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1
DESCRIPTION

Apparatus and Method for Dissecting and

Retracting Elongate Structures

Field of the Invention

This i1nvention relates to methods and devices for
endoscoplc vascular surgery, 1n particular to methods and
devices for dissecting tissue to create a worklng space

adjacent an elongate structure.

Background of the Invention

Surgical endoscopy 1s a surgical techniqgue of using

small diameter tools such as graspers, forceps,
retractors, dissectors and clamps specially designed to be
1nserted through small openings in the body to perform
operations within the body. The surgeon performing the
surgery often cannot see the operation directly, and must
watch the procedure on a video monitor fed by an
endoscopic camera or through an endoscope. Endoscopic
surgery may pbe preferable to open surgery because open
surgery requlres large 1ncisions, essentially opening the
body cavity completely in order to perform surgery deep

within the body. The terms
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“laparoscopic surgery,” and “arthroscopic surgery,” are
often considered to be types of endoscopic surgery, but are
commonly used synonymously to refer to endoscopic surgery
and minimally invasive surgery.

The surgeon performing such a surgery makes one, or a
few, small incisions and inserts specially designed tools
having small profiles through the incision and advances the
tools to the desired location in the body. Long tools may
be used to access over substantial distances from the
incision deep into the body. Viewling the tools and the
anatomy through an endoscope or on a video display from the
endoscope, the surgeon can perform a wide variety of
activities, including dissecting, retracting, cutting and
suturing, necessary for a wide variety of surgical

procedures.

In certain types of surgery dealing with elongate
structures, for example blood vessels and long bones, it is

desirable to dissect and/or retract tissue away from the
elongate structure along at least a portion of their length.
This may be accomplished in order to facilitate introduction
of a tool or implant (temporary or permanent) alongside the
structure, or to harvest at 1least a portion of the
structure, such as a length of a vessel. In some instances,
i1t may also be desirable to provide retraction of the tissue
away from the elongate structure in the dissected region to
create a working and/or a visualization space. In addition
1t is advantageous that the retraction be accomplished in a
manner which minimizes blockage of surgical access to the
dissected region thereby providing ample working and/or
visualization space.

Many endoscopic surgical procedures may usefully employ
such methods of dissecting and/or retracting tissue away
from elongate structures. For example, in a blood vessel
harvest, tissue 1is dissected away from the vessel and is
then retracted to provide working and visualization space

for ligating side branches and for completely separating the
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vessel from the surrounding tissue. Further, in the
emergency treatment of long bone trauma, such as a fracture,
i1t 1s often necessary to dissect along the bone to create
space for plating. In both of these instances it is
desirable to minimize the incision length, thereby
accelerating the recovery process and its associated pain
and reducing risk of infection. There are many inherent
difficulties encountered in treating elongate structures
using endoscopic techniques. For example, typically these
procedures are performed through a single incision overlying
one end of the region of the body to be treated. Hence,
long tools must be used to reach from the incision site to
the far end of the elongate structure being treated. In
many situations, these long tools must navigate tortuous
paths to reach the desired location in the body. These
situations present several drawbacks in current methods.
Firstly, it is difficult to advance 1long tools and to
preclsely position the distal end of the tools due to the
extensive length of the tools and inherent wvisual
uncertainty. Moreover, even after they are positioned, long
tools are generally harder to maneuver and to operate than
similar instruments having shorter lengths. Also, the long,
narrow path to the desired 1location severely 1limits the
maneuverability of the distal end of the instrument. This
creates even greater difficulties and is especially
undesirable where the orientation of the instrument is
critical.

Many types of expanding devices which can be used to
dissect and/or retract tissue for wuse in endoscopic
procedures have been disclosed. A feature common to each of
these devices 1is a small initial (or contracted or
unexpanded) profile such that it can be inserted through a
small incision. Once 1inserted, the device can be expanded
to exert force on surrounding tissue to perform dissection
and/or retraction. Further, the device must be capable of
being contracted after use so that it can be removed through
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the same small incision. The designs of known devices varies
greatly. For instance, devices have been disclosed which
utilize mechanical means such as expanding arms, or 1nflatable
apparatus which expands by pressurizing with fluid, or a
combination of mechanical and inflatable mechanisms. For
example, 1in commonly assigned U.S. Patents Nos. 5,667,520 and
5,772,680, and U.S. Patent No. 5,893,866, various apparatus
comprising mechanical, 1inflatable and combination
mechanical/inflatable devices are disclosed which can be
utilized to dissect and/or retract tissue. Depending on the
nature of the application and surgical exposure desired, the
apparatus are disclosed as having one or more expandiling portions
typically disposed on an insertion tool such as a blunt
dissector or tunneling assembly, scope, rod, tube or other
sultable structure. In many instances, an inflatable device
provides superior performance because: (1) 1t can be contracted
into a very small profile; (2) 1t is easily and variably
expandable; (3) it can be readily formed into many different
shapes specially designed for the particular procedure; (4) 1t
can be made of transparent material to allow visualization
through it; (5) the expansion force can be specifically and
accurately directed to the desired tissue; and (6) the amount of
force applied to the tissues can be precisely controlled.

In endoscopilic procedures, an alternative to accessing the
remote portions of a desired region of the body from the 1nitial
incision 1s to access the site from directly above the location.
First, the region of interest in the body is dissected and/or
retracted through an 1nitial incision using the endoscopic
techniques described above. Then, the surgéon locates the
surface of the body directly above the site from the eXterior of

the body, such as by using the endoscope light which is often

visible through the surrounding tissue. Finally, a small

1nci1sion or puncture
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is made from directly above the site to the required depth.
This method has the advantages that the surgeon is closer to
the region of the body to be treated and relatively shorter
instruments can be used. Furthermore, the shorter distance
to the site of the procedure improves maneuverability and
eases the use of the instruments. This method provides
significant advantages with only a small increase in the
total length of incisions.

The method of using additional incisions directly above
the previously retracted region of an endoscopic surgery,
however, requires that the retractors used provide direct
access to the desired site from above. Although some of the
inflatable retractors/dissectors described above are
sultable for retracting elongate regions and can be inserted
through small incisions and provide excellent dissection and
retraction, they do not provide access through the overlying
tissue and around or through the retractor. Instead, these
prior elongate inflatable retractors/dissectors are
configured to facilitate access along the path from the
initial incision and therefore have so0lid surfaces which
block direct access to the region from positions opposite
the device. Although some of the previously disclosed
inflatable devices described above are sultable for
retracting elongate regions, none of the devices leaves
adequate surgical access to the anatomy through and around
the device.

Accordingly, there exists a need for an apparatus and
corresponding method of using the apparatus which is
suitable for dissecting and/or retracting elongate regions
while also providing sufficient access to the region through
overlying tissue and around or through the apparatus.

Further, the apparatus should preferably be inflatable and
adapted for use in endoscopic surgery.
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Summary of the Invention
The methods and devices of the present invention allow

surgeons to endosc'opically dissect and/or retract elongate
regions in the body while also providing access to the
region to be treated through the overlying tissue and
through or around the device. The methods and devices
disclosed herein permit elongate structures, such as the
saphenous vein for example, to be effectively dissected and
rétracted from the surrounding tissues through a small
incision at one end of the structure. In addition, access
to the dissected and/or retracted region is made available
through the overlying tissue ana through or around the
dissector/retractoxr device.

In an exemplary embodiment, a dissector/retractor of
the present invention comprises an elongate balloon which in

plan view has an interior open space through the balloon.

For example, the balloon in its inflated state may be 1n the
shape of an elongated ring or torus stretched SO that 1t 1is
no longer round in plan view but is instead oval or
rectangular with rounded corners. The balloon may be formed
of an elastic or non-elastic material. The balloon material
may be transparent or substantially transparent to allow

visualization or illumination through the balloon. An
inflation harness is connected to the balloon and provides a

fluid passageway into the interior space of the balloon.

The balloon may have a plurality of open spaces,
especially if the balloon is very long. In that case, the
balloon has at least one cross member which separates the

open spaces and provides structural support to maintain the
open spaces (similar to the steps on a ladder). .

The balloon is carried by an insertion tool or assembly
which facilitates advancing the balloon through an incision
and into the body with dissection if needed to the target
location. The insertion assembly preferably comprises a
guide rod or blunt dissector. Alternatively, the insertion
assembly may be a scope, a tube or other suitable support
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member. The balloon 1s preferably equipped with colinear
tubular support members through which the insertion tool is
inserted. The two support members are best positioned on
opposite sides of the open space in the balloon so as to
tether opposing portions of the elongate balloon. The
support members may be integral parts of the balloon, or
they may be separate parts which are attached to the balloon
by adhesive, heat sealing, press fitting or other suitable
attachment method.

In another aspect of the invention, a spoon-shaped
blunt dissector may be attached to the distal end of the
insertion tool or assembly or to the distal support member.
The spoon extends beyond the distal end of the insertion
tool. The spoon can be used to perform blunt dissection
and/or retraction to tunnel the dissector/retractor into
body tissue and to create an open space for viewing or for
performing surgical procedures at the distal end of the
dissector/retractor.

In another feature of the present invention, an
optional balloon cover may be provided to retain the balloon
with a small envelope in its uninflated state. The cover
may be removeable or it may be permanently attached to the
device. A resilient balloon cover may also be used which
compresses the balloon upon deflation.

In still another aspect of the present invention, the
dissector may have a handle at its proximal end. The handle
preferably has an ergonomic design and is designed to fit
comfortably in one hand of a surgeon, and to provide the
surgeon greater control of the dissector during insertion
and placement. The ergonomic handle may be adapted to
receive and to provide supplementary support for a scope
instrument, and can also hold a light source for the scope
instrument.

In the general use of the dissector/retractor of the
present invention, an incision is first made in the body at

a location proximate the anatomy to be treated. The
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dissector/retractor is inserted through the incision with
the balloon deflated, rolled and compacted. Where a scope
1s utilized, the entire method may be visualized. The
dissector/retractor is advanced by tunneling into body
tissue to where it is desired to dissect and retract body
tissue to create a working space. Once the
dissector/retractor is at the desired location, the balloon
cover 1s removed from the balloon and the balloon is
inflated. Upon 1inflation, the balloon expands. In many
instances, inflation of the balloon will cause additional
dissection of the surrounding tissue. If a larger dissected
region is desired, multiple inflation, deflation and
advancement cycles may be performed. The 1inflated balloon
1s left in place to maintain, i.e. retract, the dissected
space. Then, another incision or puncture is made directly
above the site of interest within the area just dissected
and retracted. This incision provides direct access to the
site without having to navigate along the path traveled by
the dissector/retractor which may be a relatively long
tunnel. The innovative configuration of the balloon has an
interior open space which allows access to the desired site
through the overlying tissue and through or around the
balloon. Surgical instruments, diagnostic equipment and/or
prosthesis may be inserted through the open space in the
balloon to access the desired site of interest. Thus, a
single device provides effective dissection and retraction
along an elongate region of tissue thereby eliminating any
need to remove a dissecting device and insert a different
retracting device.

Moreover, 1f it 1is desired to perform surgical
procedures on nearby regions of tissue, the balloon may be
deflated and advanced further along the desired path by
blunt dissection until the next desired location is reached.
Then, the balloon may be reinflated. Another lateral
incision may then be made to access the next region to be

treated. These steps may be repeated as necessary.
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After the treatment 1s compiete, the balloon 1is
deflated and the dissector/retractor 1is removed through the
initlial 1ncision. The 1ncisions are then closed so that
they may heal.

Still further, at any time during the procedure, the
insertion tool may be removed from the balloon and original
incision by pulling it proximally from the support members.
Then, other surgical apparatus may be 1nserted through the
balloon.

A saphenous vein harvesting procedure will be described
to exemplify the method of using the apparatus of the
present invention for a specific procedure. It 1s to be
understood that the above described method o©of the present
invention may be used to perform many different surgerieé
and that this description is only 1illustrative and not
limiting of the application of the methods disclosed herein.
The surgeon makes one small incision at each end of the
saphenous vein. After making the incisions, the surgeon
inserts a dissector/retractor instrument which carries an
elongate balloon having an interior open space. The surgeon

advances or pushes the dissector/retractor along the

saphenous vein to make a small tunnel adjacent the vein.

When a side branch is encountered, the surgeon advances the
device until the balloon open space 1is adjacent the
junction. The surgeon then inflates the elongate balloon to
enl'a-rge the tunnel. The surgeon then makes another incision
directly above the side branch to provide direct access to
the side branch through the open space in the balloon. The
surgeon inserts surgical instruments through the second
incision and through the overlying tissue and through the
open space in the balloon to divide and ligate the side
branch to free the saphenous vein. The surgeon may also

utilize a laparoscopic velin harvesting device, such as one
of the hooked vein harvesting devices disclosed in U.05.

Patent No. 5,601,581 entitled, “"Methods and Devices (or

Blood Vessel Harvesting,” into the
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10
leg to dissect the connective tissue from the vein. After the
vein 1s loosened and dissected free from its channel in the leg,
the surgeon can cut the proximal and distal ends of the vein and
casily pull the vein from the leg. These small skin 1incisions
are then stitched so that they may heal. The small incisions
heal much more readily, with fewer complications and far less
palin, than the open procedures now 1n use.

The devices and methods of the present invention similarly
may be effectively used 1n the placement of a prosthesis.' The
dissector/retractor 1is used to dissect along an elongate -
structure in the body similar to the method described above.

The surgeon advances or pushes the dissector/retractor along the
target structure until the desired location 1s reached. If an
extended tunnel is desired, sequential inflation, deflation and
advancement cycles may be performed to make a small tunnel along
the bone. With the dissector/retractor at the desired location,
the balloon is inflated to dissect and retract the tissue away
from the target structufe. The prosthesis 1s then put in place
through the original incision. Alternatively, the 1insertion
tool may be removéd and the prosthesis can be i1nserted through
the tubular support members. The surgeon then makes another
incision directly above the side branch to provide direct access
to the prosthesis. The surgeon then may adjust and/or affix the
prosthesis to the target structure through the second 1ncision
and open space in the balloon. If necessary, the dissector/
retractor can be deflated, advanced and reinflated to further
adjust and/or affix the prosthesis through still another direct
access incision. This procedure may be repeated as required.

Accordingly, it 1s a feature of an embodiment of the
present 1nvention to provide improved devices for performing
minimally 1nvasive surgery.

It 1s a further feature of one embodiment of the present
invention to provide an improved dissector/retractor having an

elongate balloon with an open interior space.
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It is yet another feature of an embodiment of the present
invention to provide devices for performing vein harvesting

procedures.

It is still another feature of an embodiment of the

present invention to provide devices for the placement of a

prosthesis. Once the prosthesis is installed, the balloon 1is
deflated and the dissector/retractor 1is removed. The procedure

is completed by simply closing the small incisions.

Rrief Description of the Drawings

Fig. 1 is a perspective view of an exemplary embodiment of
a dissector/retractor in accordance with the present 1nvention.

Fig. 2 is a perspective view of the dissector/retractor of
Fig. 1 with the balloon in an inflated state. .

Fig. 3 1s a perspective view of another exemplary
embodiment of a dissectbr/retractor in accordance with the

present invention.

Fig. 4 is a perspective view of the dissector/retractor of

Fig. 3 with the balloon in an inflated state.

Detailed Description of Exemplary Embodiments

Referring now to the drawings, Fig. 1 shows an exemplary
embodiment of a dissector/retractor 10 according to the present
invention. The dissector/retractor 10 comprises a balloon 127
(shown in Fig. 1 in an uninflated state) carried by an 1insertion

device 14. The balloon 12 in an inflated state (see Fig. 2)
forms an elongated torus (a surface generated by translating a

substantially circular shape about an elliptical or rectangular

path with curved corners) such that 1t has an 1interior open

space 16. The
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balloon 12 is preferably formed of two sheets of material, a
top sheet 18 and a bottom sheet 20, such that in its
uninflated state, the balloon 12 can be compacted into a
profile of small cross-section. It is contemplated that the
balloon may have other suitable shapes depending on the
intended surgical application so long as it has an adjacent
or 1interior open space held open by the inflated balloon 12.
For example, the cross-section of the inflated balloon 12

may other than round or elliptical. It may Dbe square,
oblong, triangular, elliptical, rectangular, “C” shaped,
etc. Also, the balloon 12 may be formed to have alternative
shapes 1n its inflated state, e.g. circular, square,

elliptical, wedge-shaped, triangular, etc.
The balloon 12 may be made of inelastic, elastic,
stretchable and/or non-stretchable material. For example,

suitable balloon 12 materials include, but are not limited

to, PVC, polyethylene, polyurethane, polyamide as well as
latex or silicone.

The balloon 12 1is equipped with two coaxial tubular
support members 26 and 28 positioned on opposite sides of
the open space 16. The support members 26 and 28 may be
fixed to the balloon 12 by any suitable attachment method
such as adhesive, heat sealing, press fitting, etc.
Alternatively, the support members 26 and 28 may be formed
integrally with the balloon 12.

The insertion device 14 comprises a handle 22 at its
proximal end and a guide rod 24 (also called a blunt
dissector or tunneling shaft) attached to the handle 22 and
extending distally from the handle 22. The guide rod 24 is
formed to have sufficient rigidity to bluntly dissect into
tissue where no open space previously existed and may be
made of surgical stainless steel or other suitable material.
The guide rod 24 is inserted through the support members 26
and 28. The guide rod 24 may have a blunt tip 30 attached

to 1its distal end or formed integrally with the guide rod
24 . '
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A balloon inflation harness 32 extends from the balloon 12
and provides a fluld passageway 1nto the interior of the balloon
12. The balloon inflation harness 32 i1is of the same type as
that described in U.S. Patent No. 5,893,966, and therefore, 1t
will not be described 1n detail herein. It should be appreciate
that other suitable inflation devices are possible.

In another aspect of the preseht invention, the guide rod
24 may be replaced with an endoscope (not shown) which can serve
as a blunt dissector. Alternatively, the gulde rod 24 may be a
hollow tube which receives an endoscope. The tube may be
transparent or 1t may have openings through which the endoscope
can view the surrounding anatomy. Using an endoscope affords
the advantage of allowing visualization of the anatomy during
use of the dissector/retractor 10.

In yet another feature of the present invention, a
removable balloon cover (not shown) may be provided to surround
and compact the balloon 12 1n i1ts uninflated state. Suitable.
balloon covers, including perforated removable covers, are
described in U.S. Patent No. 5,893,866 and are not described in
detall herein. Moreover, the dissector/retractors of the
present 1nvention may have an ergonomic handle (not shown) such
as those described 1n U.S. Patent No. 5,893,866. The ergonomic
handle may further 1nclude a receptacle adapted to receive and.
support a standard Scope and light source.

In a preferred method of use, an incision 1is made 1n the
body proximate the target tissue within the body which is to be
observed and/or treated. With the balloon 12 deflated, rolled
and compacted around the insertion device 14, the dissector/
retractor 10 1s inserted through the incision. If a scope is
utilized, the surrounding anatomy may be visualized during the

procedure. The dissector/retractor 10 is advanced by pushing on

the handle 22 to bluntly tunnel the dissector/retractor 10
through body
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14
tissue. Where it 1s desired to create a larger tunnel or a
larger dissected area, the advancement of the

dissector/retractor 10 1is stopped and the balloon 1is
inflated 12 causing it to expand (if a balloon cover is
utilized, the cover is removed prior to inflation). In most
instances, inflation of the balloon 12 will cause dissection

of the surrounding tissue. Prior to continuing the
advancement of the dissector/retractor 10, the balloon 12 is
deflated. Once the open space 16 of the balloon 12 1is

adjacent the target tissue, the balloon 12 is inflated. The
inflated balloon 12 is 1left in place to retract the
previously dissected space. Another 1incision 1s made
directly above the location of the open space 16 of the
balloon 12 thereby providing direct access to the area of
the balloon without recourse to the tunnel just created by
the dissector/retractor 10. Then, the surgeon may perform
treatment on the site of interest through the direct access
incision and through the open area 16 of the balloon 12.

If other regions of tissue need to be treated, the
balloon 12 may be deflated and advanced to a new location.
Then, the above step may be repeated to treat tissues in the
new location. After treatment 1s complete, the balloon 12
1s deflated and the dissector/retractor 10 is removed
through the first incision.

Another exemplary embodiment of a dissector/retractor
40 according to the present invention is shown in Figs. 2
and 3. The dissector/retractor 40 has a spoon-shaped
dissector 42 attached to the distal end of the guide rod 24.
Alternatively, the spoon-shaped dissector 42 may be attached
to the distal end of the distal support member 28. In all
other respects the dissector/retractor 40 is the same as the
dissector/retractor 10 described above. Hence, throughout
the drawings and description, like reference numerals refer
Lo same or similar elements and therefore some elements may
not be explicitly described for all figures. The spoon-

shaped dissector 1is preferably translucent but may be
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transparent or opaque. The spoon-shaped dissector 42 may
have a notch 44. The notch 44 is especially advantageous

when dissecting along a blood vessel because the notch 44

straddles the vessel and helps prevent or reduce any
undesired trauma to the vessel.

The method of using the dissector/retractor 40 is the
same as that described above with respect to the
dissector/retractor 10 of Fig. 1.

The devices and methods disclosed herein can be used
for many surgical procedures including vein harvesting and
plating bones as described above. It 18 to be understood
that the specific descriptions of the devices and methods
are intended to be illustrative only and that the devices
and methods may be wused for tunneling, enlarging and
retracting working spaces over many different structures in
the body. Various arteries and veins must be exposed and
mobilized for operations other than harvesting, such as for
poplitiel Dbypass, or a dialysis vein 1loop, or treating
abnormal communicating vasculature.

Other structures, such as fallopian tubes, spermatic
cords, bile ducts, and others may be dissected from
surrounding tissue and treated similarly. These tissues may
be dissected and treated using the devices and methods
disclosed herein.

While the exemplary embodiments of the devices and
methods have been described, they are merely illustrative of
the principles of the invention. Other embodiments and
configurations may be devised without departing from the

spirit of the inventions and the scope of the appended
claims.

Accordingly, the scope of the present invention should
be determined not by the embodiments illustrated above, but
by the appended claims and their legal equivalents.
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CLAIMS:

' l. A surgical apparatus comprising:

an insertion assembly having a handle and a substantially

rigid elongate support member attached to said handle and
extending distally from said handle;

. an elongate balloon carried by said insertion assembly,
said balloon having a deflated state and an inflated state, said

balloon 1n 1ts inflated state having an open space extending

transversely through said balloon.

2. The apparatus of claim 1, wherein said balloon in 1its

1nflated state has an elongated torus shape.

3. The apparatus of claim 1 or 2 further comprising a

blunt tip attached to a distal end of said support member.

4. The apparatus of claim 1 or 2 further comprising a

spoon—-shaped dissector attached to a distal end of said support

mempber.

>. The apparatus of claim 4, wherein said spoon-shaped

dissector has a notch 1n its distal end.

o. The apparatus of claim 1 or 2 further comprising a
Spoon—shaped dissector attached to a distal end of said

insertion assembly.

/. The apparatus of claim 6, wherein said spoon-shaped

dissector has a notch 1n 1ts distal end.

8. The apparatus of any one of claims 1 to 7, wherein said

support member 1s a guide rod.

9. The apparatus of any one of claims 1 to 7, wherein said

support member 1s a tube.
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10. The apparatus of any one of claims 1 to 7, wherein

sald support member 1s an endoscope.

11. The apparatus of any one of claims 1 to 7 further
comprising at least one brace attached to said balloon, said

brace adapted to couple with said support member.

12. Use of the surgical apparatus of any one of claims 1
to 11, for performing a surgical procedure on an anatomical

structure or target tissue within a body.
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