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(57) L’ imvention porte sur un dispositif (10) d’acces
manuel comprenant un manchon (11) extérieur, un
manchon (12) mtérieur et un rebord (13). L extréemite
proximale du dispositit (10) est fermeée hermetiquement
par le manchon (11) extérieur gonfl¢ par un gaz, et
I"extremite distale est hermétiquement fermeée par les
parols du manchon (12) mterieur, repli¢ dans le corps du
patient, par la pression du gaz agissant sur les parois du
manchon (12) intérieur. Le dispositif (10) est dot€¢ d un
anneau (15) mterne fix¢é a un tablier (16) contre le
manchon (12) mtérieur. L anneau (15) interne fixe le
dispositif sous la paro1 abdominale du patient et le tablier
(16) sert d’¢lement de protection des I€sions autour du
site d 1ncision du corps du patient.
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(57) The hand access device (10) comprises an outer
sleeve (11) an 1mner sleeve (12) and a flange (13). The
proximal end of the device (10) 1s sealed by the outer
sleeve (11) being inflated by gas and the distal end 1s
scaled by the walls of the mner sleeve (12) being
collapsed by gas pressure within a patient’s body cavity
acting on the walls of the mner sleeve (12). The device
(10) 1s fitted with an mternal ring (15) attached with an
apron (16) to the inner sleeve (12). The internal ring (15)
anchors the device below the abdominal wall of the
patient and the apron (16) acts as a wound protector
around the site of the mcision 1n the patient’s body.
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(87) Abstract
. 10
The hand access device (10) com- et g e s ————
prises an outer sleeve (11) an inner sleeve ‘
(12) and a flange (13). The proximal end of

the device (10) is sealed by the outer sleeve

(11) being inflated by gas and the distal end

is sealed by the walls of the inner sleeve 11
(12) being collapsed by gas pressure within
a patient’s body cavity acting on the walls
of the inner sleeve (12). The device (10)
is fitted with an internal ring (15) attached
with an apron (16) to the inner sleeve (12).
The internal ring (15) anchors the device
below the abdominal wall of the patient
and the apron (16) acts as a wound pro-
tector around the site of the incision in the
patient’s body.
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SURGICAL HAND ACCESS DEVICE

The present invention relates to a surgical hand access device, in particular to

improvements to a surgical hand access device for minimally invasive surgery.

In minimally 1nvasive surgery gas is generally introduced into a patient’s peritoneal
cavity to cause pneumoperitoneum. Hand assisted laproscopic surgery (HALS) 1s a
refined form of mimimally invasive surgery where a small incision is made in the
patient’s abdomen and a hand access device 1s inserted into the incision. Using the
hand access device a surgeon can insert his hand into the patient’s abdomen and can

perform many procedures that cannot be accomplished by standard minimally invasive

techniques.

One particularly effective hand access device 1s that disclosed in our European Patent
Specification No. 0 744 922, That device comprises a sleeve having an entry opening
located at a proximal end of the sleeve and an exit opening located at a distal end for
Insertion into an incision made 1n a patient’s body. The sleeve at the exit opening 1s
collapsible by gas pressure within the abdominal cavity of the patient at or adjacent the
distal edges of the sleeve. A taut valve, 1s also provided at the distal edges of the
sleeve to reinforce the seal and to anchor the device on the patients body when the
inflatable chambers of the device outside the patient’s body are inflated by gas

pressure. This device is a very effective and simple hand access device.

The present invention provides a hand access port device for use in minimally invasive
surgery comprising a flexible tube having an entry opening at a proximal end and an
exit opening at a distal end, exit opening sealing means which in use are effected by
gas pressure within the abdominal cavity of a patient and sealing means for sealing the
entry opening while allowing access for a surgeon’s hand or a surgical instrument, an
anchoring element, separate from and not attached to the exit opening sealing means,

1s provided to anchor the device against the abdominal wall of the patient’s body

AMENDED GHEET
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cavity, characterised in that the flexible tube comprises an outer sleeve and an inner
sleeve which are joined only at the proximal end of the device with a flange being
provided at a distal end of the outer sleeve, the flange being mountable on the patient’s

abdomen around the site of an incision.

Preferably, the anchoring element 1s a deformable ring which may be inserted through

the 1incision 1n the patient’s body and reverts to its original shape within the patient’s

body to anchor the device.

Conveniently, an apron 1s attached to the outer wall of the inner sleeve with the

anchoring element being located at the distal end of the apron element.

Preferably, the apron 1s adapted to be used as a wound protector whereby the outer

wall of the apron contacts the surfaces of the incision.

Advantageously, the exit sealing means comprises a cuff valve and the cuff valve
comprises a pair of semi rnigid strips, each strip being housed 1n one of a pair of

opposed pockets formed at the distal end of the inner sieeve.

Conveniently, the distal end of the outer sleeve is provided with an inflatable toroidal

section for contact with the patient’s skin.

Advantageously, a third sleeve element 1s provided within the inner sleeve to act as an

intermediate valve about a surgeon’s hand between the entry sealing means and the

ex1t sealing means.

Additionally, the anchor element includes a nng element mountable externally of the

patient’s body.

o

ARENDEY
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The device 1s generally made from flexible, impermeable, biocompatible medically sterile,

plastics/polymeric materials.

The invention will hereinafter be more particularly described with reference to the

‘accompany drawings which show by way of example only, a number of embodiments

according to the invention. In the drawings: -

Figure 1 1s a side view of a first embodiment of surgical hand access device according to

the invention;

Figure 2 1s a side view of a second embodiment of surgical hand access device according to

the invention, having a longer inner sleeve than the first embodiment:

Figures 3 and 4 are side views respectively of third and fourth embodiments of a surgical

hand access device;

Figures 5 and 6 are side views respectively of fifth and sixth embodiments of a hand access

device;

Figure 7 1s a side view of a seventh embodiment of a hand access device and Figure 7a is a

side view of a modification of the seventh embodiment;

Figures 8 and 9 are side views respectively of an eighth and ninth embodiment of a hand

access device;

Figure 10 is a side view of a tenth embodiment of a hand access device according to the

invention and Figure 10a is a side view of an outer sleeve.

Figure 11 and 11a are a side view respectively of an eleventh embodiment of hand access

device according to the invention and the outer sleeve:
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Figure 12 1s a perspective view of the eleventh embodiment in position on a patient’s

abdominal wall;

Figure 13 1s a perspective view of one end of a cuff valve which can be used in all the

above embodiments;

Figure 14 1s a perspective view of a hinge and Figure 14a is a perspective view of the hin ge

applied to the cuff;

Figure 15 1s a perspective view of an alternative hinge and Figure 15a is a perspective view

of the alternative hinge applied to the cuff.

Referring to the drawings, and initially to Figure 1 the hand access device 10 comprises an
outer sleeve 11 and an inner sleeve 12, a flange 13, an insulflation valve 14. It is operated
In the same manner as our earlier device as described in the above mentioned European
patents specification. The device 10 however is fitted with an internal ring 15 which is
attached with an apron 16 to the inner sleeve 12 adjacent to the flange 13 below a feather
valve 17. The device has no side welds or cross welds and accordingly as the device is
inflated with gas the outer sleeve 11 expands and extends upwards and outwards drawing
the inner sleeve 12, the attached apron 16 and flexible internal ring 15 upwards. The effect
of the upwards movement is to cause the internal ring 15 to act as an anchor below the

abdominal wall and for the further purpose of the apron 16 acting as an additional

protective barrier between the incision site and the tissue being operated on by the surgeon.
Additionally, the drawing up of the apron 16 and internal ring 15 acts to retract the incision
site helping to create a wider incision lumen through which a surgeon can insert a hand and
forearm. A cuff valve 18 is positioned below the ring 15 and comprises two strips of 1 mm

VIVAK 15 mm wide enclosed in a SARANEX pocket at the distal end of the inner sleeve
12. (VIVAK and SARANEX are registered trade marks).

The second embodiment 20 is generally similar to the first embodiment 10 except that the

Inner sleeve 22 is longer so as to better accommodate the distance from the fingertips to the

forearm to allow a seal around the forearm before breaking the seal at the distal valve.
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The third embodiment device 30 comprises two rings, an internal ring 35 and an external

ring 36. A taut valve 38 is applied at the distal end of the inner sleeve 32.

The fourth embodiment device 40 has a reduced outer sleeve 41 and flame 43. A

reinforced taut valve 48 is provided at the distal end of the inner sleeve 42.

The fifth embodiment 50 has a reduced outer sleeve 51 and an intemnal ring 55. The outer
sleeve 1s reduced in height by shortening the length of the side welds 52 that connect the

inner sleeve 53 to the outer sleeve 51. There are no cross welds connecting the inner

sleeve 53 and outer sleeve 51. The effect of this is to allow the outer sleeve 51 to move to

a greater extent up and down relative to the inner sleeve 53.

In addition the outer sleeve 51 is designed to have extra material at the lower section. The
extra material 1s connected to a flange according to the invention or other conformable
flexible material 57. The inclusion of the extra material at the lower section of the outer
sleeve allows the lower section to inflate to a greater extent than the upper section. As gas
1s induced 1nto the device causing the outer sleeve to inflate, the inner sleeve 53 with the
apron 56 and 1nternal ring 55 attached is drawn up. The ability of the outer sleeve 51 to
draw the mner sleeve 53 up is limited by the internal ring 55 and this limitation causes a
ballooning effect of the extra outer sleeve 51 material. The ballooning effect has the result,
the external flange 57 and inflated toroid 54 combined with the apron 56 and ring 55
anchored internally acts to create a very effective seal around the incision to the gas and

further acts as an aseptic seal to the external air. The inner sleeve 53 acts as an integral

wound protector.

The taut valve 58 has struts inside the wings 59. The inner sleeve 52 has side welds which

prevent inversion of the inner sleeve. The embodiment 60 has a larger outer sleeve 61, an

internal ring 65 and a taut valve 68.

The embodiment 70 has an internal ring 75 and an external ring 76. In Figure 7a the cross

section of the internal ring is 8 mm as opposed to 6 mm. The internal ring restricts




10

15

20

25

CA 02309934 2000-05-12

- W0 99/25268 : PCT/IE98/00095

6

movement of the taut valve 78 and therefore makes it much easier to pass the hand fully

through the valve as far as the forearm.

The embodiment 80 has two rings 85 and 86 and flat weld drapes 83 and 84 as has the
embodiment 90 with two rings 95 and 96. The external ring 96 is closer to the flange 97.

The anchor rings 95, 96 give very good results with the internal ring taking up most of

tenting force. The flexible outer sleeve 91 allows movement of the surgeon’s arm without

putting strain on any part of the device.

In the tenth embodiment 100, the length of inner sleeve 102 has been increased by 50 mm
to allow the taut valve 108 to come up against the ihtemal ring 105. Both of the rings 105
and 106 are made from polyurethane. On inflation of the device there is no gas loss and
the tenting force acts on the internal ring. The outer sleeve 101 is very flexible but side
welds prevent it from inverting at its proximal end. The inner 102 holds quite taut between

its proximal end and the internal ring. A feather valve 103 is used to form a seal about a

surgeon’s arm.

The eleventh embodiment 110 is similar to embodiment 100 except the outer sleeve 111 is

configured in a straight line. The sleeve 110 is shown in Figures 11 and 12. The external

ring when in position on a patient and the internal ring 115 downloads the force from the

flange 113 and protects the taut valve from deflating.

Modifications to the taut valve 130 are shown in Figures 13 to 15a with the use of hinges
140 and 150.

It will of course be understood that the invention is not limited to the specific details
described herein, which are given by way of example only, and that various modifications

and alterations are possible within the scope of the invention as defined in the appended

claims.
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CLAIMS:

[. A hand access port device (10) for use in minimally invasive surgery comprising a
flexible tube (11,12) having an entry opening at a proximal end and an exit opening at a
distal end, exit opening sealing means which 1n use are effected by gas pressure within the
abdominal cavity of a patient and sealing means for sealing the entry opening while
allowing access for a surgeon’s hand or a surgical instrument, an anchoring element,
separate from and not attached to the exit opening sealing means, is provided to anchor the
device (10) against the abdominal wall of the patient’s body cavity, characterised in that
the flexible tube comprises an outer sleeve (11) and an inner sleeve (12) which are joined
only at the proximal end of the device with a flange (13) being provided at a distal end of

the outer sleeve (11), the flange (13) being mountable on the patient’s abdomen around the

site of an incision.

2. A hand access port device (10) as claimed 1n Claim 1, in which the anchoring
element 1s a deformable ring (15) which may be 1nserted through the incision in the

patient’s body and reverts to its original shape within the patient’s body to anchor the

device.

3. A hand access port device (10) as claimed 1in Claim 3, in which an apron (16) is

attached to the outer wall of the inner sleeve (12) with the anchoring element being located

at the distal end of the apron element (16).

4. A hand access port device (10) as claimed in Claim 4, in which the apron (16) is

adapted to be used as a wound protector whereby the outer wall of the apron contacts the

surfaces of the incision.

5. A hand access port device (10) as claimed in Claim 3, in which the distal end of the

outer sleeve (11) 1s provided with an inflatable toroidal section (54) for contact with the

patient’s skin.
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6. A hand access device (10) as claimed in any one of the preceding claims, in which

the exit sealing means comprises a cuff valve (18).

7. A hand access device (10) as claimed in Claim 7, in which the cuff valve (18)
comprises a pair of semi rigid strips, each strip being housed in one of a pair of opposed

pockets formed at the distal end of the inner sleeve (12).

8. A hand access port device (10) as claimed in Claim 3, in which a third sleeve element

1s provided within the inner sleeve to act as an intermediate valve about a surgeon’s hand

between the entry sealing means and the exit sealing means.

9. A hand access port device (10) as claimed in any one of the preceding claims, in

which the anchor element includes a ring element mountable externally of the patient’s

body.

10. A hand access port device (10) as claimed in any one of the preceding claims in

which the device 1s made from flexible, impermeable, biocompatible medically sterile,

plastics/polymeric materials.
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FIGURE 2
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