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(57) Abstract: An adjustable surgical wound retractor (10) having outer and inner resilient rings (14, 16) connected together by a
flexible sleeve (18). The outer ring (14) may be rolled down onto the sleeve (18) for coarse adjustment of the sleeve (18) length
suitable for initial installation in an incision. A lifter (20) interposed between the outer surface around the incision and the outer ring
(14) provides a fine adjustment. The lifter (20) may be actuated pneumatically or mechanically.
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ADJUSTABLE SURGICAL WOUND PROTECTOR AND RETRACTOR

FIELD OF THE INVENTION

The present invention relates generally to improvements in surgical wound
protectors and retractors, and more particularly to a surgical wound protector and
retractor which can be precisely adjusted to accommodate different thicknesses of

incision walls.

BACKGROUND OF THE INVENTION

Minimal laparoscopic surgery has become a method of surgery preferred both
by patients and surgeons because there is less trauma associated with large incisions
and the healing time is significantly shorter. Laparoscopic instruments are inserted
through puncture wounds into the body cavity and externally manipulated while
viewing images within the cavity on a TV monitor. A modified form of laparoscopy,
referred to as hand-assisted minimal invasive surgery, allows one hand to be inserted
within the cavity through an additional small muscle-splitting incision. The advantages
to this are that it affords a bio-physical feedback through the hand as the instruments
are manipulated, and enables the surgeon to palpate internal organs during the
operation. The size of the incision is just sufficient to allow the surgeon’s hand to pass
into the cavity.

An incrementally adjustable wound protector such as disclosed in U.S. Patent
5,524,644 to Berwyn M. Crook is installed in the incision and acts as a barrier against
bacteria or harmful contaminants from the surgeon's hand, instruments or foreign
matter during surgery which may otherwise contact the incision wall. The wound
retractor comprises a pliable sleeve of thin material impervious to such contaminants.
The sleeve is secured at opposite ends around inner and outer pre-formed resilient O-
rings. The O-rings are sized to engage the inner and outer edges of the incision and
the sleeve length must exceed the thickness of the incision wall. The inner ring is
inserted through the incision and spreads into contact with the inner edge of the

incision. The outer ring is then turned outwardly about its circular axis onto the outer

1



10

15

20

25

WO 01/45568 PCT/US00/34578

end of the sleeve until the sleeve is contiguous with the incision. Each complete turn
of the outer O-ring takes up an increment of the sleeve length.

Since the outer O-ring can stabilize only at complete turns, one coarse
incremental adjustment is possible per turn. Consequently, a final installation may be

either too loose or over tightened. Fine adjustment for a proper fit is not possible.

OBJECTS OF THE INVENTION

Accordingly, it is an object of the present invention to provide a novel and
improved adjustable wound protector and retractor which is capable of being precisely
adjusted to fit incisions of different wall thicknesses.

Another object of the invention is to provide an adjustable wound protector
and retractor which is suitable for use with an extracorporeal enclosure under
conditions of insufflation of the body cavity.

Still another object of the invention is to provide an adjustable wound protector
and retractor which is of relatively simple design, inexpensive to manufacture, and easy

to use.

SUMMARY OF THE INVENTION

These and other objects and novel features of the invention are accomplished
with an adjustable wound retractor having outer and inner resilient rings connected
together by a flexible sleeve. The outer ring may be rolled down onto the sleeve for
coarse adjustment of the sleeve length suitable for initial installation in an incision. A
lifter interposed between the outer surface around the incision and the outer ring

provides a fine adjustment. The lifter may be actuated pneumatically or mechanically.

BRIEF DESCRIPTION OF THE DRAWINGS
The foregoing objects, novel features and advantages of the invention will
become more apparent from the following description when taken in conjunction with

the accompanying drawings wherein:



10

15

20

25

WO 01/45568 PCT/US00/34578

FIG. 1 is an isometric view in cross-section of one embodiment of an adjustable
wound protector and retractor pneumatically operated according to the invention,;

FIG. 2 is a view like FIG. 1 of another embodiment of an adjustable wound
protector and retractor mechanically operated according to the invention;

FIG. 3 is a more detailed view in cross-section of a portion of the protector and
retractor of FIG. 2; and

FIG. 4 is a view like FIG. 3 of an alternate design of a portion of the protector
and retractor of FIG. 2.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to the drawings wherein like reference characters denote like or
corresponding parts throughout the several views, FIG. 1 shows an adjustable wound
protector and retractor indicated generally by the numeral 10 according to the
invention. A retractor 12 is installed in a small muscle-splitting incision in a patient's
anterior abdominal wall W to permit a surgeon’s hand to be extended into the
abdominal cavity. Retractor 12 includes a pair of resilient inner and outer O-rings 14
and 16 connected to opposite ends of an impermeable pliable sleeve 18. Inner O-ring
14 engages the inner edge of the incision wall with a portion of sleeve 18 extending
above the surface of the abdomen wall for rolling down on itself around outer O-ring
16 for a coarse adjustment. A suitable retractor for this purpose is disclosed in U.S.
Patent 5,524,544 supra.

A lifter assembly 20 comprises a cylindrical section 20a and a flat ring section
20b extending from the lower end which engages the bottom side of outer O-ring 16
and any sleeve wound thereon. The inner perimeter of ring 20b terminates in a
continuous raised lip 20c. O-ring 16 and lip 20c are sized to form an interference fit
requiring outer O-ring 16 to be snapped over the lip 20c onto shelf section 20b where
it is maintained in slight tension. Lifter 20 further includes a toroidal balloon 22
affixed around the underside of shelf section 20b and preferably sealingly attached by
an adhesive 24 to the exposed surface of the abdominal wall W. An air pump (not
shown) inflates balloon 22 in infinite increments to lift O-ring 16 until O-ring 14 is
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snug against the inner edge of the incision and sleeve 18 is contiguous with the incision
wall W. The upper end of cylinder section 20a may be formed to sealingly attach to an
extracorporeal enclosure when the surgical procedure requires insufflating the body
cavity. A suitable enclosure for this purpose is disclosed in U.S. Patent 5,853,395 to
Berwyn M. Crook, et al.

The ease with which the protector and retractor can be installed should be
readily apparent. Preferably, lifter 20 is affixed by adhesive 24 to the exposed surface
around the incision. Retractor 12 is then inserted by squeezing inner O-ring 20 into an
oblong shape and reinserting it lengthwise through the incision and letting it expand -
around the inner edge. The outer O-ring 16 is gripped by the thumb and fingers and
turned outwardly to roll sleeve 18 incrementally onto O-ring 16 until the sleeve 18 is
drawn into close contact with the sides of the incision. O-ring 16 and the sleeve
portion of 18 wound thereon are snapped over lip 20c onto shelf section 20b where
they are retained under slight tension. Finally, balloon 22 is manually inflated from an
air pump (not shown). A sealed enclosure may be attached around the upper end of
lifter 20 if the cavity is to be sufflated.

FIG. 2 represents a mechanical embodiment of an adjustable wound protector
and retractor 10a according to the invention having wound retractor 12 installed in an
incision in the manner shown in FIG. 1. A lifter assembly 30 includes a base 32
surrounding retractor 12 and defines a cylindrical section 32a extending upward from a
flat ring section 32b which is sealingly secured around the incision by adhesive 24.
Lifter assembly 30 further includes retractor support 34 defined by a cylindrical section
34a extending upward from a shelf section 34b. Cylindrical section 32a is axially
slidable in section 32a of base 32. As best seen in FIG. 3, the facing surfaces of
cylinders 32a and 34a have annular rows of facing sawteeth 38 which permit support
34 to be racheted upward from base 32 to apply additional tension to sleeve 18 in a
manner similar to the pneumatic actuation in the embodiment of FIG. 1.

FIG. 4 is an alternate configuration of the interface between base 32 and
retractor support 34. An O-ring 40 secured around the circumference of cylindrical

section 34a selectively engages one of a plurality of circumferential grooves 42 on the
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inner surface of cylindrical section 32a as support 34 is raised from base 32. It should
be noted that the spacing of the sawteeth and the grooves may be made close in order
to obtain maximum fine adjustment, whereas the balloon lifter has virtually infinite
number of positions.

Some of the many advantages and novel features of the invention should now
be readily apparent. For example, an adjustable surgical wound protector and
retractor is provided which can be used for a large range of incision wall thicknesses,
the sleeve length of the wound retractor can be later adjusted for a precise fitting, and
it may be used in conjunction with an extracorporeal enclosure. The protector and
retractor can also be easily installed.

It will be understood, of course, that various changes in the details, materials,
steps and arrangement of parts which have been described and illustrated in order to
explain the nature of the invention, may be made by those skilled in the art without

departing from the scope of the invention as expressed in the appended claims.
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CLAIMS:

1. An adjustable surgical wound protector and retractor (10, 10a) for
installation in an incision in a cavity wall (W) comprising, in combination:

an elongate pliable sleeve (18) open at each end and of a length exceeding the wall
thickness,

a resilient inner O-ring (14) secured around one of said ends and pre-formed to
overlap the inner edge of the incision;

a resilient outer O-ring (16) secured around the other of said ends and pre-formed to
overlap the outer edge of said incision, said outer ring (16) being formed to roll
said sleeve (18) onto said outer ring (16) to shorten the sleeve (18) in coarse
increments; and

a lifting means (20, 30) interposed between said outer sleeve and the external surface
around the incision for tightening said sleeve (18) in fine increments of

motions.

2. An adjustable surgical wound protector and retractor (10) according to

claim 1, wherein said lifting means (20) is pneumatically operated.

3. An adjustable surgical wound protector and retractor (10a) according to

claim 1, wherein said lifting means (30) is mechanically operated.
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