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ABSTRACT

A laparoscopic port device includes a compliant port body
having a distal and proximal end having a lumen extending
therethrough. The lumen has a filtering agent configured to
retain or treat particulate contaminates present in insufflation
gases. The laparoscopic port device further includes a valve
operatively connected with the lumen to selectively regulate
flow of the insufflation gases therethrough.
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SINGLE PORT DEVICE HAVING INTEGRAL
FILTER/VENT

CROSS REFERENCE TO RELATED
APPLICATION

[0001] The present application claims the benefit of and
priority to U.S. Provisional Application Ser. No. 61/230,200
filed on Jul. 31, 2009, the entire contents of which are incor-
porated herein by reference

TECHNICAL HELD

[0002] The present disclosure relates to seals for use in a
surgical procedure. Specifically, the present disclosure relates
to seal anchor members adapted for insertion into an incision
in tissue, and, more particularly to devices for removal of
contaminants from insufflation gases utilizing said insert.

BACKGROUND

[0003] Today, many surgical procedures are performed
through small incisions in the skin, as compared to the larger
incisions typically required in traditional procedures, in an
effort to reduce both trauma to the patient and recovery time.
Generally, such procedures are referred to as “endoscopic”,
unless performed on the patient’s abdomen, in which case the
procedure is referred to as “laparoscopic”. Throughout the
present disclosure, the term “minimally invasive” should be
understood to encompass both endoscopic and laparoscopic
procedures.

[0004] During a typical minimally invasive procedure, sur-
gical objects, such as surgical access devices, e.g., trocar and
cannula assemblies, or endoscopes, are inserted into the
patient’s body through the incision in tissue. In general, prior
to the introduction of the surgical object into the patient’s
body, insufflation gasses are used to enlarge the area sur-
rounding the target surgical site to create a larger, more acces-
sible work area. Accordingly, the maintenance of a substan-
tially fluid-tight seal is desirable so as to inhibit the escape of
the insufflation gases and the deflation or collapse of the
enlarged surgical site.

[0005]  To this end, various valves and seals are used during
the course of minimally invasive procedures and are widely
known in the art. However, a continuing need exists for a seal
anchor member that can be inserted directly into the incision
in tissue and that can accommodate a variety of surgical
objects while maintaining the integrity of an insufflated work-
space.

[0006] Further, the insufflation gases may become con-
taminated in the course of a surgery by the incidental byprod-
ucts of a procedure such as smoke or moisture. If the con-
taminated insufflation gases are released from the patient’s
body into the extra-corporeal environment, i.e. the operating
room, the contaminated insufflation gases may then interfere
with the surgeon’s line of sight as well as contaminate the
operating environment, in turn, adversely affecting the nor-
mal operation of the surgical procedure. Solutions to this
problem known in the art involve the use of valves, stopcocks,
and additional tubing to purify or replace the contaminated
insufflation gases.

SUMMARY

[0007] A surgical apparatus is herein disclosed which
traverses a bodily membrane and allows for the filtration of
insufflation gases. A laparoscopic port device includes a port
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body having a distal and proximal end with a lumen extending
therethrough. The at least one lumen may be substantially
occupied by a filtering agent configured to retain particulate
contaminates present in insufflation gases and, optionally, a
second lumen extending through the port body configured to
allow surgical instruments to traverse the port body.

[0008] In one embodiment, the surgical apparatus further
includes a valve fluidly coupled to the at least one lumen
occupied by the filtering agent. The valve defines a dynami-
cally adjustable opening therein to regulate the flow rate of
fluids or gases through the at least one lumen. The valve may
be a component integrated with the port body or separated
from the port body. The valve may be disposed within the port
body or disposed external to the port body.

[0009] Ina certainembodiment, the valve is manually oper-
ated. In another embodiment, the valve is electrically oper-
ated, driven by a control unit through a control signal. The
control unit instructs the valve to dynamically adjust its open-
ing to regulate the flow rate through the lumen occupied by
the filtering agent.

[0010] In a further embodiment, the surgical apparatus
includes a work station that comprises the control unit dis-
cussed above, as well as a display unit. The surgical apparatus
further includes an insufflation instrument and an endoscope
inserted through the laparoscopic port device, as well as the
valve discussed above. The work station is configured to
instruct the insufflation instrument to regulate the input rate of
the insufflation sources. The work station is also configured to
instruct the valve to regulate the flow rate of fluids or gases
therethrough. The work station is further configured to
receive, display and analyze images transmitted by the endo-
scope, thereby sending instructions to the insufflation device
and valve accordingly based on the analysis.

[0011] TItis further contemplated that the surgical apparatus
may be a laparoscopic port device including; a port body
which is substantially composed of a filtering agent config-
ured to retain particulate contaminates present in insufflation
gases and optionally a lumen extending through the port body
configured to allow surgical instruments to traverse the port
body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Various embodiments of the present disclosure are
described hereinbelow with references to the drawings,
wherein:

[0013] FIG. 1 shows a perspective view of a single port
device having an integral filter/vent;

[0014] FIG. 2 shows a perspective view of a single port
device having a substantially porous construction;

[0015] FIG. 3 shows a perspective view of the single port
device of FIG. 1 in connection with a manually-controlled
external valve;

[0016] FIG. 4 shows a perspective view of the single port
device of FIG. 1 in connection with a check valve;

[0017] FIG. 5 shows a perspective view of the single port
device of FIG. 1 in connection with an electrically operated
external valve;

[0018] FIG. 6 shows a perspective view of the single port
device of FIG. 5 in connection with a work station; and
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[0019] FIG. 7 shows a perspective view of the single port
device of FIG. 1 in connection with an electrically operated
internal valve and further in connection with a work station.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0020] While embodiments of the present disclosure are
susceptible to various modifications and alternative construc-
tions, certain illustrated embodiments thereof have been
shown in the drawings and will be described below in detail.
It should be understood, however, that there is no intention to
limit the embodiments of the present disclosure to the specific
form disclosed, but, on the contrary, the embodiments are
intended to cover all modifications, alternative constructions,
and equivalents falling within the spirit and scope of the
present disclosure as defined in the claims.

[0021] In the drawings and in the description which fol-
lows, in which like references numerals identify similar or
identical elements, the term *“proximal” will refer to the end
of the apparatus which is closest to the clinician during use,
while the term “distal” will refer to the end which is furthest
from the clinician, as is traditional and known in the art.
[0022] One type of minimal invasive surgery described
herein is multiple instrument access through a single surgical
port. This technique is a minimally invasive surgical proce-
dure, which permits a surgeon to operate through a single
entry point, typically the patient’s navel. The disclosed pro-
cedure involves insufflating the body cavity and with a hous-
ing member positioned within an opening in the patient’s
skin. Instruments including an endoscope and additional
instruments such as graspers, staplers, forceps or the like may
be introduced within the port to carry out the surgical proce-
dure. The presently disclosed access port may be used with a
surgically created incision, a naturally occurring opening
such as the anus or the vagina, or in non-laparoscopic proce-
dures.

[0023] FIG. 1 shows an embodiment of the presently dis-
closed access port relative to a skin incision. The seal anchor
member 100 includes a body 1 which is a temporary percu-
taneous implant configured to traverse the skin 105 of a
patient through an incision 107 thereof. Although the embodi-
ment in FIG. 1 shows a percutaneous implant, it is contem-
plated that body 1 could traverse any biological barrier to
provide selective communication between the volumes on
opposing sides of the barrier. These include inter and intra
organ barriers as well systemic barriers within the body.
[0024] Thebody 1 of the access port has a generally cylin-
drical form with a proximal surface 9 having a first diameter
9D and a distal surface 10 having a second diameter 10D with
a medial plane 11 having a diameter 11D disposed therebe-
tween such that 11D 1s less than 10D and 9D defining a profile
which narrows near the medial plane and widens at the proxi-
mal surface 9 and distal surface 10 defining a generally hour-
glass configuration.

[0025] Although FIG. 1 shows proximal surface 9 and dis-
tal surface 10 as planar, it is contemplated that the profile of
either surface could be arcuate such that the surface is con-
cave to facilitate the placement of surgical implements or
convex to facilitate the removal of fluid from the surface.
[0026] The body 1 comprises a plurality of lumens 20, 21
and 22 configured to allow the insertion and manipulation of
surgical apparatus through body 1. One of the plurality of
lumens, such as lumen 22 as illustrated in FIG. 1, serves as an
insufflation fluid delivery channel. The lumen 22 connects
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with an insufflation instrument 110. The insufflation instru-
ment 110 may be any suitable instrument adapted to convey
fluids or introduce insufflation fluids, e.g., CO, into the peri-
toneal cavity or other subcutaneous spaces. The insufflation
instrument 110 includes housing 113 and elongated member
112 extending from the housing 113. Housing 113 incorpo-
rates a stop cock valve 114 to permit selective passage and
interruption of fluids. Housing 131 further includes a luer
connector 115 adjacent to stop cock valve 114. The luer
connector 115 is adapted for connection to an insufflation
source 116 such as CO, utilized to insufflate the peritoneal
cavity. Elongated member 112 defines a fluid conduit in com-
munication with stop cock valve 114 to deliver passage of
fluids into the peritoneal cavity in the direction indicated by
the arrow signs 117 and 118.

[0027] TItis further contemplated that body 1 is composed of
a substantially compliant or compressible material such that
when body 1 is inserted into an incision, the tissue disposed
along the sides of the incision compresses body 1 with the
resultant restorative force between body 1 and the tissue
defining a sealing pressure therebetween. The sealing pres-
sure forms a substantially fluid tight seal with its surrounding
tissue which separates the volumes which body 1 traverses,
e.g. between an insufflated cavity and the extra-corporeal
environment.

[0028] With further reference to FIG. 1, integral vent 12
traverses body 1 defining lumen 13 which is configured to
allow limited gaseous or fluid communication between the
otherwise separated volumes at the distal and proximal ends
of body 1. For instance, gases or fluids may exit from the high
pressure peritoneal cavity through integral vent 12 to the low
pressure extra-corporeal environment in the direction indi-
cated by the directional arrow 119 for purposes of achieving
an equilibrium pressure between the peritoneal cavity and the
extra-corporeal environment. A filtering agent such as a par-
ticulate filter, activated charcoal, or open cell foam is dis-
posed in lumen 13 of integral vent 12. The filtering agent is
capable of capturing a significant amount of contaminants
present in gases passing through lumen 13.

[0029] 1t is further contemplated that the filtering agent
contains a portion of a compound such as a catalyst or acti-
vated charcoal whereby the compound treats or reacts with
the contaminated insufflation gases or fluid.

[0030] The use and function of seal anchor member 100
will be discussed during the course of a typical minimally
invasive procedure. Initially, the seal anchor member 100 is
first inserted into a tissue tract 107 using known surgical
techniques. Next, the insufflation instrument 110 is coupled
to the seal anchor member 100 for introducing insufflation
gases into a peritoneal cavity. The input rate of the insufflation
gases into the peritoneal cavity is initially greater than the
output rate of gases or fluids through the lumen 13 of the
integral vent 12, such that the peritoneal cavity is insufflated.
Once the peritoneal cavity reaches it desired insufflation vol-
ume and/or its desired insufflation pressure, the input rate of
the insufflation sources is reduced to be substantially the same
as the output rate of gases or fluids through the lumen 13,
resulting in an equilibrium state. In the equilibrium state, the
same desired insufflation volume and/or the same desired
insufflation pressure are constantly maintained within the
peritoneal cavity providing a proper working environment for
conducting the minimally invasive procedure. In the course of
a minimally invasive procedure, when a portion of the insuf-
flation gases within the cavity is contaminated by smoke or
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other similar byproducts, the output rate of the gases may be
selectively increased to facilitate removal of the contaminants
from the cavity through the filter. As needed, input rate of the
insufflation gases from the insufflation instrument may also
be selectively increased to introduce more insufflation gases
to compensate for the escape of contaminated gases.

[0031] With reference to FIG. 2, seal anchor member 200 is
shown wherein body 1 is substantially composed of a porous
filtering agent such as a particulate filter, activated charcoal,
open cell foam, or other material known to have advantageous
filtering properties. In such a configuration, body 1 allows
limited gaseous or fluid communication between the other-
wise separated volumes at the distal and proximal ends of
body 1. For instance, gases or fluids may exit from the high
pressure peritoneal cavity through the material of body 1 to
the low pressure extra-corporeal environment in the direction
indicated by the directional arrow 119 to achieve equilibrium.
The operation of the seal anchor member 200 is similar to that
of the seal anchor member 100 described above. Specifically,
the input rate of the insufflation sources can be regulated to
first exceed the output rate of gases or fluids through body 1
until the peritoneal cavity reaches the desired insufflation
volume and the desired insufflation pressure. The input rate of
the insufflation sources is then reduced to be the same as the
output rate through body 1 for purposes of maintaining the
desired insufflation volume and the desired insufflation pres-
sure.

[0032] Further, similar to seal anchor member 100 illus-
trated in F1G. 1, seal anchor member 200 comprises a plural-
ity of lumens 20, 21 and 22, and one of which is in connection
with the insufflation instrument 110 for introducing insuffla-
tion gases into the body cavity.

[0033] With reference to FIG. 3, the seal anchor member
100 may further include a valve 120 operatively connected
with the lumen 13 of the integral vent 12. The valve 120 is
configured to selectively control the opening and closing of
the lumen 13, thereby selectively regulating the flow of the
insufflation gases therethrough. The valve 120 defines an
opening therein that allows fluid or gas communication there-
through. The opening inside the valve 120 is dynamically
adjustable, and its size can be selectively rendered to regulate
the flow rate of the insufflation gases therethrough. The valve
120 may be a globe valve. A small opening inside the valve
120 results in a low flow rate, whereas a large opening inside
the valve 120 results in a high flow rate. The opening within
the valve 120 can be completely open to attain a maximum
flow rate therethrough, or completely closed to resultin a flow
rate of zero. In one instance, when the valve 120 is completely
open, the valve 120 allows fluid or gas communication
between the lumen 13 and the extra-corporeal environment at
a maximum output flow rate, such that the insufflation gases
can rapidly exit from the insufflated cavity to the extracorpo-
real environment through the filtering agent present in the
lumen 13. When the valve 120 is completely closed, the valve
120 completely obstructs the passageway between the lumen
13 and the extra-corporeal environment, thereby preventing
outlet of the insufflation gases from the insufflated cavity.
Further, the size of the opening within the valve 120 can be
dynamically selected anywhere between the completely open
state and the completely closed state to adjust the flow rate
accordingly. As illustrated in FI1G. 3, the valve 120 is operated
manually by a surgeon, as the surgeon decides the appropriate
output rate of the insufflation gases exiting from the perito-
neal cavity.
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[0034] In a certain embodiment, the valve is a self-con-
trolled valve that automatically controls the size of the open-
ing within the valve without intervention from a user. For
instance, the valve may be a check valve 135 as illustrated in
FIG. 4, or a spring check valve. The check valve 135 is
associated with a cracking pressure which corresponds to a
predetermined differential pressure across the valve, thatis, a
predetermined differential pressure between the peritoneal
cavity and the ambient pressure in the operating room. The
check valve 135 opens when a detected differential pressure
across the valve attains or reaches beyond the predetermined
cracking pressure. By contrast, the check valve 135 closes
when the differential pressure is below the predetermined
cracking pressure. For instance, the valve 135 opens when the
patient’s body cavity is sufficiently insufflated attaining a
desired insufflation pressure therein, which is higher than the
ambient pressure, resulting in a differential pressure greater
than or equal to the cracking pressure. The valve 135 closes
when the insufflation pressure significantly declines after a
certain amount of the insufflation gases is released from the
body cavity into the extra-corporeal environment, resulting in
a differential pressure less than the cracking pressure.

[0035] In another embodiment, the valve is an electrically
operated valve 130, as illustrated in FIG. 5, driven by a control
unit 140 through a control signal 142. The control signal 142
instructs the valve 130 to adjust the size of its opening, which,
in turn, regulates the flow rate through the lumen 13. In one
example, the control unit 140 may send the signal 142 at a
predetermined time interval to periodically openand close the
lumen 13. In another example, the control unit 140 may detect
changes in insufflation pressure or temperature, then send the
signal 142 to the valve 130 to adjust the size of the opening
therein, thereby adjusting the flow rate accordingly.

[0036] With reference to FIG. 6, the control unit 140 may
be part of a work station 170 which comprises the control unit
140 as well as a display unit 141. The control unit 140 is
operatively connected with the valve 130, the insufflation
instrument 110 as well as an endoscope 151 disposed within
the seal anchor member. The control unit 140 regulates the
valve 130 through signals 142 as discussed above. The con-
trol unit 140 is also configured to transmit signals 143 to the
insufflation instrument 110 to specifically control the stop-
cock 114, which, in turn, regulates the flow of insufflation
gases therethrough. The endoscope 151 is disposed within a
cannula 150 mounted on the seal anchor member. The endo-
scope 151 is configured to transmit images of the peritoneal
cavity captured by its camera 152 located at its distal end to
the control unit 140 through communication signals 141. The
control unit 140 may then display the transmitted images on
adisplay unit 141, e.g., a LCD monitor, for users to view. The
control unit 140 is also configured to analyze the transmitted
images to determine if there is a need to adjust the input and
output rate of insufflation gases. Based on the analysis, the
control unit 140 instructs the valve 130 and the insufflation
instrument 110 accordingly. In one example, the control unit
140 analyzes the transmitted images by first assigning digital
data values to each pixel of the image based on its color, then
compares the data values to a predetermined data range that
corresponds to an obscured view of a peritoneal environment
contaminated by smoke or particles. On the one hand, if the
assigned data values fall within the predetermined range, the
control unit 140 then concludes that there is a need to remove
the contaminants from the peritoneal cavity. Accordingly, the
control unit 140 instructs the valve 130 to adapt to its maxi-
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mum open position, thereby filtering out the contaminants at
the maximum output rate. Additionally, the control unit 140
may conclude that there is a need to introduce more insuffla-
tion gases from the insufflation instrument 110 to the perito-
neal cavity to compensate for the escape of the contaminated
insufflation gases. Based on this conclusion, the control unit
140 opens the stopcock 114 if it was closed to permit insuf-
flation gases to pass therethrough or opens to stopcock 114 to
a wider degree if it was already open to increase the input rate
of the insufflation gases. On the other hand, if the assigned
data values are outside of the predetermined range, the con-
trol unit 140 then concludes that the peritoneal cavity is clean
thus no need to filter out the insufflation gases from the
peritoneal cavity. Accordingly, the control unit 140 sets the
valve 130 to its closed position impeding release of the insuf-
flation gases from the peritoneal cavity. The control unit 140
may also turn off the stopcock 114 if a desired insufflation
pressure within the peritoneal cavity is reached.

[0037] In another embodiment, the valve can be an inte-
grated valve 160 located within the vent 12, as illustrated in
FIG. 7. Similar to the external valve 130 illustrated in FIG. 6,
the integrated valve 160 in FIG. 7 is operatively connected
with a work station 170 that controls the insufflation instru-
ment 110 and the valve 160 based on the analysis of images
captured by the endoscope 151.

[0038] In a certain embodiment, the lumen 13 of the inte-
gral vent 12 is rendered to have a relatively small diametric
dimension. The lumen 13 of a small diametric dimension
permits continuous release of the insufflation gases at a con-
trolled minimal speed. The insufflation gases may be continu-
ously introduced into the body cavity. The insufflation gases
are first introduced at an input rate relatively higher than the
normal input rate used in other typical minimally invasive
procedures. As a result, due to the small dimension of the
lumen 13 as well as the higher than normal input rate, the
insufflation gases are released at an output rate considerably
lower than its input rate. Based on this configuration, because
the input rate is greater than the output rate, the pressure
within the patient’s cavity will gradually increase to reach a
desired insufflation volume and a desired insufflation pres-
sure. Once the desired insufflation volume and the desired
insufflation pressure are reached, the input rate of the insuf-
flation gases is reduced to be the same as the output rate for
purposes of maintaining the desired insufflation pressure.
Because of the continuous inflow of the clean insufflation
gases and the continuous outflow of the contaminated insuf-
flation gases, impurities such as smoke or other incidental
byproducts due to operation are automatically and continu-
ously removed from the patient’s cavity, resulting in a clean
interior environment within the patient’s cavity at all times.
[0039] Those skilled in the art, having the benefit of the
teachings of the present invention as herein and above set
forth, may effect modifications thereto. Such modifications
are to be construed as lying within the scope of the present
invention, as defined by the appended claims.

[0040] Although specific features of the single port device
are shown in some of the drawings and not in others, this is for
convenience only as each feature may be combined with any
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or all of the other features in accordance with the aspects of
the present disclosure. Other embodiments will occur to those
skilled in the art and are within the following claims.

What is claimed is:

1. A laparoscopic port device comprising;

a compliant port body having a distal and proximal end

with a lumen extending therethrough; and

a filtering agent disposed in the lumen, the filtering agent

configured to retain or treat particulate contaminates
present in insufflation gases.

2. The laparoscopic port device of claim 1, further com-
prising a second lumen extending through the port body con-
figured to allow surgical instruments to traverse the port body.

3. The laparoscopic port device of claim 1, wherein the
compliant body is formed from a foam material.

4. The laparoscopic port device of claim 1, further com-
prising a plurality of additional lumens extending through the
port body configured to allow a plurality of surgical instru-
ments to simultaneously traverse the port body.

5. A laparoscopic port device comprising;

a compliant port body; and

a filtering agent integrally formed in the port body, the

filtering agent configured to retain or treat particulate
contaminates present in insufflation gases.

6. The laparoscopic port device of claim 5, further com-
prising a lumen extending through the port body configured to
allow surgical instruments to traverse the port body.

7. The laparoscopic port device of claim 5, wherein the
compliant body is foinied from a foam material.

8. The laparoscopic port device of claim 5, further com-
prising a plurality of additional lumen extending through the
port body configured to allow a plurality of surgical instru-
ments to simultaneously traverse the port body.

9. The laparoscopic port device of claim 1, further com-
prising a valve operatively connected with the lumen occu-
pied by the filtering agent.

10. The laparoscopic port device of claim 9, wherein the
valve has a dynamically adjustable opening therein.

11. The laparoscopic port device of claim 9, wherein the
valve selectively regulates flow of the insufflation gases
through the lumen.

12. The laparoscopic port device of claim 9, wherein the
valve is operated manually.

13. The laparoscopic port device of claim 9, wherein the
valve is a check valve.

14. The laparoscopic port device of claim 9, wherein the
valve is an electrically operated valve.

15. The laparoscopic port device of claim 14, wherein the
valve is operatively connected with a control unit.

16. The laparoscopic port device of claim 15, wherein the
control unit is configured to analyze images sent by an endo-
scope.

17. The laparoscopic port device of claim 15, wherein the
control unit is configured to regulate output rate of the insuf-
flation gases.

18. The laparoscopic port device of claim 1, wherein the
lumen is configured to have a small diametric dimension.
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