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CANNULA AND SIZING INSERTION
METHOD

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough indi-
cates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

Morve than one reissue application has been filed for the

reissue of U.S. Pat. No. 6,159,179. The other reissue appli-
cation is Reissue application Ser. No. 10/165,991 filed on Jun.

10, 2002. This application is a continuation reissue of U.S.
application Ser. No. 10/165,991, now U.S. Pat. No. Re.

42,52).

TECHNICAL FIELD

This 1invention relates to a cannula and cannulated dilator
and more particularly to a cannula intended to be utilized 1n
surgery on a patient which cannula 1s sized by the measure-
ment obtained from the cannulated dilator for obtaining a
desired length of the cannula inserted into the body cavity of
the patient for ease of the surgical procedure being preformed
by the surgeon and the apparatus for insertion of the cannu-
lated dilator and the dilator retractor into the body cavity.

BACKGROUND OF THE INVENTION

As 1s known 1n the medical field, the cannula 1s utilized for
creating a passage extending from the exterior into a cavity 1n
the patient to a particular location where the surgical proce-
dure 1s to be performed. For example, in current day practices
lumbar discectomy whose objective 1s to decompress the
alfected nerve root, endoscopic and micro endoscopic tech-
niques are often used. These techniques are becoming popu-
lar nasmuch as the patient benefits from the small 1ncision,
limited tissue disruption, better visualization and 1llumina-
tion all of which shortens the hospital stay and hastens recov-
ery. One of the techniques for performing the lumbar discec-
tomy 1s the use of tubular retractor (a specific cannula) which
allows for laminotomy, deical facetectomy, foraminotomy,
nerve root retraction and disectomy. A typical procedure 1s to
advance a guidewire through a small incision which 1is
advanced to the inferior edge of the superior lamina. A small
incision 1s then made that extends either cranially or caudally.
A [calnulated] cannulated dilator is then inserted over the
guidewire. Larger diameter cannulated dilators are sequen-
tially mserted over each other to increase the opening 1nto the
body cavity. Typically the guide wire 1s removed atter the first
cannulated dilators installed and eventually the cannulated
dilators are all removed after the, tubular retractor has been
inserted over the largest of the cannulated dilators. Once these
procedures are accomplished, the tubular retractor 1s locked
into position by a retractor clamp that 1s clamped to a retractor
clamping arm which 1s fixed to a rigid member such as the
operating table. This provides an unencumbered zone where
the surgeon can perform the medical procedure that was
intended to be performed.

As 1s well known 1n this field of technology, the cannulated
dilators and tubular retractors are made from surgical metal
material and are sized for the largest depth that 1s anticipated
in the surgical procedure. Hence, whether the depth 1s 10
millimeters (mm), 20 mm, 30 mm, etc. Measured from the
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2

exterior of the cavity to the most interior position 1n the cavity
(1nferior edge of the superior lamina) the tubular retractor that

may be available foruse [ii] i the surgical procedure could be
100 mm or larger. The additional or excess length of the
dilator retractor 1s not only cumbersome to use, it 1s unnec-
essary and undesirable.

This invention obviates this problem by providing the nec-
essary elements that allow the dilator retractor (cannula) to be
cut to size once the incision and diameter of the cavity has
been established. Hence, 1n the surgical procedure described
above the last cannulated dilator 1n the procedure 1n accor-
dance with this invention includes indicia of a graduated
vertical scale on the tubular wall, preferably in millimeters
that 1s viewed by the user. A cannula or dilator retractor,
which basically 1s a cylindrical tube made from a plastic or
synthetic material 1n one preferred embodiment or surgical
metal 1n another embodiment which 1s easy to cut and which
1s transparent 1n one embodiment and opaque in another 1s
provided 1n the largest length contemplated 1n this particular
procedure or alternatively 1s pro-sized in a series of sized
cannulas. A template that has a diameter that 1s slightly
smaller than the diameter of the dilator retractor made from a
soit plastic material such as Teflon maternial that may include
graduated annular grooves that are graduated vertically 1n
scale that 1s commensurate with the indicia scale on the can-
nulated dilator. Or alternatively, the dilator retractor may also
include on the wall indicia corresponding to the indicia on the
cannulated dilator. Hence, the surgeon or user merely has to
count the annular grooves or the indicia on the wall of the
dilator retractor to match the depth of the cavity and with a
cutter, cut through the delator retractor which will provide a
cannula that 1s acceptable to the surgeon without the unnec-
essary length that has heretofore presented a problem.

An annular retractor clamp 1s provided to fit over the top of
the dilator retractor which obviously 1s s1zed to accommodate
the width of the retractor clamp which, 1n turn, 1s utilized to
mate with a rigid holder that 1s clamped to a rigid member
such as the operating table or other convenient member to
secure the cannula 1n place.

This mvention also contemplates a tool for insertion of the
cannulated dilator and a tool for the 1nsertion of the dilator
retractor 1into the body cavity. The tool for insertion of the
cannulated dilator 1s a rectangular shaped planar member that
removably fits the cannulated dilator and serves to provide
leverage for the surgeon to turn the dilator retractor while 1t 1s
being mserted into the body cavity to reach 1ts ultimate des-
tination. A tool for mnsertion of the dilator retractor 1s gener-
ally a pusher which may be made integral with the template
includes an inner bore that 1s slightly larger than the outer
diameter of the cannulated dilator and includes a tlat bottom
surface that overlies the top end wall surface of the dilator
retractor so that the pusher provides leverage for the surgeon
to slide the dilator retractor over the scaled cannulated dilator
until 1t reaches the final destination 1n the body cavity.

As an alternate to the use of the cutter and template, 1t 1s
contemplated within the scope of this invention, that a series
of different length dilator retractors will be made available so
that the surgeon after making the measurement of the depth of
body cavity with the cannulated dilator will select the dilator
retractor that most closely matches the size desired.

SUMMARY OF THE INVENTION

An object of this mvention 1s to provide a dilator retractor
that 1s sized to {it the patient for use 1n a surgical procedure.
A feature of this invention 1s to provide indicia of a vertical
scale on the cannulated dilator to ascertain the depth of the
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cavity 1n the body 1 which a medical procedure 1s to be
performed. In one embodiment a template made from a rela-
tively solit plastic material fits into the dilator retractor having,
a scale commensurate with the scale on the cannulated dilator
for supporting the dilator retractor as it 1s cut to the desired
length. In another embodiment the dilator retractor includes
indicia on the outer surface that correlates to the indicia on the
cannulated dilator. In one embodiment the dilator retractor 1s
transparent, in another embodiment 1t 1s opaque, and 1t can be
made from either plastic or metallic material when 1n the
opaque embodiments.

Another feature of this invention is the provision of a tool
that 1s adapted to fit the cannulated dilator to allow the sur-
geon to turn the cannulated dilator as the surgeon pushes the
cannulated dilator into the body cavity against the resistance
of the body tissue. In one embodiment the tool includes
concentric bores that define a shoulder that engages the end of
the cannulated dilator and recesses that engage tabs axially
extending from the proximate end of the cannulated dilator.

An alternative to the cutting procedure 1s the provision of
predetermined different length dilator retractors that permit
the surgeon to select the desire length commensurate with the
depth of the body cavity.

Another feature of this mvention 1s an annular retractor
clamp that 1s slidable over the outer surface of the dilator
retractor that 1s locked into place and adaptable to fit onto a
tflexible arm that 1s rigidly connected to a static structure such
as the operating table.

The foregoing and other features of the present invention
will become more apparent from the following description
and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 11s aperspective view 1n elevation showing the details
of the cannulated dilator of this invention;

FI1G. 2 15 a perspective view 1n elevation and section of the
cannulated dilator inserted into the cavity of a body and
extending to the inferior edge of the superior lamina and a
turning tool adapted to retractor clamp onto the tabs extend-
ing from the proximate end of the cannulated dilator;

FIG. 2A 1s a partial view 1n cross section taken along the
lines 2A-2A of FIG. 2;

FIG. 3 1s an exploded view 1n perspective illustrating the
dilator retractor being fitted onto the graduated template and
pusher prior to being cut to the desired length;

FI1G. 4 1s a view 1n perspective 1llustrating the dilator retrac-
tor fitted onto the template;

FI1G. 51s a view 1n perspective 1llustrating the dilator retrac-
tor being cut by a commercially available cutting tool;

FIG. 6 1s a view 1n perspective 1llustrating the pusher for
pushing the dilator retractor into the body cavity;

FIG. 7 1s a view 1n perspective illustrating the pusher and
dilator retractor of FIG. 6 when pushed to the destination;

FIG. 8 1s a view 1n perspective of the dilator retractor and
the retractor clamp and the cannulated dilator of this mven-
tion;

FIG. 9 1s a view 1n perspective of a series of pre-sized
dilator retractors made from an inexpensive material that as
an alternative embodiment to the cut 1n situ dilator retractor:;
and

FIG. 10 1s a perspective exploded view similar to FIG. 3
showing another embodiment with the grooves in the tem-
plate removed and the dilator retractor having 1indicia on the

outer surface.

DETAILED DESCRIPTION OF THE INVENTION

While 1n the preferred embodiment this invention 1s being,
described 1n connection with a particular surgical procedure,
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namely, a lumbar disectomy, 1t 1s to be understood that this
invention has utility 1n other types of procedures and as one
skilled 1n this art can appreciate, the invention has particular
utility where 1t 1s desirable to provide a length of the cannula
that 1s commensurate with the depth of the body cavity. As
used 1n this patent application the term “cannulated dilator”
means a surgical mstrument that 1s utilized to widen the body
cavity and the term “dilator retractor” 1s a cannula intended to
fit into the body cavity. As used throughout this disclosure the
term “body cavity” unless indicated otherwise refers to an
access hole formed 1n the body of the patient 1n order to reach
the target where the medical procedure 1s being performed
and the term cannula or dilator retractor serves to define a
working cavity or chamber that the surgeon uses to perform a
medical procedure. While 1n the preferred embodiment, 1t 1s
preferred that the dilator retractor 1s made from a plastic
material and 1s transparent as will be appreciated and as will
be described herein below this invention contemplates a dila-
tor retractor made from metallic material and 1n certain
embodiments the material 1s opaque.

To best understand this invention reference 1s being made
to FIGS. 1 through 8 which shows the cannulated dilator
generally 1llustrated by reference numeral 10 (FIGS. 1, 2, 6,
8), the template and pusher tool instrument combmatlon oe-
erally 1llustrated by reference numeral 12 (FIGS. 3-6), the
dilator retractor generally 1llustrated by reference numeral 14
(FIGS. 3, 6, 7, 8) and the retractor clamp generally 1llustrated
by reference numeral 16 (FIG. 8). As best seen 1n FIG. 1 the
cannulated dilator 10 comprises a hollow tubular body 18
typically made from surgical metal such as surgical stainless
steel, having a beveled end 20 at the distal end of the tubular
body 18 and a pair of circumierentially spaced tabs 22 extend-
ing from the proximate end surface 24 of the tubular body 18.
The beveled at the distal end 20 serves to help the insertion of
the cannulated retractor 10 entering the body of the patient
and the tabs 22 serve to {it 1nto a tool that the surgeon utilizes
to msert the cannulated dilator 10 as 1t progresses nto the
body until 1t reaches the inferior edge of the superior lamina
as will be described in more detail hereinbelow. It 1s contem-
plated within the scope of this invention that other techniques
for attaching the tool to the cannulated dilator 10 could be
utilized, as for example a poly-sided recesses or reversal of
the tabs by affixing them to the tool rather than the cannulated
dilator and affixing complementary recesses 1n the cannu-
lated dilator and other such techniques could be employed.
What is contemplated by the tool 1s that 1t provides leverage to
the user so that 1t allows the cannulated dilator to be turned
while 1t 1s being pushed into the body cavity against the
resistance of the body’s tissues.

In accordance with this invention, indica 26 1s placed on the
exterior of the body 18 and 1s a graduated scale 1n millimeters
(although any other unit of measurement can be utilized) that
serves to 1indicate the depth of the body cavity and 1s used to
determine the length of the dilator retractor 14 as will be
described 1n more detail herein below. The dilator retractor 14
in one embodiment 1s made from a plastic maternial that 1s
transparent and 1s suiliciently strong that exhibits hoop integ-
rity that 1s capable of withstanding the forces of the tissue
tending to exert a lateral force. This provides a relatively
inexpensive member that 1s capable of being cut while the
patient 1s 1n the operating room. In one embodiment the
dilator retractor 1s fitted onto the fixture—and the fixture
includes spaced grooves that are correlated to the measure-
ment of the depth of the body cavity that 1s determined by the
indicia of the cannulated dilator 10.

As mentioned above, once the depth of the body cavity as
measured by the indicia on the cannulated dilator 10, the
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dilator retractor 14 1s fitted on the scaled end of the template
portion 30 which includes a series of annular grooves that are
axially spaced a predetermined distance, say at 10 mm, so that
the dilator retractor 14 being transparent 1n this mstance, once
fitted onto the template can be sized. Hence, the user merely
counts the number of grooves that 1s commensurate with the
measurement taken from the indicia of the cannulated dilator
and the desired length 1s then cut to the desired length. Obvi-
ously, 1t 1s important that the dilator retractor 14 1s mitially
oversized so that the length will be longer than any of the
depths of the body cavity contemplated. Hence, in this man-
ner the cannula 1s made to fit each individual patient. The
technique for making the measurement and cutting to size 1s
described as follows. I the depth of the body cavity measure-
ment taken from the cannulated dilator was 30 mm the user
would count 3 annular grooves which are spaced 10 mm apart
to determine the length of the dilator retractor desired and
would add an addition amount to compensate for the attach-

ment dimension of the annular retractor clamp [18] I6.
Hence, if the width of the clamp [18] /6 is 10 mm and the
depth of cavity 1s 30 mm, the user would select 40 mm as the
juncture where the dilator retractor 1s cut to size.

Once the length of the depth of the body cavity as calcu-
lated by the cannulated dilator 10 1s determined and while the
dilator retractor 14 1s mounted on the fixture portion 30, and
after the user determines the number of annular grooves on
the fixture portion that will match the depth of the body cavity
as measured by the indicia on the cumulated dilator and the
amount necessary to hold the retractor clamp [18] /6, the user
with the use of the commercially available cutters 34 snips oif
the end of the retractor dilator 14. The fixture will also be cut
and this system for cutting assures that the dilator retractor 14
will have a clean, smooth cut. A suitable cutter 34 1s one that
1s available 1n many hardware stores such as Home Depot and
1s under the name “Orbit”. This cutter was tested and has
proven to work satisfactory. However, any type of cutter 1s
contemplated for use with this invention, such as commer-
cially available knives and pipe cutters, being other examples.

Once the dilator retractor 14 has been cut to size the dilator
retractor 14 1s then fitted over the cannula dilator 10 and 1s
forced into the body cavity with a suitable pusher tool of the
type shown 1n FIG. 4. Pusher tool portion 36 which 1n this
instance 1s integral with the member 12 1s formed on one end
and includes the enlarged diameter portion 38 having a cen-
tral axial bore that complements the outer diameter of the
cannulated dilator 10. The bottom annular face 40 1s formed
with a flat surface that bears against the end 42 of the dilator
retractor 14. This serves to provide leverage for the surgeon to
push the dilator retractor 14 into the body cavity.

Also 1n accordance with this invention the end clamp 16
comprises an annular body 46 being split at 47 and including
a threaded lateral bore that accommodates the tightening
screw [50]. The central opening is dimensioned to fit over the
end of the dilator retractor 14 and slide thereon. Once 1n
position the screw 1s tightened to secure the clamp to the
dilator retractor 14. A bracket 56 having a bifurcated slot 58
serves to engage a flexible arm that 1s clamped to a rnigid
member. This serves to support the dilator retractor 14 while
the surgeon 1s performing the surgical procedure.

FIG. 9 exemplifies another embodiment of this invention
where the dilator retractors 14 come 1n a series of different
s1zes so that the surgeon after determining the size of the
depth of the body cavity as ascertained by the graduated scale
on the cannulated dilator 10, the surgeon merely selects the
s1ze to match the body cavity depth taking 1into consideration
the extra length needed to accommodate the clamp 16.
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The cannulated retractor tool 39 1s a relatively rectangular
flat member 41 having a central bore 43 that 1s made from two
spaced diameters. The most inner diameter on the bottom face
of the tool 39 1s slightly larger than the outer diameter of the
cannula dilator 10 and the outer diameter on the top face of the
tool 39 1s equivalent to the mner diameter of the cannulated
dilator 10 to provide a shoulder for bearing on the annular top
surface 435 of the cannulated dilator 10. A pair of concentri-
cally spaced recesses 49 are formed 1n the top surface extend-
ing through the upper portion of tool 40 to accommodate and
complement the tabs 22. Thus tool 39 serves to provide a
leverage tool that helps the surgeon for forcing the cannulated
dilator 10 1nto the body cavity and against the resistance
created by the body tissue adjacent thereto.

FIG. 10 exemplifies another embodiment of this invention
where the fixture 12a which 1s 1dentical to fixture 12 does not
include the spaced annular grooves and the cannula 14a
which 1s 1dentical to the cannula 14 includes 1ndicia on the
outer wall that corresponds to the indicia on the cannulated
dilator 10. As 1s apparent from the foregoing the user merely
has to size the cannula 14a by making a measurement of the
body cavity with the cannulated dilator 10 and select the
measurement corresponding thereto from the indicia on the
cannula 14a, and after the cannula is inserted onto the fixture
12a, the user cuts the cannula 14a and fixture 12a so that the
cannula 14a 1s sized to fit the body cavity. Obviously, the
cannula 14a 1n this instance need not be transparent and can
be opaque.

What has been described by this invention 1s a cannula that
1s sized to fit the individual patient. A cannulated dilator
includes indicia of a scale for measuring the depth of the
individual patient. With that measurement, the cannula 1n one
embodiment may be made from a plastic, transparent material
fits onto a fixture that 1s cuttable and contains a visible pre-
determined scale to cut the cannula to the particular length. In
another embodiment the cannula includes indicia of a scale
corresponding to the scale on the cannulated dilator and 1s
similarly cut. The invention teaches a tool 1s provided to imsert
the cannulated dilator into the cavity and another tool to insert
the cannula into the body cavity. In another embodiment a
series of pre-sized cannulas are provided so that the user can
select from this series the size that corresponds to the mea-
surement obtained with the cannulated dilator.

Although this mvention has been shown and described
with respect to detailed embodiments thereot, it will be appre-
ciated and understood by those skilled 1n the art that various
changes 1n form and detail thereof may be made without
departing from the spirit and scope of the claimed 1invention.

I claim:

[1. A cannulated dilator having an outer surface, said can-
nulated dilator for insertion mto an access hole formed 1n a
patient for stretching the tissue adjacent to the access hole so
as to enlarge the same, said cannulated dilator having an
clongated tubular body, a beveled portion at the distal end
thereof, the improvement comprising indicia on the side outer
surface of the cannulated dilator for measuring the depth of
the access hole, said cannulated dilator having a proximal end
and a tool engagement portion formed thereon, in combina-
tion with a tool having an engagement portion complement-
ing the tool engagement portion of the cannulated dilator
adapted to {it thereon for rotation and applying leverage on
said cannulated dilator for insertion thereof into the access
hole and a cannula for fitting 1nto said access hole for permit-
ting the performance of a medical procedure after the cannu-
lated dilator has been removed.]

[2. A cannulated dilator having an outer surface, said can-
nulated dilator for insertion 1nto an access hole formed 1n the
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body of a patient for stretching the tissue adjacent the access
hole and for enlarging the same, said cannulated dilator hav-
ing an elongated tubular body, a beveled portion at the distal
end thereot, the improvement comprising indicia on the side
outer surface of the cannulated dilator for measuring the
depth of the access hole, said cannulated dilator having a pair
of circumierentially spaced tabs extending radially from the
proximal end, in combination with a tool having a rectangu-
larly shaped planar body, a central bore formed intermediate
the ends thereot, an enlarged diameter recess extending from
one face 1nto said planar body and being concentric with said
central bore but spaced from the opposite face thereof to
define a shoulder, said tabs complementing recesses formed
in said planar body adjacent to said enlarged diameter recess,
whereby the cannulated dilator fits into said tool and said
cannulated dilator engages said shoulder to permit the user to
insert said cannulated dilator into said access hole and rotate
same as 1t progresses mnto said access hole and a cannula for
insertion into said access hole to permit a surgical procedure
after the cannulated dilator has been removed.]

[3. The combination of a cannulated dilator and a dilator
retractor wherein said cannulated dilator includes indicia for
measuring the depth of an access hole formed 1n a patient for
medical procedure and said dilator retractor being made from
a cuttable material and being dimensioned larger in length
than 1s anticipated of any depth of said access hole of the body
of any patient that 1s anticipated 1n the medical procedure, the
dilator retractor being cuttable commensurate with the depth
of said access hole as measured by said cannulated dilator for
s1zing said dilator retractor to a length that 1s shorter than the
original length of the dilator retractor prior to being inserted
into the access hole so as to be utilized for performing the
medical procedure whereby said dilator retractor 1s sized for
the anatomy of the patient.]

[4. The combination of a cannulated dilator and a dilator
retractor as claimed 1n claim 3 wherein said dilator retractor 1s
made from a plastic material.}

[S. The combination of a cannulated dilator and a dilator
retractor as claimed 1n claim 4 wherein said dilator retractor 1s
made from a transparent material.}

[6. The combination of a cannulated dilator and dilator
retractor as claimed 1n claim 3 including an annular clamp,
said clamp being dimensioned to fit said dilator retractor and
means including a bracket extending from said annular clamp
adapted to support the dilator retractor to a rigid member.]

[7. The combination of a cannulated dilator and dilator
retractor as claimed 1n claim 6 wherein said clamp 1s split
through a portion thereof to define a gap between the ends
adjacent the split, an adjustment for enlarging or decreasing
said gap and the iner diameter portion surrounding the dila-
tor retractor for securing said annular clamp to the dilator
retractor and including means adapted to support the dilator
retractor to a rigid member.}

[8. The combination of a cannulated dilator and dilator
retractor as claimed in claim 6 including an elongated fixture
having a circular cross section and made from a cuttable
plastic material, and means to cut said dilator retractor an
amount commensurate with the measurement attained by said
cannulated retractor and the width of said annular clamp .}

[9. The combination of a cannulated dilator and dilator
retractor as claimed in claim 8 wherein said elongated fixture
includes a series of axially spaced grooves spaced a predeter-
mined amount, said dilator retractor being transparent and
fitting over said elongated fixture for the spaced grooves to be
visible wherein the selection of said annular grooves deter-
mines the length of the dilator retractor to be cut.]
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[10. The combination of a cannulated dilator and dilator
retractor as claimed 1n claim 3 including a pusher tool having
an elongated circular body, a central bore having a dimension
to complement the outer diameter of said cannulated dilator,
and a bottom surface overlying the end of said dilator retrac-
tor so that when said pusher tool 1s pushed into the body cavity
the dilator retractor 1s forced into the body cavity and the
central bore slides over said cannulated dilator.]

[11. The combination of a cannulated dilator and dilator
retractor as claimed 1n claim 10 wherein said pusher tool 1s
integral with said elongated fixture.]

[12. The combination of a cannulated dilator and dilator
retractor, said cannulated dilator being in the series of the last
cannulated dilator for enlarging the access hole 1n the body of
a patient, at least one of said cannulated dilators having an
clongated body, indicia on said elongated body indicative of
a measurement ol depth for measuring the depth of the access
hole, said dilator retractor including a series of dilator retrac-
tors each having different lengths, whereby the dilator retrac-
tor for use 1n the access hole 1s selected from said series of
dilator retractors that 1s commensurate with the measurement
of said cannula(d dilator as obtained from said indicia when
inserted 1nto said access hole for defining a working space for
performing a medical procedure when the cannulated dilator
has been removed.]

[13. The method of sizing the length of a cannula to fit the
depth of an access hole formed in the body of a patient
including the steps of:

1. providing a cannula that 1s oversized in length;

11. providing a cannulated dilator that 1s in the last of a series
of cannulated dilators used for enlarging the access hole
with 1ndicia of a scale for measuring a length;

111. measuring the depth of the access hole by mserting the
cannulated dilator obtained in the step of providing a
cannulated dilator into the access hole to ascertain the
depth;

1v. cutting the cannula to the size obtained 1n the step of
measuring before being mserted into the access hole;
and

v. mserting the cannula obtained 1n the step of cutting into
the access hole over the cannulated dilator and removing
the cannulated dilator to define a working space to per-
form a medical procedure.]

[14. The method as claimed in claim 13 including the step
of providing a template made from a cuttable material that 1s
dimensioned to fit into the cannula;

1. inserting the template into the cannula;

11. cutting the cannula and template at the length commen-

surate with the access hole.]

[15. The method as claimed in claim 14 including the
provision of including markings on said template graduated
to a scale commensurate with the scale of the indicia on the
cannulated dilator; and the cannula being transparent so that
the scale on the fixture is visible.]

[16. The method as claimed in claim 14 including a clamp
to it the end of the cannula; cutting 1n the step of cutting the
cannula to a length that includes the width of the clamp.]

[17. The method as claimed in claim 14 including the step
of providing a tool for engaging the proximal end of the
cannulated dilator and inserting the cannulated dilator by
pushing and turning the tool.}

[18. The method as claimed in claim 14 including the step
of providing a tool for engaging said cannula for pushing said
cannula into the access hole.]

[19. The method of sizing the length of a cannula to fit the
depth of an access hole formed in the body of a patient
including the steps of:
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1. providing a series of different length cannulas;

11. providing a cannulated dilator with 1indicia of a scale for
measuring a length;

111. measuring the depth of the access hole by 1nserting the
cannulated dilator into the access hole to ascertain the
depth;

1v. selecting from said different length cannulas obtained in
the step of providing a series of different length cannulas
the length correlating to the length obtained in the step of
measuring before mserting said selected cannula; and

v. inserting said the cannula obtained 1n the step of select-
ing from said different length cannulas into said access
hole for defining a working chamber for performing the
medical procedure.]

[20. The combination of a cannulated dilator and dilator
retractor as claimed 1n claim 12 including an annular clamp,
said clamp being dimensioned to fit any of said dilator retrac-
tor from said series of said dilator retractors and a bracket
extending from said annular clamp adapted to support the
dilator retractor to a rigid member.]

[21. The combination of a cannulated dilator and dilator
retractor as claimed 1n claim 12 wherein each of said cannu-
lated dilator has a proximal end and a tool engagement por-
tion formed thereon, a tool having an engagement portion
complementing the tool engagement portion of the cannu-
lated dilator adapted to fit thereon for rotation and applying
leverage on said cannulated dilator for insertion thereof into
the body cavity }

[22. The combination of a cannulated dilator and dilator
retractor, said cannulated dilator having an elongated body,
said cannulated dilator for obtaining the measurement of
depth of an access hole formed 1n a body, said dilator retractor
including a series of dilator retractors having different
lengths, whereby the dilator retractor for use in the access
hole 1s selected from said series of dilator retractors that 1s
commensurate with the measurement obtained from said can-
nulated dilator when extended into said access hole.]

[23. The combination of a cannulated dilator and dilator
retractor as claimed 1n claim 12 wherein said dilator retractor
is made form a plastic material ]

[24. The combination of a cannulated dilator and dilator
retractor as claimed 1n claim 23 wherein said dilator retractr 1s
made form a transparent material.}

25. A system for forming an access hole through tissue,
COmprising:

a cannulated dilator configured to form and enlarge an

access hole through tissue and into a body cavity,

a series of dilator retractors having diffevent lengths each
configured to be inserted over the cannulated dilator
such that the cannulated dilator can be removed from the
tissue to form a working channel through one of the
dilator retractors inserted thereover;

wherein a depth of the access hole is measured using a
cannulated dilator with indicia indicative of a measure-
ment of depth, such that the one of the dilator retractors
having a length commensurate with the depth of the
access hole can be selected from the series of dilator
retractors and inserted over the cannulated dilator to
Jorm the working channel.

26. The system of claim 25, wherein the cannulated dilator
includes a beveled end at a distal end thereof and a plurality
of tabs extend from a proximal end therveof.

27. The system of claim 27, wherein the plurality of tabs
extending from the proximal end of the cannulated dilator is
configured to engage with a tool for inserting the cannulated
dilator through tissue.

5

10

15

20

25

30

35

40

45

50

55

60

65

10
28. The system of claim 25, wherein lengths of each of the

dilator vetractors ave predetermined.

29. A method of forming a working channel through tissue,
COmprising:

inserting a first dilator through tissue to form an access

hole;

inserting at least one additional dilator over the first dila-
tor inserted through the tissue, thereby widening the
access hole;

determining a depth of the access hole using a cannulated

dilator;
selecting from a series of access instruments having differ-
ent lengths an access instrument having a length corre-
sponding to the detevmined depth of the access hole; and

inserting the access instrument over the first dilator and the
at least one additional dilator.

30. The method of claim 29, wherein inserting the access
instrument includes pushing on a proximal end of the access
instrument with a pusher tool to insert the access instrument
over the dilators.

31. The method of claim 29, further comprising removing
the first dilator and the at least one additional dilator from the
tissue, thereby forming a working channel through the access
instrument.

32. The method of claim 29, wherein determining the depth
of the access hole comprises using indicia formed on at least
one of the first dilator and the at least one additional dilator.

33. The method of claim 40, further comprising selecting
one of a plurality of possible lengths of the access instrument
based on the depth determined using the indicia.

34. The method of claim 29, wherein the at least one addi-
tional dilator is cannulated such that the at least one addi-
tional dilator has an inner pathway extending therethrough,
and inserting the at least one additional dilator over the first
dilator comprises positioning the first dilator through the
inner pathway.

35. The method of claim 29, wherein the access instrument
defines a pathway therethrough, and inserting the access
instrument over the first dilator and the at least one additional
dilator vesults in the first dilator and the at least one addi-
tional dilator extending through the pathway.

36. The method of claim 35, further comprising removing
the first dilator and the at least one additional dilator from the
pathway to form a working channel through the tissue
through the pathway defined by the access instrument.

37. A method of forming a working channel through tissue,
comprising:

inserting a first dilator through tissue to form an access

hole;

inserting at least one additional dilator over the first dila-

lor;
determining a depth of the access hole using one of the first
dilator and the at least one additional dilator;

selecting an access instrument from a plurality of access
instruments having different lengths, the access instru-
ment having a length corresponding to the determined
depth of the access hole; and

inserting the access instrument obtained in the step of

selecting from said plurality of different length access
instruments into said access hole over the at least one
additional dilator.

38. The method of claim 37, wherein inserting the access
instrument includes pushing on a proximal end of the access
instrument with a pusher tool to insert the access instrument
over the at least one additional dilator.
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39. The method of claim 37, wherein selecting the access
instrument comprises selecting one of a plurality of possible
lengths of the access instrument based on the determined
depth.

40. The method of claim 37, further comprising removing
the first dilator and the at least one additional dilator from the
tissue, theveby forming a working channel through the access
instrument.

41. The method of claim 37, wherein detevmining the depth
of the access hole comprises using indicia formed on at least
one of the first dilator and the at least one additional dilator.

42. The method of claim 37, wherein the at least one addi-
tional dilator is cannulated such that the at least one addi-
tional dilator has an inner pathway extending thevethrvough,
and inserting the at least one additional dilator over the first
dilator comprises positioning the first dilator through the
inner pathway.

43. The method of claim 37, wherein the access instrument
defines a pathway thevethrough, and inserting the access
instrument over the at least one additional dilator vesults in
the first dilator and the at least one additional dilator extend-
ing through the pathway.

44. The method of claim 43, further comprising removing
the first dilator and the at least one additional dilator from the
pathway to form a working channel through the tissue
through the pathway defined by the access instrument.

45. A system for forming an access hole through tissue,
COmprising:

a plurality of dilators of increasing diameter configured to

form and enlarge an access hole through tissue and into
a body cavity via sequential dilation; and

a plurality of access instruments of differing lengths,

wherein a depth of the access hole is measured via

indicia on at least one of the dilators such that a one of

the access instruments having a length commensurate
with the measured depth of the access hole can be

selected from the plurality of access instruments and

inserted over the dilators to form a working channel.

12
46. The system of claim 45, wherein the lengths of each of

the access instruments is predetermined.
47. The system of claim 45, wherein the one of the access
instruments defines a pathway therethrough, the pathway

> forming the working channel.
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48. The system of claim 45, wherein at least one of the
dilators has a beveled end.

49. A method of forming a working channel through tissue,
COmprising.

inserting a first dilator through tissue to form an access

hole;

inserting at least one additional dilator over the first dila-

lor;
determining a depth of the access hole using indicia of a
scale for measuring a length formed on at least one of
the first dilator and the at least one additional dilator;

selecting a retractor from a plurality of retractors each
having a different length, the length of the selected
vetractor being commensurate with the determined
depth of the access hole; and

inserting the rvetrvactor over the at least one additional

dilator.

50. The method of claim 49, further comprising removing
the first dilator and the at least one additional dilator from the
tissue, theveby forming a working channel through the retrac-
lor.

51. The method of claim 49, wherein selecting the retractor
comprises selecting one of a plurality of possible lengths of
the retractor based on the determined depth.

52. The method of claim 49, wherein the at least one addi-
tional dilator is cannulated such that the at least one addi-
tional dilator has an inner pathway extending therethrough,

and inserting the at least one additional dilator over the first
dilator comprises positioning the first dilator through the
inner pathway.
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