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longitudinal axis and having leading and trailing ends. The portal member includes an outer wall defining a longitudinal opening
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ABSTRACT

A surgical portal apparatus for permitting introduction of a surgical object
within tissue includes a portal member defining a longitudinal axis and having leading
and trailing ends. The portal member includes an outer wall defining a longitudinal
opening dimensioned for reception of a surgical object. At least one projection 18
disposed on the outer wall of the portal member and extends 1n at least a radial direction
relative to the longitudinal axis. The at least one projection is dimensioned and
configured for engaging tissue to resist movement of the portal member within tissue.
The at least one projection defines a recess dimensioned for receiving tissue portions
adjacent thereto. Preferably, a plurality of projections is spaced about the outer wall of
the portal member. At least two of the projections are circumferentially spaced relative

to the longitudinal axis and/or at least two of the projections are longitudinally spaced

relative to the longitudinal axis.
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SURGICAL PORTAL WITH ENHANCED RETENTION CAPABILITIES

BACKGROUND

1. Field of the Disclosure

The present disclosure generally relates to surgical instruments for

performing laparoscopic and endoscopic surgical procedures, and, more particularly,
relates to a surgical portal incorporating a novel retention mechanism for resisting

slippage of and retropulsion of the portal during use in a highly pressurized environment.

2. Description of the Related Art

In laparoscopic and endoscopic surgical procedures, a small inciston or
puncture is made in the patient's body to provide access for a surgical portal which 1s
inserted into the patient's body to permit viewing of the surgical site or for the insertion
of instruments used in performing the surgical procedure. The surgical portal may be in
the form of a trocar cannula assembly incorporating an outer cannula and an obturator
which is positioned in the outer cannula. The obturator includes a sharpened point or tip
which is used create a path to the surgical site. The obturator is then removed leaving the
cannula in place to maintain access to the surgical site. Several incisions may be made to
provide numerous access ports to the surgical objective, and once the cannulas are in
place, various surgical instruments such as scissofs, dissectors, retractors or the like, may
be inserted by a surgeon to perform the surgery. Typically, a scope is used to view the

area directly, or a miniature camera is used to display the surgical site on a video monitor

in the operating room.
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In order to maintain the cannula within the incision, it has been known to

provide various mechanisms such as threaded cannulas, external sleeves, expandable
members, balloons, etc. which engage the tissue surrounding the incision to prevent
undesired removal of the cannula. However, such known mechanisms are generally
complex in nature. Moreover, these mechanisms often are potentially invasive to the

surrounding tissue thereby increasing the likelihood of undesired tissue tear which

consequently increases patient trauma and recovery time.

SUMMARY

Accordingly, the present disclosure is directed to further improvements in
the field of surgical portals. In one preferred embodiment, a surgical portal apparatus for
permitting introduction of a surgical object within tissue includes a portal member
defining a longitudinal axis and having leading and trailing ends. The portal member
includes an outer wall defining a longitudinal opening dimensioned for reception of a

surgical object. At least one projection is disposed on the outer wall of the portal

member and extends in at least a radial direction relative to the longitudinal axis. The at

least one projection 1s dimensioned and configured for engaging tissue to resist
movement of the portal member within tissue. The at least one projection defines a

recess dimensioned for receiving tissue portions adjacent thereto. Preferably, a plurality

of projections is spaced about the outer wall of the portal member. At least two of the
projections are circumferentially spaced relative to the longitudinal axis and/or at least

two of the projections are longitudinally spaced relative to the longitudinal axis.
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The at least one projection defines a leading surface and a trailing surface.

The leading surface is dimensioned to permit passage of the portal member in a first
direction corresponding to an insertion direction. The trailing surface is dimensioned to
engage tissue upon movement of the portal member in a second direction corresponding
to a removal direction to thereby resist movement of the portal member in the second
direction and facilitate retention of the portal member in tissue. The at least one
projection defines an opening adjacent the trailing surface and in communication with the
open internal cavity. The at least one projection defines one of a generally arcuate cross-
section and generally v-shaped cross-section. The at least one projection preferably

terminates in an apex adjacent the leading surface.

The leading surface of the at least one projection is arranged at a leading
angle relative to the longitudinal axis of the access member while the trailing surface of
the at least one projection is arranged at a trailing angle relative to the longitudinal axis.

The trailing angle of the trailing surface is greater than the leading angle of the leading
surface. The leading surface of the at least one projection is obliquely arranged relative

to the longitudinal axis at an angle ranging from about 5° to about 45°. The trailing angle

of the trailing surface ranges from 30° to about 90°.

The portal member may be a cannula having the longitudinal opening and
being adapted to receive surgical instrumentation. Alternatively, the portal member 1s

adapted to recetve a surgeon’s hand or arm through the longitudinal opening.
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In another preferred embodiment, a surgical cannula assembly includes a
cannula housing and a cannula sleeve extending from the cannula housing. The cannula

sleeve defines a longitudinal axis, and has proximal and distal ends. The cannula sleeve

includes an outer wall defining a longitudinal opening therethrough adapted to Tece1ve
surgical instrumentation to permit performance of a surgical task with the surgical
instrumentation. A plurality of anchoring projections is spaced about the outer wall of
the cannula sleeve. At least one of the anchoring projections defines an internal cavity
and has an opening in communication with the internal cavity adapted to permit tissue to
pass therethrough to be captured within the internal cavity, to thereby facilitate
securement of the at least one anchoring projection and retention of the cannula sleeve
relative to the tissue. Preferably, each of the anchoring projections defines an internal
cavity and an opening in communication with the internal cavity. The anchoring
projections each define a distal leading surface and a proximal trailing surface. The
leading surface is obliquely arranged relative to the longitudinal axis and dimensioned to
permit passage of the cannula sleeve in a first direction corresponding to an insertion

direction. The trailing surface is dimensioned to engage tissue upon movement of the
cannula sleeve in a second direction corresponding to a removal direction to thereby

resist movement of the cannula sleeve in the second direction and facilitate retention of
the cannula sleeve in tissue. The trailing surface of each anchoring projection defines the

opening in communication with the internal cavity. The at least one anchoring projection
defines one of an arcuate cross-section and a generally v-shaped cross-section. At least

two of the anchoring projections are longitudinally spaced about the cannula sleeve.
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BRIEF DESCRIPTION OF THE DRAWING(S)

Preferred embodiments of the present disclosure will be better appreciated

by reference to the drawings wherein:

FIG. 1 is a perspective view of a surgical portal in the form of a cannula 1n

accordance with the principles of the present disclosure;

FIG. 2 is an elevation view of the cannula in accordance with the

embodiment of FIG. 1, illustrating the anchoring projections for securing the cannula

within a tissue site;

FIG. 3 is a cross-sectional view taken along the lines 3-3 of FIG. 2 further
illustrating the anchoring projections in accordance with the embodiment of FIGS. 1-2;

FIG. 4 is a view similar to the view of FIG. 3 illustrating an alternate

embodiment of the anchoring projections;

FIG. 5 is a partial side cross-sectional view of the cannula in accordance

with the embodiment of FIGS. 1-3, illustrating the cannula positioned within tissue; and

FIG. 6 is a view illustrating introduction of a surgical instrument within

the cannula in accordance with the embodiment of FIGS. 1-3 and 5.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

Preferred embodiment(s) of the apparatus of the present disclosure will
sow be described in detail with reference to the drawings wherein like reference
numerals identify similar or like elements throughout the several views. As used herein,
the term “distal” refers to that portion which is further from the user, while the term

“sroximal” refers to that portion which is closest to the user.

The surgical portal of the present disclosure provides access to an
underlying body cavity to permit the introduction of surgical objects and/or
instrumentation for performing a surgical procedure. Examples of instrumentation
include clip appliers, graspers, dissectors, retractors, staplers, laser probes, photographic
devices, endoscopes and laparoscopes, tubes, and the like. Such mstruments will be

collectively referred to herein as “instruments or instrumentation”.

The surgical portal may be in the form of a trocar or cannula adapted for
permitting introduction of the aforementioned instrumentation. Altemnatively, the
surgical portal may be a hand access apparatus used for recetving a physician’s arm or

hand during a hand-assisted laparoscopic surgical procedure.

Referring now to the drawings, in which like reference numerals identity
~ identical or substantially similar parts throughout the several views, FIGS. 1-3 illustrate

the surgical portal in accordance with a preferred embodiment of the present disclosure.
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Surgical portal may be a trocar or cannula suitable for the intended purpose of accessing
a body cavity, and defines a passageway permitting introduction of instruments
therethrough. Surgical portal or cannula assembly 100 is particularly adapted for use in
laparoscopic surgery where the peritoneal cavity is insufflated with a suitable gas, e.g.,
CO,, to raise the cavity wall from the internal organs therein. Cannula assembly 100 1s
typically used with an obturator assembly (not shown) which may be blunt, a non-bladed,
or a sharp pointed instrument positionable within the passageway of the cannula 100.
The obturator assembly is utilized to penetrate the abdominal wall or introduce the
cannula assembly 100 through the abdominal wall, and then subsequently is removed

from the cannula assembly 100 to permit introduction of the surgical instrumentation

utilized to perform the procedure through the passageway.

Cannula assembly 100 includes cannula sleeve 102 and cannula housing
104 mounted to an end of the sleeve 202. Cannula sleeve 102 defines a longitudinal axis
«x” extending along the length of sleeve 102. Cannula sleeve 102 includes outer wall
106 defining internal longitudinal passage 108. Longitudinal passage 108 is dimensioned
to permit passage of surgical instrumentation. Cannula sleeve 102 may be formed of
stainless steel or other rigid materials such as a polymeric material or the like. Cannula

sleeve 102 may be clear or opaque. The diameter of cannula sleeve 102 may vary, but,

typically ranges from about 4.5 to about 15 mm.

Cannula sleeve 102 includes a plurality anchoring projections 110 spaced

about outer wall 106. In one preferred embodiment, at least two longitudinally spaced
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rows 112 of anchoring projections 110 are provided. Each row 112 incorporates at least
two, three, four or more anchoring projections 110 radially and preferably equidistally
spaced about outer wall 106 at a predetermined angular spacing. For example, 1n an
embodiment having two anchoring projections 110 in each row 112, the anchoring
projections 112 may be separated by an angle ot about 130", With embodiments having
three or four anchoring projections 110 in each row 112, the anchoring projections 110

may be separated by angles of about 120° and 90° respectively.

Anchoring projections 110 each define substantially planar leading or

distal surfaces 114 and trailing or proximal surfaces 116. Leading surfaces 114
preferably intersect each other along edge or line of intersection 118 at a predetermined
angle “?” (FIG. 3) ranging from about 30° to about 90°. The line of intersection 118 of
leading surfaces 114 is arranged at a relatively small leading acute angle “a” (FIG. 2)
relative to longitudinal axis “x” to define a general v-shaped cross-section. Angle “a”
may range from about 5° to about 45° preferably about 5° to about 30°. Leading surfaces
114 also taper inwardly in the distal or leading direction to meet at apex 120. The
aforedescribed configuration of leading surfaces 114 provides a narrow or reduced protile
for anchoring projections 110. The reduced profile facilitates advancement of sleeve 102
and anchoring projections 110 relative to tissue. In an alternative arrangement depicted

in FIG. 4, leading surface 114 may define a continuous arcuate or convex arrangement

which tapers inwardly to define an apex. In this embodiment of FIG. 4, anchoring

projections 110 defines an arcuate cross-section.
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Trailing surfaces 116 taper inwardly toward each other in the distal
direction to intersect along line of intersection 118. Trailing surfaces 116 are arranged at
an acute trailing angle “B” relative to longitudinal axis “x”. Angle “” may range from
about 30° to about 90° and is arranged to securely engage tissue and resist retropulsion or
“backing out” of sleeve 102 relative to the tissue. Trailing angle “B” of trailing surfaces

116 is preferably greater than leading angle “a” of leading surfaces 114.

As best depicted in FIGS. 2 and 5, anchoring projections 110 further

define open internal pocket, recess or cavity 122 which is in communication with the
exterior of sleeve 102 through opening 124 defined between trailing surfaces 116.
Internal cavity 122 is intended to capture tissue portions “tp” which may be displaced by
anchoring projections 110 of sleeve 102 when positioned within the tissue. (FIG. 5) The
reception of tissue within internal cavity 122 serves to prevent egress of sleeve 102

relative to the tissue. Moreover, the combination of the tissue engagement capabilities
presented by trailing surfaces 116 of anchoring projections 110 and the reception of
tissue within internal cavity 122 provide a means to prevent slippage of sleeve 102

relative to tissue.

Referring again to FIG. 1, it is contemplated that cannula assembly 100
may have a valve or seal assembly 200 which may be mountable to housing 102, or
incorporated into housing 102. Valve assembly 200 may include at least one valve or
seal element adapted to form a seal about the inserted object to prevent release ot

insufflation gases through the cannula assembly 100. Valve or seal assembly 200 may
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also include a zero-closure valve (e.g., a flapper or duck bill valve) to close the axial
opening of the apparatus in the absence of the object. One valve assembly suitable for
this purpose is disclosed in commonly assigned U.S. Patent No. 5,603,702 to Smith et al.,
the contents of which are hereby incorporated herein by reference. The “702 patent
discloses, in certain embodiments, a valve assembly that may be adapted to mount to a
housing of a cannula assembly through a detachable connection or the like including a

bayonet coupling, friction fit, threaded connection or any other suitable connection

known 1n the art.

The operation of cannula assembly 100 will now be discussed. In a
laparoscopic surgery, the peritoneal cavity is insufflated to raise the cavity wall to
provide greater access to the tissue and organs within. A trocar may be is placed within
cannula assembly 100 and advanced to extend the distal penetrating tip into the tissue.
The trocar is used to puncture the abdominal wall as is conventional in the art. The trocar
may then be removed if desired. Upon insertion of cannula sleeve 102 within the tissue
“t” ag depicted in FIG. 6, tissue portions “tp” adjacent anchoring projections 110 are
captured within internal cavity 122 of the anchoring projections 110. (See again FIG. 5)
This feature, along with the engagement of trailing surfaces 116 of anchoring projections
110 with the tissue, secures cannula sleeve 102 and prevents retropulsion of the cannula

sleeve 102 even in the pressurized environment of the insuftlated body cavity. It is noted
that cannula sleeve 102 may be arranged such that the distal most row 112 of anchoring
projections 110 engage the interior lining “” of the abdominal wall. Thereafter, an object

such as a surgical instrument “i” is introduced within the apparatus to perform the destred

10
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surgery. In further embodiment, the surgical portal is sized to receive a surgeon’s hand,

which 1s inserted into the body cavity.

The scope of the claims should not be limited by the preferred embodiments set

forth herein, but should be given the broadest interpretation consistent with the

description as a whole.

1]
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CLAIMS:

1. A surgical portal apparatus for permitting introduction ot a surgical
object within tissue, which comprises:

a portal member defining a longitudinal axis and having leading and
trailing ends, the portal member including an outer wall defining a longitudinal opening
dimensioned for reception of a surgical object; and

at least one projection disposed on the outer wall of the portal member
and extending in at least a radial direction relative to the longitudinal axis, the at least
one projection dimensioned and configured for engaging tissue to resist movement of
the portal member within tissue, the at least one projection having an internal recess
forming a pocket defined within a peripheral boundary of the at least one projection and

the outer wall of the portal member, and being dimensioned for receiving tissue

portions adjacent thereto.

2. The surgical portal apparatus according to claim 1 including a plurality

of projections spaced about the outer wall of the portal member.

3. The surgical portal apparatus according to claim 2 wherein at least two

of the projections are circumferentially spaced relative to the longitudinal axis.

4, The surgical access apparatus according to claim 2 wherein at least two

of the projections are longitudinally spaced relative to the longitudinal axis.

J. The surgical portal apparatus according to claim 1 wherein the at least

one projection defines a leading surface and a trailing surface, the leading surface

12
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dimensioned to permit passage of the portal member in a first direction corresponding
to an insertion direction, the trailing surface dimensioned to engage tissue upon
movement of the portal member in a second direction corresponding to a removal

direction to thereby resist movement of the portal member in the second direction and

facilitate retention of the portal member in tissue,

6. The surgical portal apparatus according to claim 5 wherein the at least
one projection defines an opening adjacent the trailing surface and in communication

with the internal recess.

7. The surgical portal apparatus according to claim 6 wherein the at least
one projection defines one of a generally arcuate cross-section and generally v-shaped

Cross-section.

8. The surgical portal apparatus according to claim 7 wherein the at least

one projection terminates in an apex adjacent the leading surface.

9. The surgical portal apparatus according to claim 6 wherein the leading
surface of the at least one projection is arranged at a leading angle relative to the
longitudinal axis of the access member and wherein the trailing surface of the at least

one projection is arranged at a trailing angle relative to the longitudinal axis, the trailing

angle of the trailing surface being greater than the leading angle of the leading surface.

10. The surgical portal apparatus according to claim 9 wherein the leading

angle of the at least one projection is an angle ranging from about 5° to about 45°.

13
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[1.  The surgical access apparatus according to claim 10 wherein the trailing

angle of the trailing surface ranges from about 30° to about 90°.

12. The surgical access apparatus according to claim 1 wherein the portal

member 1S a cannula, the cannula having the longitudinal opening and being adapted to

receive surgical instrumentation.

13.  The surgical access apparatus according to claim 1 wherein the portal

member 1s adapted to recerve a surgeon’s hand or arm through the longitudinal

opening.

14. A surgical cannula assembly, which comprises:
a cannula housing;
a cannula sleeve extending from the cannula housing, the cannula sleeve
defining a longitudinal axis, and having proximal and distal ends, the cannula sleeve
having an outer wall defining a longitudinal opening therethrough adapted to receive

surgical instrumentation to permit performance of a surgical task with the surgical

instrumentation; and

a plurality of anchoring projections extending contiguously from the

outer wall of the cannula sleeve, at least one of the anchoring projections defining an
internal cavity forming a substantially enclosed pocket within an outer boundary of the
at least one anchoring projection, and having an opening in communication with the

internal cavity adapted to permit tissue to pass therein and to be captured within the

14
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internal cavity, to thereby facilitate securement of the at least one anchoring projection

and retention of the cannula sleeve relative to the tissue.

15.  The surgical cannula assembly according to claim 14 wherein each of
the anchoring projections defines an internal cavity and an opening in communication

with the internal cavity.

16.  The surgical cannula assembly according to claim 15 wherein the
anchoring projections each define a distal leading surface and a proximal trailing
surface, the leading surface obliquely arranged relative to the longitudinal axis and
dimensioned to permit passage of the cannula sleeve in a first direction corresponding
to an insertion direction, the trailing surface dimensioned to engage tissue upon
movement of the cannula sleeve in a second direction corresponding to a removal
direction to thereby resist movement of the cannula sleeve in the second direction and

facilitate retention of the cannula sleeve 1n tissue.

17.  The surgical cannula assembly according to claim 16 wherein the

trailing surface of each anchoring projection defines the opening in communication

with the internal cavity.

18.  The surgical cannula assembly according to claim 17 wherein the at
least one projection defines one of an arcuate cross-section and a generally v-shaped

cross-section.

15
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19. The surgical cannula assembly according to claim 18 wherein at least

two of the anchoring projections are longitudinally spaced about the cannula sleeve.

16
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