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(57) ABSTRACT

The present invention provides a method of performing lap-
aroscopic surgery using a surgical trocar including an elon-
gated trocar passageway and an access channel disposed in
spaced relationship to each other. The access channel
includes a gas seal to prevent gas leakage while the access
channel is in use, and a valve to close the access channel when
notin use. Once, the trocar is inserted into the body cavity, the
access channel allows access of catheters and or other small
diameter devices without the need for making extra incisions.
This allows continued use of the trocar while utilizing the
access channel, giving it a dual function usage. The access
channel allows devices to be angled away from the trocar
once inside the body cavity making device manipulation
easier.
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METHOD OF PERFORMING
LAPAROSCOPIC SURGERY USING A
MULTI-ACCESS CHANNEL SURGICAL
TROCAR

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Continuation-In-Part and con-
tains disclosure from and claims the benefit under Title 35,
United States Code, §120 of the following U.S. Non-Provi-
sional Patent Application: U.S. application Ser. No. 11/941,
258 filed Nov. 16, 2007, entitled SURGICAL TROCAR, and
is incorporated in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to the field of surgical
methods, and more particularly to a method of performing
laparoscopic surgery using a surgical trocar having multiple
access channels disposed in spaced relationship to each other.
[0004] 2. Description of Related Art

[0005] As can be seen by reference to the following U.S.
Pat. Nos. 5,139,487; 5,743,881; 5,941,852; U.S. Publn.
20070016100; and EP0756505, the prior art is replete with
myriad and diverse surgical trocars.

[0006] While all of the aforementioned prior art construc-
tions are adequate for the basic purpose and function for
which they have been specifically designed, they are uni-
formly deficient with respect to their failure to provide a
simple, efficient, and practical trocar having an integrated
access channels to be used in performing laparoscopic sur-
gery.

[0007] As a consequence of the foregoing situation, there
has existed a longstanding need for a new and improved
surgical method, and the provision of such a method is a
stated objective of the present invention.

BRIEF SUMMARY OF THE INVENTION

[0008] Briefly stated, the present invention provides a
method of performing laparoscopic surgery using a surgical
trocar including an elongated trocar passageway and an
access channel disposed in spaced relationship to each other.
The access channel includes a gas seal to prevent gas leakage
while the access channel is in use, and a valve to close the
access channel when not in use. Once, the trocar is inserted
into the body cavity, the access channel allows access of
catheters and or other small diameter devices without the
need for making extra incisions. This allows continued use of
the trocar while utilizing the access channel, giving it a dual
function usage. The access channel allows devices to be
angled away from the trocar once inside the body cavity
making device manipulation easier.

[0009] One embodiment of the trocar has the access chan-
nel integrally formed in a housing with the trocar passageway.
Another embodiment of the trocar includes a sheath that
receives the elongated housing of a conventional trocar where
the sheath includes an access channel disposed in spaced
relationship to the trocar passageway.

[0010] The objective of this invention is to provide a mul-
tipurpose access channel for a trocar, for use during laparo-
scopic surgery. Current laparoscopy trocars do not provide an
access channel and thus require separate incisions if a small
diameter device, such as a catheter, is to be used. This
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improves current trocars by making them more versatile and
eliminates the need for excess incisions Currently, during
laparoscopic cholecystectomy, a separate stab incision is
required to insert a cholangiocatheter or stone retrieval
device. This new access channel provides integrated access
through the existing trocar, removing the need for extra inci-
sions.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0011] These and other attributes of the invention will
become more clear upon a thorough study of the following
description of the best mode for carrying out the invention,
particularly when reviewed in conjunction with the drawings,
wherein:

[0012] FIG. 1 is a side elevational view of the surgical
trocar of the present invention, with the proximal and distal
ends cut away;

[0013] FIG. 2 is an enlarged partial sectional view of the
proximal end of the trocar;

[0014] FIG. 3 is an enlarged partial sectional view of the
distal end of the trocar;

[0015] FIG. 4 is a proximal end elevational view of the
trocar;

[0016] FIG. 5 is a distal end elevational view of the trocar;
[0017] FIG. 6is a side elevational view of a glove sheath for

a conventional trocar, with the proximal and distal ends cut
away;

[0018] FIG. 7 is an enlarged partial sectional view of the
proximal end of the sheath;

[0019] FIG. 8 is an enlarged partial sectional view of the
distal end of the sheath;

[0020] FIG. 9 is a proximal end elevational view of the
sheath;

[0021] FIG.10isa distal end elevational view ofthe sheath;
and

[0022] FIGS. 11A through 11D are schematic representa-

tions showing the trocar of the present invention in use to
perform laparascopic cholecystectomy.

DETAILED DESCRIPTION OF THE INVENTION

[0023] As can be seen by reference to the drawings, and in
particular to FIG. 1, the surgical trocar used in the method of
the present invention is designated generally by the reference
number 10. The trocar 10 includes an elongated housing 20
with a trocar passageway 40 and an access channel 60 formed
in the housing 20 in spaced relationship to each other. The
exterior of the housing 20 has grooves 22 for tissue traction.
[0024] Thetrocar passageway 40 has a proximal end 42 and
a distal end 44. The proximal end 42 is in open communica-
tion with the trocar collar 46 which includes a rubber boot gas
seal 48 through which the instrument (not shown) is directed
and internal gas inlets 49. A stopcock valve 50 is also in
communication with the trocar passageway 40. As shown in
FIGS. 1 and 3, the open distal end 64 of the access channel 60
and the open distal end 44 of the trocar passageway 40 are
aligned along the same plane which intersects the longitudi-
nal axis of the trocar passageway 40. The intersecting plane is
disposed at an acute angle of about 45° with respect to the
longitudinal axis.

[0025] The access channel 60 has a proximal end 62 and a
distal end 64. A diaphragm gas seal 66 is disposed near the
proximal end 62 to prevent gas leakage out through the access
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channel 60 when it is in use. Also, a stopcock valve 70 is
provided to close the access channel 60 when it is not in use.
A portion of the access channel 60 at the distal end 64 is
directed away from the longitudinal axis of the trocar pas-
sageway 40 so that devices carried through the access channel
40 may be easily manipulated without interference with the
instrument introduced through the trocar passageway 40. As
shown in FIGS. 1 and 3, the open distal end 64 of the access
channel 60 and the open distal end 44 of the trocar passage-
way 40 are aligned along the same plane which intersects the
longitudinal axis of the trocar passageway 40. The intersect-
ing plane is disposed at an acute angle of about 45° with
respect to the longitudinal axis.
[0026] The invention may be used for different small diam-
eter devices on different size trocars. The trocar function itself
is not compromised. This access channel 60 can be used for
diagnostic and therapeutic interventions depending on the
device. Diagnostic uses, for example, would include a chan-
nel for cholangiography or liver biopsy. Therapeutic uses, for
example, would include catheters for bile duct exploration
such as stone baskets.
[0027] The trocar is used for laparoscopic surgery, wherein
minimally invasive incisions are created to perform opera-
tions inside the abdomen. Typically a “trocar” is used as the
portal/conduit for passage of instruments while performing
these operations. During laparoscopic surgery, a number of
“port’s” or “trocars” may be used based on the difficulty and
complexity of the procedure.
[0028] The method of the present invention describes the
use of a trocar with multiple channels which further mini-
mizes the number of portals needed for a specific surgery. In
laparoscopic gallbladder surgery (laparoscopic cholecystec-
tomy) there is often the need to perform an intra-operative
cholangiogram (IOC). The goal is to evaluate the bile duct
system for anatomy and for the presence of gallstones that
may have escaped from the gallbladder itself. This is impor-
tant to prevent injury to vital structures and to identify poten-
tial problems of obstruction from gallstones that may have
escaped the gallbladder into the biliary ductal system. To
perform a cholangiogram, a catheter is inserted (usually per-
cutaneously via a separate incision) into the cystic duct. This
allows for the infusion of radio-opaque dye into the biliary
system which can be visualized by fluoroscopy to accomplish
the above mentioned goals. Further interventions and opera-
tive plans can then be made based on those findings. The
importance of the multi-access trocar is to minimize the num-
ber of incisions made, maximize patient safety, maximize
trocar efficiency, and shorten operative times.
[0029] The laparascopic cholecystectomy is generally
illustrated in FIGS. 11A through 11D. Specifically, the
method (once the patient is in the O.R.) includes the following
steps:

[0030] 1. correctly position the patient;

[0031] 2. prep the abdomen;

[0032] 3. insert multi-access trocars in locations based

on anatomy;,

[0033] 4. visually explore abdomen;

[0034] 5. identify and retract the gallbladder;

[0035] 6. dissect and isolate the cystic duct;
[0036] 7. place 2 clips on proximal cystic duct;
[0037] 8. make a small ductotomy in the cystic duct;
[0038] 9. open access channel on trocar and insert cho-

langiocatheter through access channel on the multi-ac-

cess trocar and place into the cystic duct;
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[0039] 10. inflate stay balloon or clip cholangiocatheter
in place in the cystic duct;

[0040] 11. infuse radio-opaque dye through cholangio-
catheter and into biliary system;

[0041] 12. evaluate radiographic findings;
[0042] 13. intervene as necessary;
[0043] 14. deflate stay balloon or remove clip from cho-

langiocatheter;

[0044] 15. remove cholangiocatheter from access chan-
nel and close channel;

[0045] 16. finish surgical removal of gallbladder in usual
fashion. Access channel may be opened as needed for
smoke evacuation during operation;

[0046] 17. irrigate abdomen as needed;
[0047] 18. remove all multi-access trocars;
[0048] 19. suture skin sites closed; and
[0049] 20. place dressings.
[0050] Basically the method includes the steps of inserting

the trocar, opening the channel, using the channel, closing the
channel, and removing the trocar.

[0051] The trocar may be structured differently by chang-
ing the location of the access channel 60 either longitudinally
or obliquely in reference to the trocar passageway 40. The
access channel 60 can be structured to different diameters to
accommodate different interventional devices. The opening
of'the channel 60 can be structured to open at the distal end 44
or anywhere along the trocar passageway 40. The trocar itself
can be structured to different sizes depending on what access
to a body cavity is needed. Multiple access channels can be
placed on a single trocar. The channel can be incorporated
into either cutting or dilating type trocars. The cross section of
the housing 20 could be modified from the tear drop shape
shown in FIG. 5 without changing the functionality.

[0052] The device works by not only allowing laparoscopic
access to a body cavity, but also by providing a built in
channel 60 for small diameter device access. The trocar pas-
sageway 40 allows laparoscopy instruments to be inserted
into a body cavity for surgery. The integrated access channel
60 allows simultaneous use of the trocar 10 for other small
diameter devices, such as cholangiocatheters, without com-
promising the use of the trocar passageway 40 for instru-
ments. This design provides a versatile alternative to current
trocars.

[0053] A second embodiment of the trocar uses a glove
sheath 120 as shown in FIGS. 6-10, in combination with a
conventional trocar. The sheath 120 is disposed to matingly
receive the housing of a conventional trocar. The sheath 120
includes a trocar receiving cavity 140 and an access channel
160 disposed in spaced relationship to the cavity 140. The
exterior of the sheath 120 has grooves 122 for tissue traction.
[0054] The trocar cavity 140 has a proximal end 142 and a
distal end 144. A pair of “O”-ring seals 146 and 148 prevents
gas leakage and stabilizes the trocar within the cavity 140. A
groove 150 receives the air insufflation port of the trocar, and
a latch 152 secures the trocar within the sheath 120 at the air
insufflation point.

[0055] The access channel 160 has a proximal end 162 and
a distal end 164. A diaphragh gas seal 166 and a stopcock
valve 170 are carried near the proximal end 162. The sheath
120 thus provides a retrofit of a conventional trocar that
functions like the main embodiment of the present invention.
FIGS. 6 and 8 show the relationship of the open distal ends
164 and 144 of the access channel 160 and the trocar passage-
way 140 of this second embodiment, where the distal ends
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164 and 144 are aligned along the same plane that intersects
the longitudinal axis of the trocar passageway 140 at an acute
angle of approximately 45°.

[0056] Although only an exemplary embodiment of the
invention has been described in detail above, those skilled in
the art will readily appreciate that many modifications are
possible without materially departing from the novel teach-
ings and advantages of this invention. Accordingly, all such
modifications are intended to be included within the scope of
this invention as defined in the following claims.

[0057] Having thereby described the subject matter of the
present invention, it should be apparent that many substitu-
tions, modifications, and variations of the invention are pos-
sible in light of the above teachings. It is therefore to be
understood that the invention as taught and described herein
is only to be limited to the extent of the breadth and scope of
the appended claims.

I claim:
1. A method of performing laparoscopic surgery, the
method comprising the steps of:

providing a surgical trocar having an elongated housing
having a proximal end and a distal end, the trocar includ-
ing an elongated trocar passageway and a separate elon-
gated access channel disposed in spaced relationship to
each other;

making a single incision providing access to a body cavity
of a patient;

inserting the distal end of the housing through the single
incision such that the access channel are disposed within
the body cavity; and

simultaneously inserting a laparoscopy instrument into the
body cavity through the trocar passageway, and insert-
ing a device into the body cavity through the access
channel.
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2. The method of claim 1, wherein the device is selected
from a group consisting of diagnostic devices and therapeutic
devices.

3. The method of claim 2, wherein the device is a catheter.

4. The method of claim 1, wherein the laparoscopic surgery
is a laparoscopic cholecyotectomy including the steps of:

correctly positioning the patient;

prepping the abdomen;

inserting the surgical trocar in a location based on anatomys

visually exploring the abdomen;

identifying and retracting the gallbladder;

dissecting and isolating the cystic duct;

placing two (2) clips on the proximal cystic duct;

making a small ductotomy in the cystic duct;

opening the access channel on the trocar and inserting a

cholangiocatheter through the access channel and plac-
ing the cholangiocatheter into the cystic duct;

inflating a stay balloon or a clip cholangiocatheter in place

in the cystic duct;

infusing radio-opaque dye through the cholangiocatheter

and into the biliary system;

evaluating radiographic findings;

intervening as necessary;

deflating the stay balloon or removing the clip from the

cholangiocatheter;

removing the cholangiocatheter from the access channel

and closing the access channel;

finishing surgical removal of the gallbladder in the usual

fashion;

opening the access channel as needed for smoke evacua-

tion during the operation;

irrigating the abdomen as needed;

removing the trocar;

suturing the skin sites closed; and

placing dressings.
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