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Description

FIELD OF THE INVENTION

[0001] The present invention relates generally to
medical equipment and more particularly to laparoscop-
ic surgical instruments of the type used in biliary tract
procedures. The surgical instruments described herein
facilitate common bile duct exploration and the removal
of physiologic calculi, generally referred to as stones.
The invention provides enhancements related to sys-
tematic insertion, deployment and manipulation of vari-
ous instruments including a choledochoscope for con-
current real-time viewing of the laparoscopic surgical
process.

BACKGROUND OF THE INVENTION

[0002] Many patients develop stones within their gall
bladder, which may pass through the cystic duct to be-
come lodged in the common bile duct, a condition known
as choledocholithiasis. Stones are typically variable in
size from 1.00- 20.00mm. These stones may block the
common bile duct, the hepatic duct or intrahepatic ducts,
and if untreated may result in obstructive jaundice that
may result in cholangitis (infection within the biliary tract)
and severe discomfort to the patient, or death due to
sepsis or liver dysfunction. Solitary or multiple stones
may be loose within the common bile duct or otherwise
embedded into the common bile duct wall, or impacted
at the Papilla of Vater. This condition typically requires
concurrent surgical removal of the gall bladder along
with removal of the stones from the common bile duct.
This surgical procedure is referred to as cholecystecto-
my with common bile duct exploration.
[0003] The presence of stones in a patient's biliary
tract is confirmed using typical diagnostic methods,
such as cystic duct cholangiography or ultrasonogra-
phy. Stones are also often discovered during laparo-
scopic cholecystectomy, a procedure for removal of the
gall bladder. Common bile duct stones may also be an-
ticipated preoperatively due to physical symptoms in-
cluding jaundice, or from blood tests that indicates liver
function abnormality. This condition is typically con-
firmed intraoperatively during cholecystectomy with
cholangiography or by ultrasound.
[0004] Stone removal is conventionally attempted by
various invasive surgical procedures for common bile
duct exploration and stone removal, including; 1) open
common bile duct exploration, 2) an endoscopic surgery
known as endoscopic retrograde cholangio-pancrea-
tography (ERCP), and 3) laparoscopic common bile
duct exploration. Open surgery typically requires a sub-
stantially more invasive surgical incision with associated
pain, increased length of hospitalizabion and prolonged
recovery period, as compared to typical laparoscopic
procedures.
[0005] Alternately, the ERCP procedure is limited to

only the most skilled endoscopist. An additional special-
ist is required to perform this procedure. ERCP may not
be effective and often further delays definitive treatment
of the condition. ERCP is also associated with an in-
creased risk of harm and even death due to pancreatitis.
[0006] Laparoscopic common bile duct exploration is
typically the most desirable procedure for stone remov-
al. This method of stone removal is often difficult and
tenuous in performance due to various limitations in in-
strumentation, and as a result of the unique difficulties
encountered by the surgeon in each operative proce-
dure.
[0007] An array of laparoscopic surgical instruments
are used for common bile duct exploration and stone
retrieval, including balloon catheters, irrigation cathe-
ters, stone baskets, biopsy forceps, papillatome (to cut
the Papillae of Vater), and lithotripter or fiber laser (to
pulverize the calculi). These instruments and fiber-optic
choledochoscope for viewing are passed through lapar-
oscopic ports during the surgical procedure. Grasping
forceps, which are inserted into the abdominal region
via separate port incisions, are simultaneously deployed
to position the various tools and choledochoscope.
[0008] Choledochoscopes include an array of fiber
optic channels for light and image transmission, and a
cable system that allows the surgeon to maneuver the
distal tip of the instrument for viewing purposes.
Choledochoscopes typically include a working channel
for irrigation fluid or for deployment of various instru-
ments such as basket, balloon or lithotripter instru-
ments. These instruments are size-restricted (less than
3.0 mm) as a function of the working channel's relatively
small diameter. Visualization within the bile duct is im-
paired as a result of restricted fluid flow when the work-
ing channel is occupied by a tool, and as a result of in-
effective hydraulic distension of the bile duct. Said visual
impairment results from an obstructive murk comprised
of bile, blood and stone debris. A larger diameter (4-8
mm) choledochoscopes may be used to overcome the
aforementioned limitations via the advantage of a larger
working channel. The larger choledochoscopes are less
fragile in comparison to the smaller diameter choledo-
choscopes, which are easily damaged by manipulation
with grasping forceps. However, there is a disadvantage
to using larger diameter scopes as they typically will not
traverse the smaller regions of the biliary tree, or the
papillae of Vader. In addition, many patients are char-
acterized by common bile ducts of a relatively small di-
ameter, thus precluding use of the larger diameter
choledochoscopes.
[0009] Generally only one surgical instrument is de-
ployed at a time into the common bile duct, or otherwise
said instrument may be run combined in a tandem ar-
rangement with the choledochoscope. Said tandem ar-
ray typically also includes either an open working chan-
nel or other instrument, which is longitudinally attached.
This tandem combination allows insertion of a single in-
strument tool via the working channel for deployment
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within the common bile duct. Use of said working chan-
nel may be problematic, however, if the required flow of
irrigating fluid through the working channel is impaired
by simultaneous deployment of an instrument through
that same channel.
[0010] The terms "upper" and "lower" may be used
herein to describe opposite ends of various compo-
nents, or a relative position of various components. A
component may include an "upper" end, which denotes
the end that is axially oriented away from penetration of
the patient, and "lower" denotes an end that is oriented
toward penetration of the patient. Biliary and cystic duct
exploration and related calculus removal procedures
typically include a strategically distributed set of four or
five ports. Each port may be generally positioned such
that the lower ends are oriented toward a common focus
or apex in the vicinity of the biliary tract. Various tubular
instrument guides and laparoscopic surgical instru-
ments may be inserted through these ports to accom-
plish the cholecystectomy and operative cholangiogram
procedure, including dissecting forceps, scissors,
grasping forceps, stone forceps, cholangiogram cathe-
ter, and cautery instruments. The cylindrical, tubular
laparoscopic ports are typically 5-12 mm ID and of
length adequate to penetrate through the abdominal
wall to the area adjacent to the common bile duct, which
is referred to as the porta hepatis. Laparoscopic ports
also have valve mechanisms that prevent the loss of
pneumoperitoneum, which is the gas pressure (typically
under 12 - 15 cm H2O pressure) introduced into the peri-
toneal cavity to provide working space for instrument
manipulation and to facilitate visualization of anatomic
structures within the peritoneal cavity. Carbon dioxide is
the gas employed most commonly to establish this in-
sufflation of the patient's abdominal cavity during lapar-
oscopic surgical procedures. The port optionally pro-
vides for the introduction of a tubular sheath through the
port to extend the instrument access conduit deeper into
the abdominal cavity. Both the port and introducer
sheath may each provide inner and outer annular seals,
with valves by which to sustain and regulate abdominal
sufflation. The upper end of the laparoscopic port may
contain a valve and a fitting for attachment to a CO2
source to control insufflation and desufflation. A seal,
such as an O-ring, and/or a close tolerance fit between
an external surface of the instrument guide and an in-
ternal surface of the sheath or the port may control loss
of insufflation fluid or inigation fluid there-between. The
port and the sheath may be fabricated from metallic or
resinous material, including, for example, stainless
steel, plastic, nylon or polyethylene. In some embodi-
ments, the sheath and the instrument guide each may
be flexible.
[0011] The sheath, in varying embodiments, may also
be referred to as a rigid introducer sheath or guide
sleeve. This introducer sheath, typically having an OD
in the range of five to nine millimeters, may extend along
the entire axial length of the port, extending above the

upper opening of the port and to below the lower end of
the port. Sheath depth is typically adjustable and may
be affixed to a desired depth of penetration. The sheath
may function as a carrier for a surgical instrument or
combined tools via a single conduit in the tube. The in-
troducer sheath thus provides access through which to
selectively insert, manipulate and retrieve tools and in-
struments useful in various laparoscopic procedures in-
cluding those involving the gall bladder and biliary tract.
The most common introducer sheath is a mono-bore de-
sign with a heavy wall, which may be either, a straight
bore variety or a type that includes a curved or bent tip.
A disadvantage of the mono-bore, heavy walled design
is that the cross-sectional diameter of the conduit that
may be used for inserting instruments in tandem is very
limited, especially while a choledochoscope is concur-
rently inserted. Thus, the diameter size of working chan-
nel requires a selection of instruments that are relatively
small. In addition, the larger diameter instruments may
have to be utilized singularly in a port or in alternating
succession, thus requiring removal of the choledocho-
scope prior to instrument use. Removal of stones or de-
bris may also be limited by the small diameter of the con-
duit. Other prior art introducer sheaths for laparoscopic
surgery may include a substantially straight bore, as op-
posed to those introducers providing a curved or bent
lower end. This style introducer sheath presents hand-
icaps as precise placement and orientation of the mul-
tiple-ports, guide tubes, scope, and/or instrument array
is made more critical, complex and difficult to maneuver,
and frequently requires use of forceps which may add
to the risk of damage to the fragile choledochoscope.
For either, the straight bore or bent-end variety of intro-
ducer sheath, under prior art, the range of extension and
angular deflection may be limited. Precise placement of
instruments and/or the choledochoscope, such as
through the incision in the common bile duct and then
maneuvering through the duct may be very difficult, ne-
cessitating use of forceps from other orientations to as-
sist in maneuvering. In addition, the farther a flexible
scope or instrument is extended beyond the introducer
the more difficult if may be to manipulate or direct that
device through the incision into the common bile duct or
around obstructions and through the tortuous passage-
ways of the biliary tree.
[0012] Following insertion of the array of ports and up-
on confirmation of choledocholithiasis (presence of bile
duct stones), a procedure is required to retrieve the
stones. This may be attempted by either a transcystic
duct retrieval or via a longitudinal incision in the common
bile duct, referred to as a choledochotomy. Various
known laparoscopic instruments are introduced into the
bile duct to attempt removal or destruction of stones,
and subsequent procedures are often required if the in-
itial attempts are unsuccessful, including irrigating to re-
move the stones, basket extraction, or shock-wave
lithotripsy to destroy stones in situ. Each penetration
with an instrument through a port is typically preceded
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by and followed by a choledochoscopic examination to
view progress, and to diagnose or modify the procedure
as necessary.
[0013] The surgeon typically attempts to extract
stones from the common bile duct by various methods
and by use of different instruments. Stones may be re-
moved by circulating with irrigating fluids, by extraction
with forceps, balloon catheter or stone basket, or by use
of electrohydraulic lithotripter or fiber laser. Alternately
the surgeon may displace stones through the papilla of
Vader. After each attempt, a choledochoscope is typi-
cally inserted to inspect the common bile duct and as-
sess the efficacy of stone retrieval to allow subsequent
corrections as needed in the positioning of instruments
thereof. For maneuvering and manipulation of the
choledochoscope within the bile duct, forceps are com-
monly used to grasp, guide and control insertion. Unfor-
tunately, choledochoscopes are relatively fragile and
easily damaged. The procedure to remove common bile
duct stones typically involves a series of insertions and
extractions through the array of laparoscopic ports. One
such array may include ports located in the right upper
abdominal quad and right lower abdominal quad for
grasping forceps, an umbilical port for the laparoscope,
and an epigastric port for other instruments. Other ports
and instrument variations are possible. Precise place-
ment of instruments and the choledochoscope into the
choledochotomy (the incision in the common bile duct)
and subsequent maneuvering through the duct may be
very difficult, necessitating use of forceps from other ori-
entations to assist in maneuvering. In addition, the far-
ther a flexible scope, cannula or instrument is extended
beyond the introducer, the more difficult if may be to ma-
nipulate or direct that device through an incision into the
common bile duct or around obstructions and through
the tortuous passageways of the biliary tree.
[0014] Presently, the procedure for laparoscopic com-
mon bile duct exploration and stone removal is impaired
by the surgeon's inability to visually monitor and simul-
taneously deploy a combination of instruments, as
needed, to manipulate, destroy, or extract the stone.
Multiple insertions of various tools and the choledocho-
scope through the laparoscopic ports are required to ad-
equately explore and remove stones. Inadvertent dam-
age to choledochoscopes commonly results from this
repetitive process, which may also increase the possi-
bility of complications due to prolonged operative time
and increased potential for infection.
[0015] A surgeon may elect to use a lithotripter to de-
stroy the stones in situ, which is a delicate process that
requires very precise positioning of lithotdpter-to-stone
contact to avoid contact with (and perforation of) the
common duct wall. Frequent reassessment of success,
via choledochoscope, is required to judge the location
and position of the stone within the bile duct. As a result
of inadequate visualization of the process, this proce-
dure is often tedious, stressful and frustrating for the sur-
geon. Often, after patient and diligent use of the various

available instruments, the surgeon may fail to clear the
common bile duct or intrahepatic bile duct of stones, as
desired. As a result, surgeons frequently will not attempt
the procedure using present laparoscopic common bile
duct exploration techniques and prior art instruments. If
a stone removal attempt is unsuccessful, then conver-
sion to an open surgical procedure is typically required.
Alternately, a subsequent endoscopic procedure (ER-
CP) may be required to attempt to clear the bile duct of
stones, or the common bile duct is drained with a T-tube,
and an attempt to dissolve stones with oral medications
or infused solutions is made. A surrounding tract ideally
forms around the T-tube within 6-8 weeks, whereby ex-
traction of the stone from the bile duct is then again at-
tempted by other radiologic or endoscopic surgical
methods, in a much-delayed time frame.
[0016] With present stone retrieval procedures and
surgical instrumentation, the combination of reduced
visibility, restricted instrument sizes, need for multiple
laparoscopic ports and/or tubular sheaths, and alternat-
ing insertions and retractions of instruments may
present the practitioner with a complex and time-con-
suming procedure that still may fail to achieve the de-
sired goal of stone removal. An improved system and
innovative instrumentation are desired to provide sur-
geons with enhanced abilities to conduct laparoscopic
common bile duct exploration and stone retrieval.
[0017] Document US-A-5,449,356 on which the pre-
characterizing part of claim 1 is based shows a multi-
functional probe for minimally invasive surgery with a
passageway that can achieve evacuation, irregational
and aspiration at the surgical site. The probe allows the
surgeon to achieve multiple different surgical functions
during a minimally invasive surgical procedure without
removing one probe and inserting a different probe.
There is no specific discussion of removal of stones from
the gall bladder and the specific problems involved
therewith.

SUMMARY OF THE INVENTION

[0018] This invention has applicability in the perform-
ance of laparoscopic procedures related to exploration
and the removal of physiologic calculi ("stones") from
the common bile duct Practitioners may benefit from the
enhanced ability to concurrently insert instruments and
a choledochoscope directly into a bile duct. This inven-
tion allows real-time video monitoring of the procedure,
via choledochoscope, concurrently with the use of mul-
tiple instruments. An enhanced procedure as facilitated
by this invention may expedite the extraction of stones
while protecting the patient from prolonged operative
procedures. In addition, an improved system of instru-
ments are needed to minimize the occurrence of injury
during use of lithotripter or laser and from injury resulting
from hazardous migration of stone fragments that may
lodge in the intrahepatic firee. These and related im-
provements may reduce patient trauma, minimize the
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necessity for conducting open surgical procedures, re-
duce costly damage to the choledochoscope and in-
crease the success rate for laparoscopic common bile
duct exploration and stone retrieval.
[0019] The present invention relates to a laparoscopic
port adapter, related components and surgical devices.
The laparoscopic port adapter of this invention may in-
clude a tubular laparoscopic port to provide a portal into
the abdominal region, a tubular introducer sheath to be
positioned concentrically through the laparoscopic port
and substantially near the bile duct, and a multiple in-
strument guide. The introducer sheath may provide a
through bore conduit for introducing at least one instru-
ment guide into the bile duct. The instrument guide may
have two or more through bore conduits and may in-
clude an occlusion balloon near an abdominal end of
the instrument guide. Each multiple conduit instrument
guide may include a straight, curved and/or flexible low-
er end and may provide an angled tip on the lower end
to facilitate improved placement of the instrument guide
within the bile duct
[0020] In a preferred embodiment of the laparoscopic
port adapter of this invention, a rigid introducer sheath
may be inserted concentrically through a standard
laparoscopic port. A flexible, multiple channel instru-
ment guide having a curved lower end and angled tip
may be inserted concentrically through the rigid intro-
ducer sheath to a depth adjacent to or within the com-
mon bile duct. The guide sheath and laparoscopic port
may each include annular seals, connections and
valves to facilitate and control insufflation of the perito-
neal space within the abdominal cavity. The instrument
guide may facilitate the concurrent introduction of the
choledochoscope and other surgical instruments within
and along bile duct passages for the purposed of explo-
ration and stone removal, while also enhancing protec-
tion of the passages during the procedure.
[0021] A preferred embodiment of this invention may
include a tubular, single conduit introducer sheath and
a concentrically positioned tubular, multiple channel in-
strument guide having an angled, bent tip on the inser-
tion end. The introducer sheath may be inserted con-
centrically through a laparoscopic port and through an
abdominal cavity to a depth that is substantially just
above the common bile duct. In a preferred embodi-
ment, the instrument guide may have multiple conduits
to allow the practitioner to simultaneously insert and
guide various surgical instruments into the common bile
duct while concurrently viewing the surgical process via
a choledochoscope. This multiple tool guide may thus
facilitate the surgeon's ability to visually monitor instru-
ment use, manipulation and progress in the common
bile duct on a continuous, real-time basis.
[0022] The advantages of the system as described
herein may include a less extensive invasive procedure
with shorter recovery time. The invention may typically
eliminate the need for subsequent procedures of this na-
ture to be performed. Also, other laparoscopic surgical

procedures, such as gall bladder removal, may be con-
currently possible. In addition, surgical practitioners
may realize an improved rate of operational success
through use of instrument devices, which provide
means for real-time instrument manipulation, enhanced
visual acuity, larger instrument size and selection op-
tions and reduced trauma to the patient.
[0023] It is an object of this invention to provide the
practitioner with a more versatile and functional laparo-
scopic surgical system and to provide improved proce-
dural techniques to enhance the surgeon's success rate
by utilizing this invention. These improvements include
simplifying the common bile duct exploration procedure,
decreasing the time required for a procedure and reduc-
ing the number of invasive penetrations, thus lowering
patient trauma and risk.
[0024] This invention may make use of common
laparoscopic port sizes, typically between 5mm and
12mm. Previous to this invention, laparoscopic port in-
strument guides typically provided a single instrument
channel, which was only sufficient for use and manipu-
lation of a single instrument at a time. The introducer
sheath of this invention preferably provides a single, rel-
atively large conduit for introduction of a relatively large
multiple channel instrument guide and associated com-
ponents concentrically through the instrument guide.
[0025] The conduit channels in a preferred embodi-
ment of the instrument guide of this invention may pro-
vide concurrent access for surgical instruments, irriga-
tion and a choledochoscope. This port adapter and re-
lated introducer and guide devices may include a selec-
tion of conduit arrangements and/or size combinations
as deemed appropriate by a practitioner and tailored to
the procedure at hand. The instrument guide may be
introduced through the introducer sheath after the intro-
ducer sheath is in place in the laparoscopic port as a
separate introduction, or the instrument guide may be
installed in the introducer sheath before the introducer
sheath is introduced through the laparoscopic port.
[0026] An introducer sheath and instrument guide
embodiment may be used for both a cholangiogram and
for common bile duct exploration. The embodiment may
offer advantages where multiple conduits and/or larger
conduits may be desirable, including enhancing irriga-
tion, concurrent real-time viewing, using multiple or larg-
er instruments and improving instrument manipulation
while concurrently diagnosing and observing the proce-
dure continuously in real-time using a choledochoscope
and video equipment. The multiple parallel channels al-
low instruments such as cholangiogram catheters, em-
bolectomy catheters, balloon catheters, electro-hydrau-
lic shock-wave lithotripter, laser, or a stone basket to be
selectively inserted concurrently with each other and/or
concurrently with a choledochoscope, thus permitting
real-time procedural visualization. It will be apparent to
those skilled in the art that the configuration and relative
positions of the conduits with respect to each other and
the general shape of the laparoscopic port adapter and
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related components is variable and may be tailored to
procedural needs.
[0027] Deployment of instruments from the multiple
conduit instrument guide of this invention is typically into
the downstream region of the common bile duct The in-
strument guide may alternatively include a "backdoor"
conduit for simultaneous instrument access in the up-
stream direction of the common bile duct, substantially
directionally oriented opposite from the instruments in
the downstream portion of the duct. Access in the up-
stream portion of the duct may facilitate additional pro-
cedural options, such as positioning an occlusion bal-
loon in the intrahepatic region for preventing hazardous
migration of stone debris into the liver during irrigation
and lithotripter stone destruction.
[0028] In many applications, it may be desirable to di-
rectionally steer the scope or instruments for entry into
and guidance through the common bile duct, other an-
atomical passageways, a choledochotomy or other in-
cision. In a preferred embodiment, the introducer
sheath, preformed bent tip instrument guide and related
components of this invention may enhance directional
control or maneuverability of the instruments either with-
in biliary and/or hepatic ducts, or external thereto with-
out relying on external forceps manipulation through ad-
ditional laparoscopic ports.
[0029] A curved abdominal end of the instrument
guide may be fabricated with a memorized bend such
as may be elastically re-attained after concentrically
passing the instrument guide through and exiting from
a straight, rigid introducer sheath. The curved or bent
lower end of the guide may enhance the spherical range
of view as well as instrument manipulation. The maneu-
verability of the instrument guide tip and introduced in-
struments and scope may ultimately result in reduced
trauma to the patient due to reduced need for additional
laparoscopic ports for external manipulation of the
scope or instruments using forceps or cables. This may
also reduce procedural time requirements.
[0030] A feature of this invention is the ease of inser-
tion of the instrument guide and instruments through the
choledochotomy and into the bile duct. In contrast, the
tip of prior art instrument guides typically remained ex-
ternal to the bile duct during the choledochotomy pro-
cedure, thereby requiring careful manipulation of the
scope and instruments through the incision in the bile
duct and severely limited manipulation inside the biliary
tree while working against the obstructing closure force
of the incision. This invention includes an angled tip and
a curvature in the abdominal end of the instrument guide
to facilitate instrument guide entry through the choledo-
chotomy and into the bile duct such that instruments
may be introduced into the bile duct parallel to the long
axis of the duct During instrument guide introduction into
the duct, the choledochoscope and instruments may re-
main retracted and protected in the conduits in the in-
strument guide. After insertion of the instrument guide
into the common bile duct, the practitioner may then se-

lectively extend and retract the scope and various in-
struments as desired.
[0031] The bent abdominal end of the instrument
guide may facilitate greater control of instrumentation
manipulation and steering, reducing the necessity to re-
lying upon additional laparoscopic ports and manipula-
tion forceps. By having the choledochoscope positioned
near the abdominal end of the instrument guide, or ex-
tended out of the instrument guide, the practitioner may
continuously view instrument manipulation and perform
the procedure while monitoring the procedure on video,
in real time, from inside of the common bile duct and
make diagnoses and procedural adjustments as de-
sired. In addition, if so desired the practitioner may also
utilize the instrument guide external to the common bile
duct in the abdominal cavity, or in other anatomical pas-
sageways.
[0032] A preferred embodiment of the instrument
guide may provide three conduits through the instru-
ment guide. The first conduit may be used as a scope
channel, providing passage for an insertion section of a
choledochoscope. The choledochoscope may include
an objective focusing lens lumen or conduit, a small in-
strument conduit and a light source. The instrument
guide's second conduit may be used as an instrument
channel or for irrigation/circulation. The third conduit
may be used for instruments, such as a balloon catheter,
stone basket or lithotripter. The instrument guide may
also be compatible with presently available instrumen-
tation and may provide advantages by allowing use of
a thin, flexible scope without the present limitations of
associated with tiny channels for irrigation or other tools.
The invention may allow the surgical practitioner to con-
trol choledochoscope and multiple other various surgi-
cal tools through a single port site as opposed to insert-
ing multiple ports and manipulation forceps in the ab-
dominal cavity. A feature of the multiple instrument
guide of this invention is that the guide may provide the
option of using fewer but larger conduit channels.
[0033] This invention includes a centralizer compo-
nent that may be used for scraping, trapping, grappling,
crushing and removing calculi or stone debris. Numer-
ous occlusion balloon options are available, permitting
hydraulic isolation and/or insufflation of the common bile
duct during the procedure. In addition, the entire proce-
dure may be viewed continuously on video, in real time,
likely improving the probability for a successful proce-
dure. The depth of investigation along the passageways
of the common bile duct may also be increased.
[0034] Another feature of this invention is an embod-
iment option that may include an occlusion balloon con-
centrically positioned along the instrument guide's lower
end, substantially near the tip, such that after insertion
of the tip of the guide into the common bile duct, the
occlusion balloon may be inflated in the open incision
or in the common bile duct, creating an annular seal
therein as needed to hydraulically isolate the region of
the common bile duct containing the stones. If desired,
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this seal may permit insufflation of the common bile duct
facilitating enhanced viewing, diagnosis and operation
inside of the duct and improving opportunities for remov-
al or in-situ destruction of stones. This seal may also
prevent undesirable migration of stone fragments into
intrahepatic bile ducts or the liver and may facilitate en-
hanced control of circulation of fluids for removal of
stone and calculus debris.
[0035] An additional feature of this invention is an em-
bodiment option that may include a first occlusion bal-
loon introduced into the bile duct through an instrument
conduit and extended along the bile duct and beyond
stones in the bile duct. The first occlusion balloon may
then be inflated so as to position the stones between the
first occlusion balloon and the tip of the guide. In addi-
tion, a second occlusion balloon may be provided on the
curved abdominal end of the instrument guide, substan-
tially near the tip of the guide. The second balloon may
be inflated in the annulus between the instrument guide
and the bile duct, thereby creating an annular seal there-
in to hydraulically isolate the region of the common bile
duct between the two occlusion balloons, wherein the
stones may be contained. If desired, this annular hy-
draulic seal may also permit insufflation of a portion of
the common bile duct to facilitate enhanced viewing, di-
agnosis and operation inside of the duct, improving op-
portunities for removal or in-situ destruction of stones.
This seal may also prevent undesirable migration of
stone fragments into intrahepatic bile ducts or liver and
may facilitate enhanced fluid control when irrigating or
circulating fluids for removal of stone and stone debris.
[0036] In another embodiment, a separate or third oc-
clusion balloon catheter may be separately or substan-
tially simultaneously deployed in another region of the
common bile duct to block undesirable migration of
stones or debris into the intrahepatic duct. A dual-lumen
(conduit) occlusion balloon having an inflation lumen
and a fluid conducting lumen may be deployed to pre-
vent stone or debris migration or envelop a stone. Such
instrument may include multiple outlet ports substantial-
ly near the lower end of the fluid lumen that may be se-
lectively opened or closed to direct the flow of irrigation
fluid during the surgical procedure into specific positions
within the bile duct which may thus facilitate enhanced
fluid irrigation and circulation effectiveness within the
bile duct during the surgical procedure.
[0037] Another instrument of this invention is a dual-
lumen radial centralizer, which may be introduced as a
standalone device or integrated into various known in-
struments, including a lithotripter, laser, choledocho-
scope or irrigation catheter. This device may be partially
fabricated using memory wire or an elastically deform-
able material to provide a radial expansion of the cen-
tralizer segments to centralize surgical instruments
within the common bile duct. This feature may be par-
ticularly desirable during the use of a fiber laser or elec-
tro-hydraulic shock-wave lithotripter, to prevent inad-
vertent damage to the bile duct wall and to facilitate pre-

cise laser or lithotripter to stone contact.
[0038] A grapple type centralizer device that may be
manipulated by the practitioner may be included. The
grapple type device may typically include three or four
radially expandable segments that may be manipulated
to envelope a stone. The stone may then be removed
to the surface or crushed into smaller particulates.
[0039] Preferred and alternative embodiments of the
laparoscopic port adapter of this invention may afford
the practitioner numerous instrumental and procedural
advantages in conducting procedures related to the bil-
iary system, and in related laparoscopic procedures.
This invention may offer numerous advantages over pri-
or art, including reduced time and patient risk, and in-
creased efficiency in performing common biliary, cystic
duct and related exploration and operative procedures.
It may also reduce the risk of damage to the choledo-
choscope by reducing the need to grasp and manipulate
the scope with forceps. The required number of invasive
port penetrations into the abdominal cavity may also be
reduced, thus reducing patient trauma.
[0040] A preferred embodiment of the instrument
guide including at least three conduits may afford a wide
array of instrument sizes and functions to be introduced
into the bile duct concurrently as desired by the practi-
tioner. The multiple conduits in the instrument guide may
facilitate the concurrent use of choledochoscope with
lithotripter, laser, balloon catheter, papillatome or stone
basket, along with fluid irrigation sufficient to distend and
clear blood from the common bile duct during the proc-
ess. The instrument guide system of this invention may
allow clear, real-time visualization of the entire surgical
process via the choledochoscope. This guide system
may also provide more precise introduction of the
choledochoscope into the choledochotomy, and may
prevents or minimizes costly damage to the fragile
choledochoscope, since manipulation with grasping for-
ceps is not required. The multiple port guide system may
thus allow real-time video viewing of the stone(s) within
the common bile duct, concurrent with use of various
tools to manipulate and remove or destroy the stone(s),
thus clearing the common bile duct. As a result, the ef-
ficiency of laparoscopic common bile duct exploration
and the stone removal procedure may be enhanced to
the benefit of the patients. The iterative process of in-
serting, withdrawing and reinserting the choledocho-
scope and various other surgical instruments may be
decreased.
[0041] The laparoscopic port adapter of this invention
may improve the overall success of laparoscopic com-
mon bile duct and related procedures. As a result, the
need for typically less desirable open surgical tech-
niques and techniques relying upon multiple laparo-
scopic ports may be reduced. The time duration of the
biliary and related hepatic laparoscopic procedures may
also be reduced while increasing the efficiency and suc-
cess of the procedures. These and further objects, fea-
tures and advantages of the present invention will be-
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come apparent from the following detailed description,
wherein reference is made to the figures in the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042]

Figure 1 is a pictorial view, partially in cross-section
of a laparoscopic port adapter assembly, penetrat-
ing an abdominal wall and with the instrument guide
positioned within a bile duct.

Figure 2 is a cross-section view of the instrument
guide shown in Fig. 1, illustrating a plurality of three
conduits in the instrument guide.

Figure 3 illustrates a three channel instrument guide
inserted into a bile duct, including three instruments
inserted through the instrument guide and extend-
ing beyond the tip of the instrument guide, and in-
cluding an inflated occlusion balloon encompassing
the inserted tip of the instrument guide.

Figure 4 illustrates a three channel instrument guide
inserted into a bile duct, including three instruments
inserted through the instrument guide, one of which
instruments exiting the instrument guide through a
"backdoor" opening to access the bile duct in an op-
posite direction from the orientation of the tip of the
instrument guide.

Figure 5 illustrates a four channel instrument guide
inserted into a bile duct, including four instruments
inserted through the instrument guide, two of which
instruments exit the instrument guide through
"backdoor" openings to access the bile duct in an
opposite direction from the orientation of the tip of
the instrument guide where the remaining two in-
struments are deployed.

Figure 6 illustrates an embodiment utilizing two in-
struments including an irrigative balloon catheter, a
lithotripter.

Figure 7 illustrates an enlarged view of the irrigative
balloon catheter shown in Figure 6.

DETAILED DESCRIPTION

[0043] Fig. 1 illustrates a suitable embodiment for a
surgical laparoscopic instrument assembly for common
bile duct exploration and stone removal according to the
present invention. This invention facilitates conducting
a bile duct procedure using a single laparoscopic port
adapter assembly 10 without need for additional instru-
ment manipulation ports. A "bile duct procedure" may
be defined for purposes herein to include exploration,

diagnosis, treatment, removal of physiologic calculi and
associated procedures related to the common bile duct
14, other branches of the biliary tract, related hepatic
tracts, Papillae of Vater, and related areas external to
and within the biliary system.
[0044] A preferred embodiment of this invention, as
illustrated in Fig. 1, may generally include a laparoscop-
ic port adapter assembly 10 comprising a laparoscopic
port 11, an introducer sheath 12 and an instrument guide
13, with the instrument guide 13 providing two or more
through channels 26, 27, 28, a curved lower abdominal
end 67 and an angled tip 74 to aid in insertion of the
curved lower abdominal end 67 of the instrument guide
13 inside of a bile duct 14. The laparoscopic port 11 and
introducer guide 12 may be manufactured from rigid or
semi-rigid material, including metallic and/or non-metal-
lic materials.
[0045] The laparoscopic port 11 may include one or
more valves 15 to control insufflation of the abdominal
cavity 23 by introduction of a pneumoperitoneum gas
(not shown) through one or more of the valves 15. Pneu-
moperitoneum may be introduced into the abdominal
cavity 23, either between the laparoscopic port 11 and
the introducer sheath 12, or between the introducer
sheath 12 and the instrument guide 13. Loss of pneu-
moperitoneum may be controlled with annular seals 75,
85 between concentrically positioned components of
the laparoscopic adapter assembly 10. The laparoscop-
ic port 11 may be positioned through in abdominal inci-
sion through the skin 18, subcutaneous layer 19, muscle
20 and peritoneum 21, forming a substantially pneumat-
ic seal between an abdominal space 23 and the external
atmosphere by means of a snug fit. Dedicated annular
seals 16 may be included, such as O-rings or expand-
able membrane gaskets.
[0046] A curved end instrument guide 13 may provide
three conduits or channels for selective fluid circulation
and/or concurrent introduction of an array of instru-
ments. Alternative embodiments of the instrument guide
13 may provide two or more conduits or instrument
channels, including a conduit through which to inflate
instrument guide occlusion balloon and/or channels
leading exclusively to backdoor ports. The instrument
guide 13 may be formed from a flexible material and may
include a memorized or pre-formed curve, bend or de-
flection in an abdominal/far/distal end 67, which may be
flexibly straightened for passage of the instrument guide
13 through the introducer sheath 12. Upon instrument
guide 13 exit from an abdominal end of the introducer
sheath 12, the pre-formed curve shape may be re-
gained. An incision or choledochotomy 25 may be per-
formed in the bile duct wall. The angled tip 74 of the
instrument guide 13 may be maneuvered through the
choledochotomy 25, thereby introducing the curved low-
er end 67 of the instrument guide 13 into the bile duct
14. The memorized curve of the instrument guide 13
may be such that the central axis of each conduit 26,
27, 28 in the instrument guide 13 substantially near the
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angled tip 74 of the instrument guide 13 is substantially
parallel with a central axis through the bile duct 14. In-
struments may thus be deployed from the instrument
guide 13 substantially parallel with the bile duct 14. Var-
ious embodiments of angled tip 74 may include con-
cave-curved geometry to facilitate instrument guide 13
tip-to-stone 50 contact, such as when engaging stone
during removal of the stone from the choledochotomy.
[0047] Additional advantages of this invention may be
realized through working within and deploying instru-
ments directly in the bile duct 14, including being able
to selectively isolate a first portion of the duct 14 from a
second portion of the duct 14, thus preventing undesir-
able migration of particulate material into undesirable
portions of the duct system. In addition, improved instru-
ment control and manipulation may be achieved without
the need for external manipulating forceps.
[0048] Fig. 2 is a cross-section view of a preferred em-
bodiment of the invention, illustrating the instrument
guide 13 concentrically positioned within an introducer
sheath 12, which in turn is concentrically positioned
within a laparoscopic port 11. In the preferred embodi-
ment, channel 27 one of the three instrument channels
may be relatively larger than the remaining two channels
26, 28 which may be of substantially same size.
[0049] Figs. 1 and 3 illustrate an instrument guide 13
including an occlusion balloon 36 substantially adjacent
the curved abdominal end 67 of the instrument guide 13
to provide a hydraulic seal in an annular area between
the bile duct 14 and the instrument guide 13. The instru-
ment guide occlusion balloon 36 may be substantially
flush with the outer surface of the instrument guide 13
while deflated and during passage of the instrument
guide 13 through the introducer sheath 12. When the
instrument guide 13 is in proper position in the bile duct
14, a pneumatic pressure source may be activated from
substantially adjacent the exterior end 66 of the instru-
ment guide 13 and may be transmitted through a dedi-
cated pressure channel 38 in the instrument guide 13,
in order to inflate the balloon 36. Such pneumatic source
may be provided by a hypodermic syringe 37, which
may be connect to the dedicated pressure channel 38
by a tubing 35. The dedicated pressure channel may
extend from the external end 66 of the instrument guide
13 to the occlusion balloon 36.
[0050] Fig. 3 also illustrates an array of instruments
deployed through the relatively large conduit 27 and the
two smaller conduits 26, 28. The larger conduit 27 may
provide for introduction of a lithotripter 32, while the two
smaller channels may provide for an irrigation catheter
34 and a choledochoscope 31. Additionally, Fig. 3 illus-
trates an inventive component of this invention, which
includes a bow spring centralizer 33 that may be ex-
panded to centralize a lithotripter 32 or substantially any
other instrument within the bile duct 14. The centralizer
33 may be provided with any type of instrument that is
inserted into the bile duct 14. Expansion of the central-
izer 33 may be achieved through compression of the

centralizer 33 by sliding movement of an outer sleeve
77 over the lithotripter 32. The opposing end of the cen-
tralizer 33 may be engaged with the lithotripter 32 such
that upon compression, the spring segments of the cen-
tralizer 33 may radially expand. Although the lithotripter
32 is illustrated in Fig. 3, the lithotripter 32 or inner
sleeve may be any instrument, which may be concen-
trically encased within an outer sleeve 77, including a
choledochoscope 31, irrigative catheter 34, laser or any
other instrument which may benefit from centralization
within the bile duct 14. The sliding movement of the out-
er sleeve 77 relative to the lithotripter 32 may be actu-
ated from above the external end of the guide tube 13.
The integrated outer sleeve 77 and centralized inner in-
strument may be introduced into the bile duct 14 through
one of the conduits in the instrument guide 13.
[0051] Fig. 3 also illustrates a backdoor port 24, which
may be provided in an instrument guide 13. A backdoor
port may communicate with one or more of the conduits
26, 27, 28 to provide improved bile duct access. The
curved abdominal end 67 of the instrument guide 13
may be oriented for positioning the plurality of instru-
ments in a first portion of the bile duct 14 and the back-
door channel 24 may be oriented to provide access to
a second portion of the bile duct 14. Access to the bile
duct 14 through a backdoor 24 may preferably be
through one of the conduits which also provides access
to the bile duct through the angled tip 74 of the instru-
ment guide 13. To manipulate instruments either
through or past the backdoor port 24, the instruments
may be provided with a slight bend or angle of deflection
such that directional steering may be facilitated by rota-
tion of the instrument toward the desired conduit and
opening. Memory wire may also be integrated into the
instrument to provide a memorized deflection in the in-
strument. Alternatively, a plug or cap (not shown) may
be provided in the instrument guide 13 which selectively
restricts instrument entry through either the backdoor
port 24 or the portion of conduit between the backdoor
port 24 and the angled tip 74. Access to the backdoor
ports may alternatively be provided through separate,
designated conduits, which may undesirably result in a
reduction in cross-sectional area availability for conduits
leading to the angled tip end of the instrument guide 13.
[0052] The embodiment illustrated in Fig. 3 demon-
strates the deployment of an instrument in each of three
conduits in the instrument guide 13. A centralized lithot-
ripter 32 may utilize a relatively large conduit 27, while
a choledochoscope 31 and irrigation catheter 34 may
be deployed in the remaining two instrument conduits
26, 28 in the instrument guide 13. Although the embod-
iment exhibits a backdoor port 24, no instrument is dem-
onstrated accessing the backdoor port 24. An occlusion
balloon 36 on the curved lower end 67 of the instrument
guide 13 may be inflated to form a hydraulic seal in the
bile duct 14 between the stone 50 or debris to be re-
moved and the choledochotomy 25. Subsequent to the
lithotripter 32 or laser destroying the stone 50, the lithot-
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ripter may be withdrawn from the instrument guide 13
to facilitate irrigation circulation of stone debris out of
the bile duct 14 by circulating fluid into the bile duct 14
through the irrigation catheter 34 or through the vacant
instrument conduit 27. The choledochoscope 31 may fa-
cilitate real-time viewing of the entire procedure within
the bile duct. The inflated instrument guide balloon 36
may prevent migration of debris from within the bile duct
14 into other parts of the bile duct 14, or out of the
choledochotomy 25 into the abdominal cavity.
[0053] Fig. 4 illustrates a three conduit instrument
guide 13 positioned within a bile duct 14, demonstrating
an instrument arrangement including a centralized
lithotripter 32 and a choledochoscope 31 deployed from
two conduits 27, 26 in the instrument guide 13 and out
the angled tip 74. The third conduit 28 may conduct an
occlusion balloon catheter 29 and occlusion balloon 30
through a backdoor port 24. Such arrangement may fa-
cilitate in situ destruction of stones 50 while viewing with
the scope. Subsequent to stone destruction, the central-
ized lithotripter 32 may be withdrawn out of the instru-
ment guide 13 and an irrigation catheter may be inserted
to wash stone debris out of the bile duct 14, through the
choledochotomy 25 and into the abdominal cavity 23
where the debris may be suctioned or abandoned. Al-
ternatively, a suction catheter or stone basket may be
introduced to remove stone debris. The inflated balloon
catheter 29, 30 may provide a hydraulic seal to prevent
migration of stone debris into other branches of the bile
duct 14.
[0054] An alternative embodiment, as illustrated in
Fig. 5, demonstrates an instrument guide 13 providing
two backdoor ports 24, 44 and including four instrument
conduits 26, 27, 28, 43. A first of four instrument guide
conduits 26 may conduct a centralized lithotripter 32
through a backdoor port 24, while a second conduit 28
may conduct a balloon catheter through a second back-
door 44. The balloon catheter 29, 30 may be manipulat-
ed past a stone 50 and inflated to provide an obstructing
seal to prevent stone fragments from migrating into un-
desirable portions of the bile duct 14 after stone destruc-
tion using the lithotripter 32.
[0055] Fig. 5 also illustrates an alternative embodi-
ment of the laparoscopic port adapter assembly 10, in-
cluding a centralizer 33 adapted to grapple and/or ma-
nipulate stones 50. The grappling centralizer assembly
47 may be introduced through a third channel 27. The
centralizer 33 may typically include three or four radially
expandable segments 76 which, in addition to central-
izing an instrument, may be manipulated to grapple, re-
cover or crush a stone 50. This may be distinguished
from prior art in that the centralizer 33 of this invention
may include an instrument channel located concentri-
cally through the centralizer 33 to permit introduction of
an instrument or choledochoscope through the central-
izer 33. The segments 76 may be constructed of mem-
ory wire or other flexible material that expands upon dis-
placement from within an outer carrier sleeve 75 into the

bile duct 14. The segments 76 may be extended from
within the carrier sleeve 75 such that a stone 50 or other
relatively large debris particle may be encompassed by
the expanded segments 76. A centralized choledocho-
scope 31 may be introduced into the bile duct 14 through
the fourth conduit 43 to aid in positioning the centralizer
33. The centralizer 33 may be expanded and contracted
around a stone 50 by reciprocation of an inner actuation
cable 79 which is affixed to the centralizer 33, within the
outer carrier sleeve 75. A captured stone 50 may be re-
trieved from the bile duct 14 by removing the grappling
centralizer assembly 47. from the bile duct 14 while car-
rying the stone 50. The centralizer 33 may also be used
to crush the stone 50 into smaller fragments or debris
for removal by other means. An irrigative fluid may be
introduced into the bile duct 14 through the instrument
channel in the inner actuation conduit 79.
[0056] In an alternative embodiment, a stone basket
instrument (not shown) including a centralizer 33 may
be introduced into the bile duct 14. The stone basket
instrument may also be modified to include an irrigative
catheter (not shown) integrated into the stone basket
(not shown). The irrigative catheter/stone basket (not
shown) may embody a conduit for the transmission of
irrigating fluids at a rate sufficient to create a turbulent
flow regime within the common bile duct 14. An occlu-
sion balloon may be introduced into the bile duct 14
through a separate conduit in the instrument guide 13.
The balloon may be positioned beyond the extended
end of the irrigation catheter/stone basket. This proce-
dure may be particularly useful in removing whole
stones as well as debris remaining subsequent to laser
or lithotripter use. The entire operation may be viewed
continuously in real time video through concurrent use
of a choledochoscope 32, introduced through an alter-
nate conduit in the instrument guide 13.
[0057] Figs. 6 and 7 illustrate an embodiment includ-
ing an irrigative balloon catheter assembly 80. An irriga-
tive balloon catheter assembly 80 may be introduced in-
to the bile duct 14 through a conduit in the instrument
guide 13. The irrigative balloon catheter assembly 80
may include a balloon 85 which may be inflated or de-
flated through a central tubing 81 which may be concen-
trically positioned within a first outer tubing 82. The first
outer tubing 82 may be concentrically positioned within
a second outer tubing 83. The first outer tubing 82 may
include one or more ports 95 substantially near or along
the balloon end of the irrigative balloon catheter assem-
bly 80, to selectively direct fluid circulation along the bile
duct 14 by aligning second outer ports 95 and first outer
ports 84, 94. Irrigating fluid may be circulated in an irri-
gation annulus 88 between the outer surface of the cen-
tral tubing 81 and the inner surface of the first outer tub-
ing 82 and out of the annulus 88 through one or more
ports 84, 94 and into the bile duct 14. Axial displacement
of the first outer tubing 82 relative to the second outer
tubing 83 may select the exact location along the irriga-
tive balloon catheter assembly 80 at which irrigation fluid
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enters the bile duct 14, due to selective positioning of
ports 84, 94 in the first outer tubing 82 relative to the
position of the ports in the second outer tubing 83.
[0058] As illustrated in Figs. 6 and 7, the irrigative bal-
loon catheter assembly 80 may be positioned in the bile
duct 14, through one of the conduit channels in the in-
strument guide 13, such that a stone 50 is located be-
tween the balloon 85 and the choledochotomy 25. A la-
ser or lithotripter 32 may be introduced through a second
conduit in the instrument guide 13 and positioned adja-
cent the stone 50 to destroy the stone, in situ. A choledo-
choscope 31 may be introduced into the bile duct 14
through a third conduit in the instrument guide 13 and
positioned to observe the procedure in real time. The
balloon 85 may be pneumatically inflated through cen-
tral tubing 81. As the lithotripter 32 destroys the stone
50 in situ, irrigative fluid may circulate the debris from
the bile duct 14 and out of the field of view of the camera
and into the abdominal cavity 23 for suction removal or
otherwise. The inflated balloon 85 may prevent migra-
tion of debris into other portions of the bile duct 14. Al-
ternatively, after stone 50 destruction, the lithotripter 32
may be removed from the instrument guide 13 and de-
bris circulated out of the bile duct 14 by using a vacant
conduit in the instrument guide 13. An instrument guide
occlusion balloon 36 may be included to prevent fluid
loss or stone debris within the bile duct 14 from entering
either the abdominal cavity 23 or other portions of the
bile duct 14.
[0059] In an alternative embodiment, an instrument
guide 13 may also provide for the concentric passage
of a second instrument guide (cannula) through the in-
strument guide 13. The second instrument guide may
also concentrically contain an instrument or surgical de-
vice, such that the second instrument guide may control
and enhance the extension of the instruments or devic-
es beyond the abdominal end of the first instrument
guide 13. The instrument may otherwise be too flimsy
to sufficiently extend, difficult to control, or may require
additional support or protection than would otherwise be
available without such cannula to transport the instru-
ment.
[0060] The expanded procedural capabilities of this
laparoscopic port adapter assembly 10 may facilitate
the introduction of instruments into the bile duct 14
which may provide enhanced means for stone 50 and
debris removal which may not have been previously fea-
sible. This invention may facilitate the introduction of
wash tools which may provide directionally oriented fluid
streams, relatively high volume turbulent-flow wash
tools, instruments for the removal of stones which may
be impacted in a wall of the bile duct 14, instruments
which may expand the bile duct 14, or instruments which
may scrape or otherwise clean the walls of the duct 14.
Centralizers may be expanded in the bile duct 14 and
used to grapple or scrape stone debris from the bile duct
wall, swab stones from within the bile duct 14 and/or oc-
clude the bile duct 14 to prevent migration of stones 50.

A papillatome (not shown) may be inserted through a
channel in the instrument guide 13 to cut and enlarge
and ampullae of vater (not shown). A biopsy forceps (not
shown) may be inserted through the instrument guide
13 to biopsy the bile duct wall or ampullae of vater. Nu-
merous variations of the instruments, carriers, instru-
ment guides, centralizer, introducer sheath and laparo-
scopic port described herein will be conceivable to those
skilled in the art.
[0061] It may be appreciated by those skilled in the
relevant art that a multi-channel instrument guide 13
may be introduced into a variety of anatomical members
14. In addition to bile tracts 14, such anatomical mem-
bers may include intestinal tracts, aneurysms in arteries
and veins, and other anatomical members having a cav-
ity, interior portion, or passageway therein. The instru-
ment guide 13 may be introduced into an anatomical
member 14 through an instrument guide introducer
sheath 12, either with or without also using a port mem-
ber 11 as described above. The plurality of instruments
that may be introduced through a multiple channel in-
strument guide may vary according to the particular pro-
cedure being performed. A significant feature of the mul-
tiple channel instrument guide is that the abdominal / far
/ distal end of the instrument guide may include a mem-
orized curve or bend. As stated above, a memorized
curve or bend may be pre-fabricated or formed in a flex-
ible portion of the instrument guide, such that the flexible
portion may be elastically straightened or otherwise de-
formed for insertion through a sheath or port member.
The memorized curve or bend may be regained in the
instrument guide when the flexible curved portion of the
guide exits from the far end of the sheath or port. The
memorized curve/bend may be varied or fabricated to
include selected shape, geometry, and dimensional
properties tailored to an objective procedure. For exam-
ple, as opposed to the previously described elbow or
substantially 90-degree curve, the instrument guide
may provide a curvature having a relatively longer radi-
us of curvature and an overall angle of deflection of less
than ninety degrees.
[0062] Thereby, a surgical instrument introducer as-
sembly may be provided for conducting a selected one
or any of a variety of particular surgical procedures. Oth-
er instrument guides may be somewhat "universal" in
their design, such that they may be useable in more than
one surgical procedure, providing two or more access
channels into a diversity of anatomical members.
[0063] A surgical instrument introducer assembly for
conducting a surgical procedure may include an intro-
ducer sheath having a sheath external end or near end
extending axially above an external surface of an ana-
tomical member. Such external end may be referred to
as a near or proximal end and may protrude from within
the anatomical member having an internal cavity or
through bore. The external end may be accessible to a
practitioner for insertion of instruments therein. A sheath
far end is opposite the external end and may extend into
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an interior cavity of the anatomical member. Such
sheath far end may be referred to as a distal, abdominal,
interior or far end, and is opposite the sheath near end.
The introducer sheath also includes an internal through
bore extending between the sheath external end and the
sheath far end to provide a conduit into the anatomical
cavity.
[0064] An instrument guide having multiple through
channels therein may be received within the introducer
sheath internal through bore. A hydraulic or pneumatic
seal/restriction may be provided between an external
surface of the instrument guide and an internal surface
of the sheath by a fluid restrictor. The fluid restrictor may
be defined broadly to include any of a variety of methods
of controlling fluid movement into and from within the
anatomical member, including a close tolerance fit be-
tween components and/or a selected fluid seal member,
such as an O-ring. One or more valves may also be in-
cluded to control the movement of fluids from within and
into the anatomical member, such as to control insuffla-
tion and deflation.
[0065] The instrument guide may include an instru-
ment guide external end and an instrument guide far end
opposite the instrument guide external end. The instru-
ment guide far end extends from the sheath external end
into or adjacent the cavity in anatomical member. At
least a portion of the instrument guide may be flexible
to facilitate positioning the instrument guide through the
guide sheath and/or to provide a memorized bend fol-
lowing insertion through the guide sheath. The instru-
ment guide may also include three or more through
channels, with each through channel extending from the
instrument guide external end to the instrument guide
far end. Each of the three or more through channels may
convey one of a plurality of instruments therein for de-
ployment in the anatomical member, and/or conduct a
fluid from or into the anatomical member.
[0066] The surgical instrument introducer assembly,
may also comprising a port member having a port ex-
ternal end extending axially above an external surface
of the anatomical member and an port far end opposite
the port external end. The port far end may extend from
the port external end axially toward the anatomical
member. The port member includes a port internal
through bore extending between the port external end
and the port far end to provide a conduit for receiving
the introducer sheath within the port internal through
bore. A fluid seal may be effected between an outer sur-
face of the sheath and an inner surface of the port. The
surgical instrument introducer assembly may include
and be used with a plurality of instruments, such as de-
scribed above for use with the laparoscopic procedures.
[0067] It may be appreciated that various changes to
the methods or steps herein, as well as in the details of
the illustrations, methods and systems may be made
within the scope of the attached claims without depart-
ing from the invention. While preferred embodiments of
the present invention have been described and illustrat-

ed in detail, it is apparent that still further modifications
and adaptations of the preferred and alternative embod-
iments will occur to those skilled in the art. However, it
is to be expressly understood that such modifications
and adaptations are within the scope of the present in-
vention, which is set forth in the following claims.

Claims

1. A surgical laparoscopic port adapter assembly (10)
for conducting a bile duct procedure, comprising, a
laparoscopic port (11) having an external end to ex-
tend axially above an external surface of the ab-
dominal wall and an abdominal end to extend from
below an internal surface of the abdominal wall into
an abdominal cavity, the laparoscopic port (11) in-
cluding an internal through bore extending between
the external end and the abdominal end to provide
a conduit into the abdominal cavity and to facilitate
introduction of a pneumoperitoneum therein to in-
sufflate the abdominal cavity, and an instrument
guide (13) received within the laparoscopic port in-
ternal through bore and having an instrument guide
external end and an instrument guide (13) abdom-
inal end, the instrument guide external end extend-
ing above the external surface of the abdominal wall
and the instrument guide abdominal end for extend-
ing below the laparoscopic port abdominal end and
into the bile duct, the instrument guide further in-
cluding two or more through channels (26, 27, 28),
each through channel conveying and deploying one
of a plurality of instruments;
characterized in that

the instrument guide (13) includes a memo-
rized curved portion (67) adjacent the abdominal far
end of the instrument guide (13) for selectively po-
sitioning the instrument guide abdominal far end
within the bile duct.

2. The surgical laparoscopic port adapter assembly as
defined in claim 1, further comprising:

an introducer sheath (12) received within the
laparoscopic port internal through bore and
having an introducer external end and an intro-
ducer abdominal end, the introducer external
end extending above the external end of the
laparoscopic port and the introducer abdominal
end extending below the abdominal end of the
laparoscopic port, the introducer sheath having
an internal through bore extending from the in-
troducer external end to the introducer abdom-
inal end, the introducer sheath (12) providing a
conduit for introduction of the instrument guide
(13) through the introducer sheath (12) and into
the bile duct.
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3. The surgical laparoscopic port adapter assembly as
defined in claim 1, further comprising:

one or more valves (15) to control insufflation
of the abdominal cavity and to prevent loss of
pneumoperitoneum.

4. The surgical laparoscopic port adapter assembly as
defined in claim 1, further comprising:

the plurality of instruments for conducting the
bile duct procedure, wherein one of the plurality
of instruments is a choledochoscope (31) for re-
al-time viewing the bile duct procedure.

5. The surgical laparoscopic port adapter assembly as
defined in claim 1, wherein at least one of the plu-
rality of instruments is selected from a group com-
prising;

an occlusion balloon catheter (36) including an
occlusion balloon to fluidly isolate a first portion
of the bile duct from a second portion of the bile
duct;
a stone basket to facilitate removal of physio-
logic calculi;
an electro hydraulic lithotripter (32) to destroy
physiologic calculi in situ;
a laser to destroy physiologic calculi in situ;
a papillatome to cut and enlarge the ampullae
of vater;
a biopsy forceps to biopsy the bile duct or am-
pullae of vater; and
an irrigative catheter (34) to selectively irrigate
a portion of the bile duct.

6. The surgical laparoscopic port adapter assembly as
defined in claim 1, wherein one of the plurality of
instruments is an irrigative balloon catheter (80) to
selectively isolate a first portion of the bile duct from
a second portion of the bile duct while selectively
irrigating a portion of the bile duct.

7. The surgical laparoscopic port adapter assembly as
defined in claim 1, wherein one of the plurality of
instruments is a centralizer (33) having a plurality
of selectively radially expandable and collapsible
segments to concentrically centralize one or more
of the plurality of instruments inside of the bile duct.

8. The surgical laparoscopic port adapter assembly as
defined in claim 1, wherein the instrument guide in-
cludes at least three through channels (26,27, 28).

9. The surgical laparoscipic port adapter assembly as
defined in claim 1 wherein there is provided an an-
gled tip (74) on the abdominal end of the instrument
guide (13) for ease of inserting the instrument guide

(13) into a choledochotomy in the bile duct.

10. The surgical laparoscopic port adapter assembly as
defined in claim 1, wherein the curved portion posi-
tions at least one of the plurality of instruments in a
first portion of the bile duct and the instrument guide
includes a backdoor channel (24) for positioning at
least one of the plurality of instruments in a second
portion of the bile duct.

11. The surgical laparoscopic port adapter assembly as
defined in claim 1, further comprising: an instrument
guide occlusion balloon (29,30) adjacent the ab-
dominal end of the instrument guide to hydraulically
seal in an annular area between the bile duct and
the instrument guide.

12. A surgical instrument introducer assembly for con-
ducting a surgical procedure within an anatomical
member, comprising, an introducer sheath (12)
having a sheath external end extending axially
above an external surface of the anatomical mem-
ber and a sheath far end extending from the sheath
external end into an interior portion of the anatom-
ical member, the introducer sheath including an in-
ternal through bore extending between the sheath
external end and the sheath far end, and an instru-
ment guide (13) received within the introducer
sheath internal through bore and having an instru-
ment guide external end and an instrument guide
far end opposite the instrument guide external end,
the instrument guide far end extending from the
sheath external end into the anatomical member;
characterized in that

a far end portion (67) of the instrument guide
is flexible, including a memorized curved portion
(67) adjacent the instrument guide far end for se-
lectively positioning the instrument guide far end
within the anatomical member.

13. The surgical instrument introducer assembly as de-
fined in claim 12, further comprising:

a port member (11) having a port external end
extending axially above an external surface of
the anatomical member and a port far end op-
posite the port external end, the port far end ex-
tending from the port external, end axially into
the anatomical member, the port member in-
cluding a port internal through bore extending
between the port external end and the port far
end for receiving the introducer sheath within
the port internal through bore.

14. The surgical instrument introducer assembly as de-
fined in claim 12, further comprising:

one or more of a valve and a fluid restrictor (15)
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to restrict fluid flow between an external surface
of the instrument guide and an internal surface
of the introducer sheath to control at least one
of insufflation and irrigation of the anatomical
member.

15. The surgical instrument introducer assembly as de-
fined in claim 12, wherein at least one of the plurality
of instruments is a fiber optic scope (31) for real-
time viewing of the surgical procedure.

16. The surgical instrument introducer assembly as de-
fined in claim 12, wherein at least one of the plurality
of instruments is an occlusion balloon catheter (36)
including an occlusion balloon to fluidly isolate a first
portion of the anatomical member from a second
portion of the anatomical member.

17. The surgical instrument introducer assembly as de-
fined in claim 12, wherein one of the plurality of in-
struments is a centralizer (33) having a plurality of
selectively radially expandable and collapsible seg-
ments to concentrically centralize one or more of
the plurality of instruments inside of the anatomical
member.

18. The surgical instrument introducer assmebly as de-
fined in claim 12, wherein there are provided three
or more through channels (26, 27, 28) in the instru-
ment guide (13) each extending from the instrument
guide external end to the instrument guide far end
of the instrument guide (13), each of the three or
more through channels (26, 27, 28) for conveying
and deploying one of a plurality of instruments.

19. The surgical instrument introducer assembly as de-
fined in claim 12, wherein the memorized curved
portion positions at least one of the plurality of in-
struments in a first portion of the anatomical mem-
ber and the instrument guide includes a backdoor
channel (24) for positioning another of the plurality
of instruments in a second portion of the anatomical
member.

20. The surgical instrument introducer assembly as de-
fined in claim 12, wherein the instrument guide far
end indudes an angled tip (74) for ease of inserting
the instrument guide into the anatomical member.

21. The surgical instrument introducer assembly as de-
fined in claim 12, further comprising:

an instrument guide occlusion balloon (29, 30)
adjacent the abdominal end of the instrument
guide to hydraulically seal in an annular area
between the anatomical member and the in-
strument guide.

Patentansprüche

1. Laparoskopie-Anschlussadapteranordnung (10)
für Gallengang-Eingriffe mit einem Laparoskop-An-
schluss (11) mit einem externen Ende, das sich axi-
al über eine Außenfläche der Bauchdecke hinaus
erstreckt, und einem Abdominal-Ende, das von ei-
ner Innenfläche der Bauchdecke in eine Bauchhöh-
le verläuft, wobei der Laparoskop-Anschluss (11)
einen durchgehenden Innenraum, der sich zwi-
schen dem externen und dem Abdominal-Ende er-
streckt und dabei einen Kanal in die Bauchhöhle be-
reit stellt und das Einführen eines Pneumoperitone-
ums zum Auffüllen der Bauchhöhle erleichtert, und
eine Instrumentenführung (13) aufweist, die vom
durchgehenden Innenraum des Laparoskop-An-
schlusses aufgenommen wird und ein externes En-
de hat, wobei das Außenende der Instrumentenfüh-
rung sich über die Außenfläche der Bauchdecke
und das Abdominal-Ende der Instrumentenführung
sich unter das Abdominal-Ende des Laparoskop-
Anschlusses hinaus und in den Gallengang erstrek-
ken, und wobei die Instrumentenführung weiterhin
zwei oder mehr Durchgangskanäle (26, 27, 28) auf-
weist, die jeweils eines einer Vielzahl von Instru-
menten transportieren und zum Einsatz bringen,
dadurch gekennzeichnet, dass die Instrumenten-
führung (13) an ihrem fernem Abdominal-Ende ei-
nen memorisierten gekrümmten Teil (67) aufweist,
mit dem das ferne Abdominal-Ende der Instrumen-
tenführung wahlweise im Gallengang positionierbar
ist.

2. Laparoskopie-Anschlussadapteranordnung nach
Anspruch 1, die weiterhin aufweist:

eine Einführummantelung (12), die vom inter-
nen Durchgang des Laparoskop-Anschlusses
aufgenommen wird und ein externes Ende und
ein Abdominal-Ende aufweist, wobei das exter-
ne Ende sich über das externe und das Abdo-
minal-Ende sich unter das Abdominal-Ende
des Laparoskop-Anschlusses hinaus erstrek-
ken, die Ummantelung einen internen Durch-
gangskanal aufweist, der vom externen Ende
zum Abdominal-Ende verläuft, und die Um-
mantelung (12) einen leitenden Durchgang
zum Einführen der Instrumentenführung (13)
durch die Ummantelung (12) in den Gallengang
bereit stellt.

3. Laparoskopie-Anschlussadapteranordnung nach
Anspruch 1 weiterhin mit:

einem oder mehr Ventilen (15), mit denen das
Auffüllen der Bauchhöhle steuerbar ist und ein
Pneumoperitoneum-Verlust sich verhindern
lässt.
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4. Laparoskopie-Anschlussadapteranordnung nach
Anspruch 1 weiterhin mit:

einer Vielzahl von Instrumenten zur Durchfüh-
rung des Gallengangeingriffs, wobei eines der
Instrumente ein Choledochoskop (31) zur Echt-
zeitbetrachtung des Gallengangeingriffs ist.

5. Laparoskopie-Anschlussadapteranordnung nach
Anspruch 1, bei der mindestens eines der Vielzahl
von Instrumenten aus einer Gruppe gewählt ist, die
aufweist:

einen Verschluss-Ballonkatheter (36) mit ei-
nem Verschlussballon, mit dem ein erster Teil
des Gallengangs strömungsmäßig gegen ei-
nen zweiten Teil desselben isolierbar ist;
einen Steinkorb zur erleichterten Calculi-Ent-
fernung;
einen elektrohydraulischen Lithotripter (32) zur
In-situ-Zerstörung von Calculi;
einen Laser zur In-situ-Zerstörung von Calculi;
ein Papillatom zum Beschneiden und Vergrö-
ßern von Vater-Papillen;
einen Biopsie-Forceps zur Biopsie des Gallen-
gangs oder der Vater-Papille; und
einen Spülkatheter (34) zum selektiven Spülen
eines Teils des Gallengangs.

6. Laparoskopie-Anschlussadapteranordnung nach
Anspruch 1, bei der eines der Vielzahl von Instru-
menten ein Spül-Ballonkatheter (80) ist, mit dem ein
erster Teil des Gallengangs wahlweise von einem
zweiten Teil desselben isolierbar ist, während ein
Teil des Gallengangs selektiv gespült wird.

7. Laparoskopie-Anschlussadapteranordnung nach
Anspruch 1, bei der eines der Vielzahl von Instru-
menten ein Zentralisator (33) ist, der eine Vielzahl
wahlweise radial aufweit- und schrumpfbarer Seg-
mente aufweist, mit denen sich eines oder mehr der
Vielzahl von Instrumenten im Gallengang konzen-
trisch zentralisieren lassen.

8. Laparoskopie-Anschlussadapteranordnung nach
Anspruch 1, bei der die Instrumentenführung min-
destens drei Durchgangskanäle (26, 27, 28) ent-
hält.

9. Laparoskopie-Anschlussadapteranordnung nach
Anspruch 1, bei der am Abdominal-Ende der Instru-
mentenführung (13) eine abgewinkelte Spitze (74)
vorgesehen ist, die das Einführen der Instrumen-
tenführung (13) in eine Choledochotomie im Gal-
lengang erleichtert.

10. Laparoskopie-Anschlussadapteranordnung nach
Anspruch 1, bei der der gekrümmte Teil mindestens

eines der Vielzahl von Instrumenten in einem ersten
Teil des Gallengangs positioniert und die Instru-
mentenführung einen Hintergrundkanal (24) auf-
weist, mit dem mindestens eines der Vielzahl von
Instrumenten in einem zweiten Teil des Gallen-
gangs positionierbar ist.

11. Laparoskopie-Anschlussadapteranordnung nach
Anspruch 1 weiterhin mit einem Instrumentenfüh-
rungs-Verschlussballon (29,30) am Abdominal-En-
de der Instrumentenführung, mit dem in einem ring-
förmigen Bereich zwischen dem Gallengang und
der Instrumentenführung ein hydraulischer Ver-
schluss herstellbar ist.

12. Einführvorrichtung für chirurgische Instrumente,
mittels der sich ein chirurgischer Eingriff in einem
anatomischen Glied durchführen lässt und die auf-
weist:

eine Einführummantelung (12) mit einem exter-
nen Ende, das sich axial über eine Außenfläche
des anatomischen Glieds hinaus erstreckt, und
einem fernen Ende, das sich vom externen En-
de der Ummantelung in einen Innenbereich des
anatomischen Glieds erstreckt, wobei die Um-
mantelung einen internen Durchgang, der zwi-
schen dem externen und dem fernen Ende der
Ummantelung verläuft, sowie eine Instrumen-
tenführung (13), die vom internen Durchgang
in der Ummantelung aufgenommen wird und
ein externes und ein dem externen entgegen-
gesetztes fernes Ende aufweist, wobei das fer-
ne Ende der Instrumentenführung sich aus
dem externen Ende der Ummantelung in das
anatomische Glied erstreckt, dadurch ge-
kennzeichnet, dass ein ferner Endbereich
(67) der Instrumentenführung flexibel ist und
dort einen memorisierten gekrümmten Teil (67)
aufweist, mit dem sich das ferne Ende der In-
strumentenführung im anatomischen Glied
wahlweise positionieren lässt.

13. Einführvorrichtung für chirurgische Instrumente
nach Anspruch 12, weiterhin mit:

einem Anschlussglied (11) mit einem externen
Ende, das sich axial über eine Außenfläche des
anatomischen Glieds hinaus erstreckt, und ei-
nem vom externen Ende abgewandten fernen
Ende, wobei das ferne Ende sich vom externen
Ende des Anschlussglieds axial in das anato-
mische Glied hinein erstreckt und das An-
schlussglied einen sich zwischen dessen exter-
nem und fernem Ende erstrekkenden internen
Durchgang zur Aufnahme der Ummantelung
der Einführvorrichtung aufweist.
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14. Einführvorrichtung für chirurgische Instrumente
nach Anspruch 12 weiterhin mit:

einem oder mehr Ventilen sowie einem Dros-
selelement (15), mit dem die Strömung zwi-
schen einer Außenfläche der Instrumentenfüh-
rung und einer Innenführung der Einführum-
mantelung drosselbar ist, um mindestens ent-
weder das Auffüllen oder das Spülen des ana-
tomischen Glieds zu kontrollieren.

15. Einführvorrichtung für chirurgische Instrumente
nach Anspruch 12, bei der mindestens eines der
Vielzahl von Instrumenten eine faseroptische Sicht-
einrichtung (31) zur Echtzeitbetrachtung des chir-
urgischen Eingriffs ist.

16. Einführvorrichtung für chirurgische Instrumente
nach Anspruch 12, bei der mindestens eines der
Vielzahl von Instrumenten ein Verschlussballonka-
theter (36) mit einem Verschlussballon ist, mit dem
ein erster Teil des anatomischen Glieds von einem
zweiten Teil desselben strömungsmäßig isolierbar
ist.

17. Einführvorrichtung für chirurgische Instrumente
nach Anspruch 12, bei der mindestens eines der
Vielzahl von Instrumenten ein Zentralisator (33) mit
einer Vielzahl selektiv radial aufweit- und schrumpf-
barer Segmente ist, mit denen sich eines oder mehr
der Vielzahl von Instrumenten im anatomischen
Glied konzentrisch zentralisieren lassen.

18. Einführvorrichtung für chirurgische Instrumente
nach Anspruch 12, bei der in der Instrumentenfüh-
rung (13) drei oder mehr Durchgangskanäle (26,
27, 28) vorgesehen sind, die sich jeweils vom ex-
ternen Ende der Instrumentenführung (13) zu deren
fernem Ende erstrecken und mit denen jeweils ei-
nes einer Vielzahl von Instrumenten transportierbar
und zum Einsatz bringbar ist.

19. Einführvorrichtung für chirurgische Instrumente
nach Anspruch 12, bei der der memorisierte ge-
krümmte Teil mindestens eines der Vielzahl von In-
strumenten in einen ersten Teil des anatomischen
Glieds positioniert und die Instrumentenführung ei-
nen Hintergrundkanal (24) zum Positionieren eines
anderen der Vielzahl von Instrumenten in einem
zweiten Teil des anatomischen Glieds aufweist.

20. Einführvorrichtung für chirurgische Instrumente
nach Anspruch 12, bei der das ferne Ende der In-
strumentenführung eine abgewinkelte Spitze (74)
hat, um das Einführen der Instrumentenführung in
das anatomische Glied zu erleichtern.

21. Einführvorrichtung für chirurgische Instrumente

nach Anspruch 12, weiterhin mit:

einem Instrumentenführungs-Verschlussbal-
lon (29, 30) am Abdominal-Ende der Instru-
mentenführung, mit dem in einem ringförmigen
Bereich zwischen dem anatomischen Glied
und der Instrumentenführung ein hydraulischer
Verschluss herstellbar ist.

Revendications

1. Ensemble adaptateur d'élément d'accès laparosco-
pique chirurgical (10) pour effectuer un traitement
de conduit biliaire, comportant un élément d'accès
laparoscopique (11) ayant une extrémité externe
destinée à s'étendre axialement au-dessus d'une
surface externe de la paroi abdominale, et une ex-
trémité abdominale destinée à s'étendre à partir du
dessous d'une surface interne de la paroi abdomi-
nale jusque dans une cavité abdominale, l'élément
d'accès laparoscopique (11) comportant un alésa-
ge traversant interne s'étendant entre l'extrémité
externe et l'extrémité abdominale pour fournir un
conduit dans la cavité abdominale et pour faciliter
l'introduction d'un pneumopéritoine à l'intérieur afin
de gonfler la cavité abdominale, et un guide d'ins-
trument (13) reçu dans l'alésage traversant interne
d'élément d'accès laparoscopique, et ayant une ex-
trémité externe de guide d'instrument et une extré-
mité abdominale du guide d'instrument (13), l'extré-
mité externe de guide d'instrument s'étendant au-
dessus de la surface externe de la paroi abdomina-
le et de l'extrémité abdominale de guide d'instru-
ment pour s'étendre en dessous de l'extrémité ab-
dominale d'élément d'accès laparoscopique et jus-
que dans le conduit biliaire, le guide d'instrument
comportant en outre deux canaux traversants (26,
27, 28) ou plus, chaque canal traversant déplaçant
et déployant l'un d'une pluralité d'instruments, ca-
ractérisé en ce que

le guide d'instrument (13) comporte une partie
incurvée mémorisée (67) adjacente à l'extrémité
abdominale éloignée du guide d'instrument (13)
pour positionner sélectivement l'extrémité abdomi-
nale éloignée de guide d'instrument dans le conduit
biliaire.

2. Ensemble adaptateur d'élément d'accès laparosco-
pique chirurgical selon la revendication 1, compor-
tant en outre :

une gaine d'élément d'introduction (12) reçue
dans l'alésage traversant interne de l'élément
d'accès laparoscopique, et ayant une extrémité
externe d'élément d'introduction et une extré-
mité abdominale d'élément d'introduction, l'ex-
trémité externe d'élément d'introduction s'éten-
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dant au-dessus de l'extrémité externe de l'élé-
ment d'accès laparoscopique, et l'extrémité ab-
dominale d'élément d'introduction s'étendant
en dessous de l'extrémité abdominale de l'élé-
ment d'accès laparoscopique, la gaine d'élé-
ment d'introduction ayant un alésage traver-
sant interne s'étendant à partir de l'extrémité
externe d'élément d'introduction vers l'extrémi-
té abdominale d'élément d'introduction, la gai-
ne d'élément d'introduction (12) fournissant un
conduit pour l'introduction du guide d'instru-
ment (13) dans la gaine d'élément d'introduc-
tion (12) et dans le conduit biliaire.

3. Ensemble adaptateur d'élément d'accès laparosco-
pique chirurgical selon la revendication 1, compor-
tant en outre :

une ou plusieurs vannes (15) pour contrôler le
gonflage de la cavité abdominale et pour em-
pêcher une perte du pneumopéritoine.

4. Ensemble adaptateur d'élément d'accès laparosco-
pique chirurgical selon la revendication 1, compor-
tant en outre :

la pluralité d'instruments pour effectuer le trai-
tement de conduit biliaire, l'un de la pluralité
d'instruments étant un cholédoscope (31) pour
visualiser en temps réel le traitement de conduit
biliaire.

5. Ensemble adaptateur d'élément d'accès laparosco-
pique chirurgical selon la revendication 1, dans le-
quel au moins l'un de la pluralité d'instruments est
sélectionné dans un groupe comprenant :

un cathéter à ballon d'occlusion (36) compor-
tant un ballon d'occlusion pour isoler fluidique-
ment une première partie du conduit biliaire par
rapport à une seconde partie du conduit biliaire,
un panier à pierres pour faciliter l'enlèvement
de calculs physiologiques,
un lithotripteur électro-hydraulique (32) pour
détruire des calculs physiologiques in situ,
un laser pour détruire des calculs physiologi-
ques in situ,
un papillatome pour découper et agrandir les
ampoules de Vater,
une pince de biopsie pour effectuer la biopsie
du conduit biliaire ou des ampoules de Vater, et
un cathéter d'irrigation (34) pour irriguer sélec-
tivement une partie du conduit biliaire.

6. Ensemble adaptateur d'élément d'accès laparosco-
pique chirurgical selon la revendication 1, dans le-
quel l'un de la pluralité d'instruments est un cathéter
à ballon d'irrigation (80) pour isoler sélectivement

une première partie du conduit biliaire vis-à-vis
d'une seconde partie du conduit biliaire, tout en ir-
riguant sélectivement une partie du conduit biliaire.

7. Ensemble adaptateur d'élément d'accès laparosco-
pique chirurgical selon la revendication 1, dans le-
quel l'un de la pluralité d'instruments est un centra-
liseur (33) ayant une pluralité de segments expan-
sibles et repliables radialement de manière sélecti-
ve pour centraliser concentriquement un ou plu-
sieurs de la pluralité d'instruments à l'intérieur du
conduit biliaire.

8. Ensemble adaptateur d'élément d'accès laparosco-
pique chirurgical selon la revendication 1, dans le-
quel le guide d'instrument comporte au moins trois
canaux traversants (26, 27, 28).

9. Ensemble adaptateur d'élément d'accès laparosco-
pique chirurgical selon la revendication 1, dans le-
quel une pointe inclinée (74) est prévue sur l'extré-
mité abdominale du guide d'instrument (13) pour fa-
ciliter l'insertion du guide d'instrument (13) lors
d'une choledochotomie dans le conduit biliaire.

10. Ensemble adaptateur d'élément d'accès laparosco-
pique chirurgical selon la revendication 1, dans le-
quel la partie incurvée positionne au moins l'un de
la pluralité d'instruments dans une première partie
du conduit biliaire, et le guide d'instrument compor-
te un canal arrière (24) pour positionner au moins
l'un de la pluralité d'instruments dans une deuxième
partie du conduit biliaire.

11. Ensemble adaptateur d'élément d'accès laparosco-
pique chirurgical selon la revendication 1, compor-
tant en outre un ballon d'occlusion de guide d'ins-
trument (29, 30) adjacent à l'extrémité abdominale
du guide d'instrument pour garantir une étanchéité
hydraulique dans une zone annulaire entre le con-
duit biliaire et le guide d'instrument.

12. Ensemble introducteur d'instrument chirurgical
pour effectuer un traitement chirurgical dans un or-
gane anatomique, comportant une gaine d'élément
d'introduction (12) ayant une extrémité externe de
gaine s'étendant axialement au-dessus d'une sur-
face externe de l'organe anatomique, et une extré-
mité éloignée de gaine s'étendant à partir de l'ex-
trémité externe de gaine dans une partie intérieure
de l'organe anatomique, la gaine d'élément d'intro-
duction comportant un alésage traversant interne
s'étendant entre l'extrémité externe de gaine et l'ex-
trémité éloignée de gaine, et un guide d'instrument
(13) reçu dans l'alésage traversant interne de la gai-
ne d'élément d'introduction, et ayant une extrémité
externe de guide d'instrument et une extrémité éloi-
gnée de guide d'instrument opposée à l'extrémité
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externe de guide d'instrument, l'extrémité éloignée
de guide d'instrument s'étendant à partir de l'extré-
mité externe de gaine dans l'organe anatomique,
caractérisé en ce que

une partie d'extrémité éloignée (67) du guide
d'instrument est souple, comportant une partie in-
curvée mémorisée (67) adjacente à l'extrémité éloi-
gnée de guide d'instrument pour positionner sélec-
tivement l'extrémité éloignée de guide d'instrument
dans l'organe anatomique.

13. Ensemble introducteur d'instrument chirurgical se-
lon la revendication 12, comportant en outre :

un élément d'accès (11) ayant une extrémité
externe d'élément d'accès s'étendant axiale-
ment au-dessus d'une surface externe de l'or-
gane anatomique, et une extrémité éloignée
d'élément d'accès opposée à l'extrémité exter-
ne d'élément d'accès, l'extrémité éloignée
d'élément d'accès s'étendant à partir de l'extré-
mité externe d'élément d'accès axialement
dans l'organe anatomique, l'élément d'accès
comportant un alésage traversant interne d'élé-
ment d'accès s'étendant entre l'extrémité exter-
ne d'élément d'accès et l'extrémité éloignée
d'élément d'accès pour recevoir la gaine d'élé-
ment d'introduction dans l'alésage traversant
interne d'élément d'accès.

14. Ensemble introducteur d'instrument chirurgical se-
lon la revendication 12, comportant en outre :

une ou plusieurs vannes et un limitateur de flui-
de (15) pour limiter un écoulement de fluide en-
tre une surface externe du guide d'instrument
et une surface interne de la gaine d'élément
d'introduction, afin de contrôler au moins l'un
parmi un gonflage et une irrigation de l'organe
anatomique.

15. Ensemble introducteur d'instrument chirurgical se-
lon la revendication 12, dans lequel au moins l'un
de la pluralité d'instruments est un appareil d'exa-
men à fibres optiques (31) pour visualiser en temps
réel le traitement chirurgical.

16. Ensemble introducteur d'instrument chirurgical se-
lon la revendication 12, dans lequel au moins l'un
de la pluralité d'instruments est un cathéter à ballon
d'occlusion (36) comportant un ballon d'occlusion
pour isoler fluidiquement une première partie de
l'organe anatomique vis-à-vis d'une deuxième par-
tie de l'organe anatomique.

17. Ensemble introducteur d'instrument chirurgical se-
lon la revendication 12, dans lequel l'un de la plu-
ralité d'instruments est un centraliseur (33) ayant

une pluralité de segments expansibles et repliables
radialement de manière sélective pour centraliser
concentriquement un ou plusieurs de la pluralité
d'instruments à l'intérieur de l'organe anatomique.

18. Ensemble introducteur d'instrument chirurgical se-
lon la revendication 12, dans lequel au moins trois
canaux traversants (26, 27, 28) ou plus sont prévus
dans le guide d'instrument (13), chacun s'étendant
à partir de l'extrémité externe de guide d'instrument
vers l'extrémité éloignée de guide d'instrument du
guide d'instrument (13), chacun des trois canaux
traversants (26, 27, 28) ou plus étant destiné à
transporter et à déployer l'un de la pluralité d'instru-
ments.

19. Ensemble introducteur d'instrument chirurgical se-
lon la revendication 12, dans lequel la partie incur-
vée mémorisée positionne au moins l'un de la plu-
ralité d'instruments dans une première partie de
l'organe anatomique, et le guide d'instrument com-
porte un canal arrière (24) pour positionner un autre
de la pluralité d'instruments dans une seconde par-
tie de l'organe anatomique.

20. Ensemble introducteur d'instrument chirurgical se-
lon la revendication 12, dans lequel l'extrémité éloi-
gnée de guide d'instrument comporte une pointe in-
clinée (74) pour faciliter l'insertion du guide d'instru-
ment dans l'organe anatomique.

21. Ensemble introducteur d'instrument chirurgical se-
lon la revendication 12, comportant en outre :

un ballon d'occlusion de guide d'instrument (29,
30) adjacent à l'extrémité abdominale de guide
d'instrument pour garantir une étanchéité hy-
draulique dans une zone annulaire entre l'orga-
ne anatomique et le guide d'instrument.
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腔镜端口适配器组件10的使用和灵活性。优选实施例可包括使用三导管
器械引导件13并同时引入碎石器32，胆道镜31和冲洗导管34在胆管14
中。
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