials
or different thicknesses of materials. For example, if the
balloon has portions formed of a thicker material and por-
tions formed of a thinner material, the thinner portions
will expand before the thicker portions expand. Conse-
quently, tissue may be dissected in stages, or selectively
as needed.

[0047] A secondway to control the shape of expansion
of the balloon is to use a fiber reinforced material. The
direction of the fibers, along with their number, spacing,
layering and length, controls the rate of expansion of the
matrix material. Also, areas devoid of fibers will expand
faster and/or further than areas which are reinforced.
Specifically, the fibers resist stretching along their length.
Thus, the balloon will stretch more in a direction across
the fibers, or where the fibers are not present, than in a
direction along the fibers. Fibers can be placed at the
edge of the balloon to maintain the shape of the balloon
when inflated. Fibers can be layered, with one layer in
one direction and another layer in another direction, to
control expansion in more than one direction. Adding fib-
ers may make the balloon more puncture and tear resist-
ant. For this purpose, the balloon can also be made of
or include a self-sealing material.

[0048] A third way to control the shape of the balloon



11 EP 1 098 596 B1 12

after inflation is to pre-shape the balloon to assume a
certain formwhen expanded. This may be doneina mold-
ing process. For example, the balloon may be formed on
a mandrel which is of a particular shape and which is
sized about half way between the unexpanded and the
desired expanded size of the balloon.

[0049] Another way to achieve shape control is to fix
tethering cords to portions of the balloon in order to con-
trol and/or limit the expansion of the balloon. Yet another
way is to add a plate which limits the shape of the balloon.
For example, if a flat plate is added to a portion of the
surface of the balloon, the flat plate will remain flat and
result in a flat area on one side of the balloon when in-
flated. The balloon can have multiple such plates to cre-
ate specific shapes.

[0050] Accordingly, the balloon 20 itself can be round,
eccentric, oval, conical, wedge-shaped, U-shaped,
curved, angled, or it may be in any shape desired for the
particular application. The balloon 20 may be irregularly
shaped when inflated such that it expands more in an
area where the surgeon desires to have more visualiza-
tion (where greater operating space is needed). Since
skin expands from an incision in an elliptical fashion, the
balloon can be made to assume such an elliptical shape
to fit into the natural opening and cause less trauma. For
further detail about the various types of balloons, balloon
materials, balloon sizes and balloon shapes which may
be used, see U.S. Patent Nos. 5,514,153 and 5,331,975.
[0051] In order to inflate the balloon 20, a flexible tu-
bular member 44 may be utilized as an inflation lumen
for the balloon 20. Balloon 20 has a neck into which one
end of the tubular member 44 extends. The tubular mem-
ber 44 may be secured to balloon 20 in a suitable airtight
fashion, such as by an adhesive. One end of the tubular
member 44 passes and opens into the interior space of
the balloon 20 so that an inflation fluid can be introduced
or withdrawn from the balloon 20. The other end of the
tubular member 44 is connected to a wye adapter 46. A
hand-operated syringe (not illustrated) may be connect-
ed to an extension 48 of the wye adapter 46 as shown
in FIG. 1 and utilized to inflate the balloon 20 with a suit-
able fluid. Suitable fluids include, for example, air, water,
dextrose water, normal saline, CO,, N, and other fluids.
Optionally, a check valve may be used to prevent defla-
tion of the balloon if the syringe or other pressure source
is disconnected. The pressure in the balloon 20 may be
monitored and regulated to keep the force exerted by the
retractor at a safe level to prevent tissue necrosis and/or
damage. The wye adapter 46 is also connected to a male
evacuation fitting 50 by tube 52 which has a pinch clamp
54 mounted thereon. The evacuation fitting 50 terminates
the tube 52 and may be connected to a wall suction device
or aspirator (not shown) to evacuate the fluid from the
balloon 20 when one wants to deflate the balloon. The
body of the tubular member 44 may be attached to a
notch 98 on the skin seal assembly 28 so as to prevent
the tubular member 44 from getting in the way of the
surgeon.
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[0052] The balloon 20 is releasably secured to the tun-
neling shaft 18 by a sleeve 40, as best shown in FIG. 2.
The sleeve 40 can be formed from the same material as
the balloon 20 and may be formed as an integral part of
the balloon 20 by bonding the balloon material together.
Alternatively, the sleeve 40 may be formed as a separate
member of the balloon 20 and for example, bonded to
the balloon 20 by welding, heat sealing, or through the
use of a suitable adhesive. The sleeve 40 extends along
a substantial length of the balloon 20 and is typically, but
not necessarily, disposed generally equidistant from the
side margins of the balloon 20. The sleeve 40 is provided
with a passage extending therethrough which is sized to
slidably accommodate the tunneling shaft 18. The bal-
loon 20 may be separated from the tunneling shaft 18
through the use of, for example, a weakened wall region
42 in and extending along the sleeve 40. The weakened
region 42 may be formed by the co-linear, longitudinally
spaced apart perforations 42 which are spaced closely
enough together to form a weakened region 42. The
weakened region 42 permits the balloon 20 and the
sleeve 40 to be readily separated from the tunneling shaft
18 as desired. The distal portion of the sleeve 40 can be
provided with means, e.g., a radially extending ridge (not
shown), which will create a tighter fit with the tunneling
shaft 18 and inhibit inadvertent axial movement of the
balloon 20 on the shaft 18.

[0053] In a preferred embodiment, the side margins of
the deflated balloon 20 is gathered about the tunneling
shaft 18. Suitable methods of gathering the balloon about
the shaft 18 include wrapping the balloon 20 around the
tunneling shaft 18, rolling the side margins of the balloon
20 towards the tunneling shaft 18 and rolling the balloon
20 around the shaft 18. When in a gathered configuration,
balloon 20 can be enclosed within a removable balloon
cover 22 which comprises a cylindrical tube. The remov-
able balloon cover 22 surrounds, at least substantially,
the balloon 20. The deflated balloon is shown in dotted
lines in FIG. 1 since it lies under the removable balloon
cover 22. The balloon cover 22 protects the deflated bal-
loon 20 as the device is being inserted into a patient. The
removable balloon cover 22 is assembled as follows. As
shown in FIG. 4, the removable balloon cover 22 includes
a balloon cover handle 90. A release lever 92 is attached
to the balloon cover handle 90. The balloon cover handle
90 is attached by a staple 94 to a balloon cover tube 96.
In FIGS. 1, 3 and 4, a removable balloon cover 22 may
be utilized in connection with the balloon dissection de-
vice 10 disclosed herein. The balloon cover 22 encloses
the deflated balloon 20 and holds it against the tunneling
shaft 18. The removable balloon cover 22 serves to fric-
tionally retain the collapsed balloon 20 about the tun-
neling shaft 18. The balloon cover 22 may have a slit
extending along the length of the balloon cover 22 to
permit the cover 22 to be separated from the balloon 20
and the tunneling shaft 18. Instead of having a slit, the
removable balloon cover 22 may have a weakened re-
gion such as perforations extending along the length of
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balloon cover 22.

[0054] Alternatively, a balloon cover which is integrally
formed with the balloon 20 may be used with the balloon
dissection device 10in lieu of the removable balloon cov-
er 22. Such an integral balloon cover may be provided
with a weakened region extending along its length so that
the balloon cover separates from the balloon 20 in the
tunneling shaft 18 as the balloon 20 is inflated. Alterna-
tively, the balloon 20 can be packed into the balloon cover
22 without the presence of a tunneling guide shaft 18.
[0055] Squeezingtherelease lever 92 towards the ver-
tical extension of the balloon cover handle 90 separates
the balloon cover tube 96 from the balloon 20 and the
tunneling shaft 18. If the balloon cover tube 96 has a slit,
the balloon 20 and tunneling shaft 18 would pass through
the slit. If the balloon cover tube 96 has perforations, or
is similarly weakened, squeezing the release lever 92
causes the balloon cover tube 96 to lift upward where-
upon the force causes the perforations to break, freeing
the tube 96 from the balloon 20 and the tunneling shaft 18.
[0056] The construction of an embodiment of the bal-
loon dissection device is shown in FIG. 4. The handle
assembly 14 comprises a tunneling shaft handle portion
comprised of a first end half 60 and a second end half
62, and a cannula handle portion comprised of a first
center half 64 and a second center half 66. The first end
half 60 and second end half 62 are secured to the prox-
imal end of the tunneling shaft 18 to form the tunneling
shaft portion of the handle assembly 14. The movable
latches 68 are held in place by the first end half 60 and
the second end half 62.

[0057] Similarly, the first center half 64 and second
center half 66 are secured to the proximal end portion 70
of the cannula 16 to form the cannula handle portion of
the handle 14. The movable latches 72 are held in place
by the first center half 64 and the second center half 66.
The movable latches 68 couple the tunneling handle por-
tion to the cannula handle portion of the handle assembly
14. By depressing a portion of the movable latches 68
which protrudes to the exterior of the handle assembly
14, the latches 68 move to release the tunneling shaft
handle portion from the cannula handle portion. Once
released, the surgeon can move the tunneling shaft 18
alongiits longitudinal axis by pulling on the tunneling shaft
handle portion. Pulling the tunneling shaft handle portion
away from the incision in the patient causes the tunneling
shaft 18 to compress a compression spring 74. The com-
pression spring 74 lies between the end of the cannula
16 and the cannula handle portion of the handle assembly
14. The compression of compression spring 74 depress-
es latches 72, which releases the cannula handle portion
(reference numerals 64, 66) from the trocar assembly
section 110.

[0058] The latches 72 releasably couple the cannula
handle portion of the handle assembly 14 to the trocar
assembly 80. The cannula 16 and its obturator 24 slide
into a center opening of a rubber seal 88 and then through
a center opening in the trocar assembly 80. One side of
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the rubber seal 88 is inserted into the center opening of
the trocar assembly 80, while the other side of the rubber
seal 88 does not abut any other structure. The trocar
assembly 80 has an integrally formed tubular extension
84 to which a stopcock 82 is mounted. The stopcock 82
permits the introduction of any suitable insufflation fluid
into the dissected space in the body tissue. The trocar
assembly 80 further includes a tube 86 on which the skin
seal assembly 28 is mounted. The skin seal assembly
28 includes a movable collar 30 which can slide along
the skin seal assembly 28 in a direction parallel to the
longitudinal axis of the tube 86. When the skin seal as-
sembly 28 is inserted into a patient’s body, the rubber
seal 88 remains on the exterior of the body and serves
to isolate the interior of the patient’s body from the exter-
nal air. The cannula 16 and the obturator 24 slide into a
center opening of the tube 86 and protrude from the end
of the tube 86, as illustrated in FIG. 1.

[0059] The operation and use of the balloon dissection
device 10 will now be described in connection with an
exemplary surgical procedure. SEPS is one example of
a procedure where the present balloon dissection device
10 may be used. In the SEPS procedure, it is desirable
to obtain access to a diseased or malfunctioning vein in
a patient’s leg so that the surgeon can ligate, divide
and/or remove the diseased vein. Ligation and/or remov-
al of such diseased veins, including the perforator veins,
has been known to be an effective treatment of chronic
venous insufficiency. While the entire surgical treatment
procedure such as SEPS is a surgical procedure, each
subprocedure such as ligation or division is also consid-
ered to be a surgical procedure.

[0060] In a preferred method of using the improved
balloon device to ligate incompetent perforating veins in
a SEPS procedure, the surgeon performs the following
steps. First, the surgeon makes an incision 128 of about
10-15 millimeters over the medial aspect of the superficial
posterior compartment of the lower leg. The surgeon per-
forms blunt dissection with narrow blade retractors (e.g.,
Army Navy type) until the surgeon can easily identify the
fascia in the leg. An incision of approximately one cen-
timeter is made in the fascia so the surgeon can visualize
the muscle. The surgeon inserts the blade of the narrow
blade retractor under the fascia inferiorly to develop the
subfascial plane.

[0061] FIG. 6illustrates a patient’s lower leg, a venous
ulcer 120 located near the patient’s ankle, the superficial
vein 122, the deep vein 124 and the connecting perforator
veins 126. As shown in FIG. 6, the balloon dissection
device 10 which has a deflated and folded elongate bal-
loon 20 covered by the removable balloon cover 22 is
inserted into the incision 128 into the subfacial plane and
placed adjacent an elongate structure aided by a lapar-
oscope, a finger, or other tunneling member. For exam-
ple, an elongate structure may include, but is not limited
to, a blood vessel, vein, artery, nerve, bone, muscle, tis-
sue plane, or any other elongate structure. The deflated
and folded balloon 20 is then optionally bluntly advanced
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alongside the elongate structure until it reaches a region
where it is desired to dissect tissue. For example, to fa-
cilitate a SEPS procedure, the deflated balloon 20 may
be advanced to the subfascial plane near the vein or veins
such as the perforator veins to be ligated and divided in
the lower leg of a patient. As the balloon is advanced
alongside the elongate structure in the subfascial plane,
a laparoscope may be utilized to observe beyond the
distal end of the balloon, either from within or alongside
the balloon. It is preferable that the balloon dissection
device 10 be advanced inferiorly until the balloon cover
tube 96 lies almost completely within the subfascial
plane.

[0062] The balloon cover 22 is removed by depressing
therelease lever 92 on the balloon cover handle 90. Upon
release of the balloon cover 22, the surgeon withdraws
the balloon cover 22 from the patient’s leg through the
incision. By using a syringe 130 connected to an exten-
sion 48 of the wye adapter 46, the surgeon pumps any
suitable inflation fluid through tube 44 and into the de-
flated balloon 20. At this time, the skin seal assembly 28
is not yet in engagement with the incision 28. As shown
in FIG. 7, introduction of the inflation fluid into the balloon
20 causes the balloon 20 to inflate in stages to the desired
fill volume (e.g., about 300 cc). At first, the balloon 20
inflates laterally and then when inflated sufficiently, it be-
gins to evert longitudinally. As the balloon 20 inflates lat-
erally and longitudinally, the inflating balloon 20 exerts
force on surrounding tissue layers which dissects the tis-
sue layers along a natural tissue plane. Inflation of the
balloon 20 may dissect the tissue to create a space within
the tissue. This space may be occupied in part orin whole
by the inflated balloon 20. The balloon 20 may dissect
one type of tissue from another type of tissue (e.g., vein
tissue from fatty tissue) as well as dissect the same tissue
from itself (e.g., muscular tissue from muscular tissue,
or fatty tissue globules from fatty tissue globules). De-
pending on the length of the patient’s leg, the balloon 20
need not evert fully. A laparoscope, if used may be used
to observe dissection as the balloon 20 inflates.

[0063] The tapered balloon allows the balloon to evert
further distally into the lower leg and closer to the ankle
where the anatomy narrows than a non-tapered balloon.
An operating space closer to the ankle assists ina SEPS
procedure since there is a great likelihood of weakened
or diseased tissue near the ankle. Likewise, because the
proximal end of the balloon 20 has a larger diameter than
the distal end, inflation of the proximal end may cause
more dissection in the upper part of the leg than in the
lower part of the leg. This non-uniform dissection of tissue
may be useful for having non-uniform space to manipu-
late instruments which are later inserted into that space.
The elongated tapered shape of the balloon 20 allows
the balloon to dissect a larger space higher in the leg but
allows it to evert further distally so that the balloon 20
can reach the situs of the ankle.

[0064] Instead of having a continuously tapered
shape, the balloon may have a non-tapered body portion
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and a tapered end portion. The precise dimensions of
the tapered portion and the non-tapered portion of the
balloon may be selected out of those dimensions which
are suitable for the specific surgical procedure to be per-
formed and/or the specific anatomy of the patient for
which the surgical procedure is to be performed. The
dimensions of a preferred embodiment of a 240 cc bal-
loon for a SEPS procedure are shown in FIG. 5 which
depicts the dimensions in inches and the radii in hun-
dredths of inches (e.g., R44 and R50 indicate a radius
of 11.16 mm (0.44 inches) and 12.69 mm (0.50 inches)
respectively).

[0065] To further dissect the tissue plane, the surgeon
may choose to leave the inflated balloon 20 in place be-
tween the tissue layers for a certain amount of time (e.g.,
a few extra minutes or longer as desired) so that the
continued exertion of force by the inflated balloon on the
surrounding tissues over time causes dissection beyond
the immediate dissection caused by inflation of the bal-
loon. Optionally, the surgeon can manually move the in-
flated balloon 20, such as in a side-to-side or back and
forth motion, within the tissue layers in order to cause
further dissection.

[0066] Once sufficient space has been dissected by
the balloon 20, itis preferable that the balloon be deflated
and removed prior to performing a SEPS procedure.
However, depending on the procedure, it is possible to
leave the balloon, whether inflated or deflated, within the
dissected tissue layers while the surgeon performs a pro-
cedure within the dissected space.

[0067] To deflate the balloon 20, the surgeon applies
suction force through the male evaculation fitting 50 to
remove the inflation fluid from the balloon. To remove
the now-deflated balloon from the incision, the surgeon
simply pulls on the tubular member 44. Depending on
the shape of the balloon, the inflation of the balloon may
cause part of the weakened region 42 of the sleeve 40
to break so as to partly release the balloon from the tun-
neling shaft 18. However, in the preferred embodiment
for a SEPS procedure, the balloon 20 is elongated and
tapered so that inflation of the balloon does not tear the
balloon away from the tunneling shaft 18. Instead, the
surgeon pulls on tubular member 44 which tears weak-
ened region 42, releasing the balloon 20 from the tun-
neling shaft 18 as he removes it from the incision by pull-
ing on the tubular member 44. Other parts of the balloon
dissection device, such as the tunneling shaft 18 and
olive-shaped obturator 26, remain in the body of the pa-
tient.

[0068] The surgeon then releases the tunneling shaft
18 from the rest of the device by depressing levers 68
on the handle assembly 14. The surgeon advances the
skin seal assembly 28 to the skin at the incision 128,
rotates it and tightens the movable collar 30 which acts
as alockring. The resulting air-tight seal permits optional,
subsequent gas insufflation of the dissected space in the
tissue. With the device screwed in place, the tunneling
shaft 18 is withdrawn and removed from the patient’s
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body by pulling the first end half 60 and second end half
62 of the handle assembly 14 away from the incision in
the patient. Note that in this particular embodiment, with-
drawing the tunneling shaft 18 also causes withdrawal
of the cannula 16, first center half 64 and second center
half 66 of the handle assembly 14 because the olive
shaped obturator 26 which is fixed to the end of the tun-
neling shaft 18 is too large to slide through the opening
in the obturator 24 of the cannula 16. Thus, only the trocar
assembly section 110 remains in the patient’s body, as
shown in FIG. 8, thereby creating a port into the patient’s
body through which visualization and/or working instru-
ments may be inserted.

[0069] Optionally but preferably, the space in tissue
created by the dissecting balloon 20 may be insufflated
as described below and as illustrated in FIG. 8. A CO,
line 132 is connected to the stopcock 82 of the trocar
assembly 80. The subfascial space is insufflated under
medium to high flow to about 15 millimeters of mercury
of pressure. If desired, the surgeon may insert an endo-
scope 134 through a center opening in the trocar assem-
bly 80 of the trocar assembly section 110, as shown in
FIG. 8.

[0070] Turningto FIG. 9, the surgeon may want a sec-
ond port into the dissected space. The surgeon may
make a second incision 140 in the leg and introduce a
second trocar 136. The second trocar 136 has a skin seal
assembly 138 which engages the skin at the second in-
cision 140 to create an air-tight seal so that the insufflated
space may be maintained. The surgeon can insert and
use other instruments 142, such as a scissor, electro-
cauterizer, clipper, clamp or any other device, through
the resulting port into the dissected space. As further
examples, the surgeon may want to use an endoscope,
an operating scope, a trocar, other diagnostic instru-
ments, or other surgical instruments. By exposing the
perforator veins, the surgeon can complete the SEPS
procedure by ligating and/or dividing the perforator veins.
FIG. 10 is a schematic diagram which shows a closeup
view of an incompetent perforator vein 126 between the
superficial vein 122 and the deep vein 124. The surgeon
may clip the ends of the perforator vein 126 with clips
144. The incompetent perforator vein 126 may then be
divided by surgical instrument 142. If the surgical instru-
ment 142 is an electrocauterizer which is used to cauter-
ize the perforator vein, any smoke which occurs in the
dissected space may be evacuated by briefly opening
the stopcock 82. After completing the SEPS procedure,
the surgeon removes all instruments from the patient and
closes the incisions 128, 140.

[0071] Not all of these steps must be performed, ad-
ditional steps may be added, and some steps can be
performed in a different sequence. For example, the step
of gas insufflation of the dissected tissue is optional. As
yet another example, the improved balloon device dis-
cussed herein may be used to cause further dissection
of tissues which were previously dissected, e.g., by sharp
dissection, blunt dissection and/or balloon dissection. As

10

15

20

25

30

35

40

45

50

55

10

a further example, the improved balloon device may be
used to cause no dissection at all, and instead, to merely
retract already dissected tissue layers. From the forego-
ing, it can also be seen that the apparatus of the present
invention can be utilized in connection with various lapar-
oscopic surgical procedures and in particular with sub-
fascial endoscopic perforator surgical procedures. While
embodiments and applications of the disclosed devices
have been shown and described, it will be apparent to
those skilled in the art that the foregoing specific embod-
iments can be modified without departing from the scope
of the claims appended hereto.

Claims

1. An apparatus (10) for dissecting tissue in a subfas-
cial endoscopic perforation surgery (SEPS) proce-
dure carried out on the venous anatomy of the leg
to facilitate a laparoscopic surgical procedure in that
anatomical region of a patient’s body, the apparatus
comprising:

a) a cannula which is a tunnelling shaft (18) and
which has an end (26) which is insertable
through a laparoscopic incision in the patient’s
body;

b) an inflatable balloon (20) coupled to the shaft,
the balloon being inflatable to a shape suitable
for the laparoscopic surgical procedure and the
anatomical region of the patient’s body in which
the balloon is to be used;

c) a tube (44) which provides access to the in-
terior of the balloon for inflating the balloon with
a fluid;

d) a sleeve (40) with weakened region (42)
which sleeve couples the balloon to the shaft,
whereby pulling on the tube after the balloon has
been inflated, then deflated, releases the bal-
loon from the cannula, enabling the balloon to
be removed from the anatomical region prior to
performance of the SEPS procedure, in which
the cannula remains; and

e) a portion of the balloon in its deflated state
inverted into another portion of itself to reduce
the length of the deflated balloon, and everting
progressively distally during inflation of the bal-
loon;

the apparatus being characterised by:

the balloon having a distal portion (38) and
a proximal portion (36), the diameter of the
balloon when inflated generally decreasing
from the proximal portion towards the distal
portion of the balloon, whereby the shape
of the balloon allows the inflation of the bal-
loon to cause a non-uniform dissection of
tissue so that the balloon can reach the situs
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of the ankle.

The apparatus of claim 1, further comprising a seal
(28) mounted to the cannula, the seal providing an
air-tight seal between the anatomical region of the
patient’s body in which the balloon is used and the
exterior of the patient’s body.

The apparatus of either preceding claim, wherein the
coupling structure comprises a tearable sleeve with
perforations.

The apparatus of any preceding claim, wherein the
balloon upon inflation has a non-tapered portion
proximal of a tapered portion.

The apparatus of any preceding claim, wherein the
balloon in its deflated state is inverted into itself a
plurality of times to reduce the length of the deflated
balloon.

The apparatus of any preceding claim, further com-
prising a handle (14) coupled to the cannula, the han-
dle comprising a first section and a second section,
the first section of the handle permitting removal of
a first part of the apparatus from inside the patient’s
body and the second section of the handle permitting
removal of a second part of the apparatus frominside
the patient’s body.

Patentanspriiche

1.

Vorrichtung (10) zum Praparieren von Gewebe bei
einem endoskopischen subfaszialen Perforanzdis-
sektionsverfahren (SEPS), welches an der vendsen
Anatomie des Beins ausgefihrt wird, um ein laparo-
skopisches Operationsverfahren in dem anatomi-
schen Bereich des Patientenkdrpers zu ermdogli-
chen, wobei die Vorrichtung umfasst:

a) eine Kantule, welche ein Tunnelschaft (18) ist
und welche ein Ende (26) aufweist, welches
durch eine laparoskopische Inzision in dem Pa-
tientenkorper einfihrbar ist;

b) einen aufblasbaren Ballon (20), welcher mit
dem Schaft gekoppelt ist, wobei der Ballon auf
eine Form aufblasbar ist, welche fiir das lapa-
roskopische Operationsverfahren und den ana-
tomischen Bereich des Patientenkdrpers, in
welchem der Ballon zu verwenden ist, geeignet
ist;

c) ein Rohr (44), welches einen Zugang zu dem
Inneren des Ballons zum Aufblasen des Ballon
mit einem Fluid bereitstellt;

d) eine Hilse (40) miteinem verdiinnten Bereich
(42), wobei die Hiilse den Ballon mit dem Schaft
koppelt, wobei durch Ziehen an dem Rohr nach-
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dem der Ballon aufgeblasen, dann entleert wur-
de, der Ballon von der Kanule getrennt wird, was
dem Ballon ermdglicht, vor der Durchfiihrung
des SEPS-Verfahrens, bei welchem die Kanlile
verbleibt, von dem anatomischen Bereich ent-
fernt zu werden; und

e) einen Abschnitt des Ballons in seinem ent-
leerten Zustand, welcher in einen weiteren Ab-
schnitt von sich selbst gewendet ist, um die Lan-
ge des entleerten Ballons zu verringern, und
welcher sich wahrend des Aufblasens des Bal-
lons fortschreitend distal stlpt;

wobei die Vorrichtung gekennzeichnet ist
durch:

den Ballon, welcher einen distalen Ab-
schnitt (38) und einen proximalen Abschnitt
(36) aufweist, wobei der Durchmesser des
Ballons, wenn er aufgeblasen ist, im We-
sentlichen von dem proximalen Abschnittin
Richtung des distalen Abschnitts des Bal-
lons abnimmt, wobei die Form des Ballons
das Aufblasen des Ballons ermdglicht, um
eine nicht gleichférmige Praparierung des
Gewebes derart zu bewirken, dass der Bal-
lon die Stelle des FuBlgelenks erreichen
kann.

Vorrichtung nach Anspruch 1, ferner umfassend ei-
ne Dichtung (28), welche an der Kanule angebracht
ist, wobei die Dichtung eine Iuftdichte Abdichtung
zwischen dem anatomischen Bereich des Patienten-
kérpers, in welchem der Ballon verwendet wird, und
der AulRenseite des Patientenkdrpers bereitstellt.

Vorrichtung nach einem der vorhergehenden An-
spriiche, wobei die Koppelstruktur eine zerreibare
Hilse mit Perforationen umfasst.

Vorrichtung nach einem der vorhergehenden An-
spriiche, wobei der Ballon aufgrund eines Aufbla-
sens einen nicht angeschragten Abschnitt proximal
von einem angeschragten Abschnitt aufweist.

Vorrichtung nach einem der vorhergehenden An-
spriiche, wobei der Ballon in seinem entleerten Zu-
stand in sich selbst mehrere Male gewendet ist, um
die Lange des entleerten Ballons zu verringern.

Vorrichtung nach einem der vorhergehenden An-
spriiche, ferner umfassend einen Griff (14), welcher
mit der Kanlle gekoppelt ist, wobei der Griff einen
ersten Abschnitt und einen zweiten Abschnitt um-
fasst, wobei der erste Abschnitt des Griffs ein Ent-
fernen eines ersten Teils der Vorrichtung von inner-
halb des Patientenkorpers erlaubt und der zweite
Abschnitt des Griffs ein Entfernen eines zweiten
Teils der Vorrichtung von innerhalb des Patienten-
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korpers erlaubt.

Revendications

Dispositif (10) pour la dissection de tissus lors d’'une
intervention de chirurgie endoscopique des perfo-
rantes sous-fasciales (SEPS) pratiquée sur I'anato-
mie du réseau veineux de la jambe afin de faciliter
une intervention chirurgicale laparoscopique dans
cette région anatomique du corps d’un patient, le
dispositif comprenant :

a) une canule constituée par une tige creuse
(18) et ayant une extrémité (26) insérable dans
une incision laparoscopique pratiquée dans le
corps d'un patient ;

b) un ballonnet gonflable (20) monté sur la tige,
le ballonnet pouvant étre gonflé afin de prendre
une forme adéquate pour l'intervention chirurgi-
cale laparoscopique et la région anatomique du
corps du patient dans laquelle est destiné a étre
utilisé le ballonnet ;

c) un tube (44) qui donne accés a l'intérieur du
ballonnet pour gonfler le ballonnet avec un
fluide ;

d) unmanchon (40) a région affaiblie (42), lequel
manchon réunit le ballonnet a la tige, grace a
quoi une traction sur le tube aprés le gonflage,
puis le dégonflage, du ballonnet libére le ballon-
net de la canule, ce qui permet de retirer le bal-
lonnet de la région anatomique avant de procé-
der a l'intervention par SEPS, durant laquelle la
canule reste en place ; et

e) une partie du ballonnet, quand il est dégonflé,
se replie dans une autre partie de celui-ci afin
de réduire la longueur du ballonnet dégonflé, et
se déploie progressivement d’'une maniére dis-
tale pendant le gonflage du ballonnet ;

le dispositif étant caractérisé en ce que :

le ballonnet a une partie distale (38) et une
partie proximale (36), le diamétre du ballon-
net, lorsqu’il est gonflé, diminuant globale-
ment depuis la partie proximale vers la par-
tie distale du ballonnet, grace a quoi la for-
me du ballonnet permet que le gonflage du
ballonnet provoque une dissection non uni-
forme des tissus afin que le ballonnet puisse
atteindre le site de la cheville.

Dispositif selon la revendication 1, comprenant en
outre un joint d’étanchéité (28) monté sur la canule,
le joint assurant une étanchéité a I'air entre la région
anatomique du corps du patient dans lequel le bal-
lonnet est utilisé et I'extérieur du corps du patient.

Dispositif selon I'une ou l'autre des revendications
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précédentes, dans lequel la structure de montage
comporte un manchon perforé a déchirer.

Dispositif selon 'une quelconque des revendications
précédentes, dans lequel le ballonnet, au moment
ou il se gonfle, a une partie non conique tout prés
d’une partie conique.

Dispositif selon 'une quelconque des revendications
précédentes, dans lequel le ballonnet, lorsqu’il est
dégonflé, est replié plusieurs fois sur lui-méme afin
de réduire la longueur du ballon dégonflé.

Dispositif selon 'une quelconque des revendications
précédentes, comprenant en outre une poignée (14)
montée sur la canule, la poignée comportant une
premiére section etune seconde section, la premiére
section de la poignée permettant de retirer une pre-
miére partie du dispositif de I'intérieur du corps du
patient et la seconde section de la poignée permet-
tant de retirer une seconde partie du dispositif de
I'intérieur du corps du patient.
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