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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims benefit of priority to U.S.
Provisional Patent Application Serial Number
60/959,811 filed July 16, 2007 (publ. no US 2008/262
302 A1) and U.S. Provisional Patent Application Serial
Number 60/923,832, filed April 17, 2007 (publ. no US
2008/262 302 A1).

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to an access de-
vice according to the preamble of claim 1. Particularly,
the present invention is directed to surgical access ports
for use in endoluminal or transluminal procedures, such
as through the human esophagus or lower gastrointes-
tinal tract.

Description of Related Art

[0003] An access device according to the preamble of
claim 1 is known from US 5,738,628 A.
[0004] A variety of devices are known in the art for as-
sisting surgical procedures - including cannulas for ac-
cessing internal cavities of a patient, and other devices,
such as endoscopes.
[0005] Endoscopy is a term for a range of medical pro-
cedures that allow a doctor to observe the inside of the
body without performing major surgery. An endoscope
(e.g., a fibrescope) is a long tube with a lens at the distal
end and an eyepiece and/or camera at the proximal end.
The end with the lens is inserted into a patient. Light is
transmitted through the tube (via bundles of optical fibres)
to illuminate the surgical site, and the eyepiece magnifies
the area so the doctor can visualize the surgical site.
Usually, an endoscope is inserted through one of the
body’s natural openings, such as the mouth, urethra or
anus, but depending on the particular procedure, may
require a small incision through the skin. Such proce-
dures are often performed under general or local anes-
thetic. Specially designed endoscopes are used to per-
form simple surgical procedures, such as tubal ligation
("tying" of the female fallopian tubes); locating, sampling
or removing foreign objects or tumors from the lungs or
digestive tract; removal of the gallbladder; taking small
samples of tissue for diagnostic purposes (biopsy).
[0006] A range of endoscopes have been developed
for many parts of the body. Each has its own name, de-
pending on the part of the body it is intended to investi-
gate. For example, an arthroscope is inserted through a
small incision to examine a skeletal joint. A bronchoscope
is inserted down the trachea (windpipe) to examine the
lungs. A colonoscope is inserted through the anus to ex-
amine the colon. A gastroscope is inserted down the es-

ophagus to examine the stomach. A hysteroscope is in-
serted through the cervix to examine the uterus. A lapar-
oscope is inserted through a small incision to examine
the abdominal organs. A cystoscope is inserted via the
urethra to examine the urethra and urinary bladder. Many
of the foregoing procedures can be carried out with one
or more instruments used in conjunction with an endo-
scope. Such procedures often also require an opening
through which the endoscope and/or instruments can
pass. Such working channels can be natural openings--
e.g. the mouth and esophagus, or artificial openings such
as an incision made in the abdomen of a patient.
[0007] Applicants recognize that current endoscopic
systems suffer from various limitations, particularly when
used in conjunction with certain medical procedures.
Some endoscopes may be configured with an integral
working channel. Such working channels are often small,
and may or may not be suitable for a particular instrument
to be inserted therethrough. Moreover, it can prove diffi-
cult to obtain good working instruments in very small siz-
es. Further, imaging through fibers can be limiting - often
due to low resolution images. If an endoscope is provided
with an imaging chip on a scope having a circular cross-
section, this can restrict the size and quality of images
obtained therefrom. Moreover, if insufflation is required
for a particular procedure, insufflation through an endo-
scope is typically maintained with mechanical seals.
Even state-of-the-art mechanical seals typically present
difficulty for a surgeon due to substantial friction, which
results in difficult manipulation and restricted instrument
access.
[0008] It is a object of the invention to provide access
devices that allow for easier access and movement and
better quality imaging.

SUMMARY OF THE INVENTION

[0009] The purpose and advantages of the present in-
vention will be set forth in and apparent from the descrip-
tion that follows. Additional advantages of the invention
will be realized and attained by the devices particularly
pointed out in the written description and claims hereof,
as well as from the appended drawings. The present in-
vention is directed to an access device, as described
hereinbelow.
[0010] To achieve these and other advantages and in
accordance with the purpose of the invention, as embod-
ied, the invention provides an access device in accord-
ance with claim 1 adapted and configured to be inserted
through a natural biological orifice.
[0011] The access device can include at least one con-
trol element for manipulation of the curvature of the ac-
cess device. Alternatively, two individual control ele-
ments can be used to control orthogonal motion - e.g.,
with respect to X and Y axes. Such control elements can
further be provided in one or more opposing pairs. Such
control elements can be, for example flexible or semi-
rigid rods, wires or ribbons. Manipulation of the curvature
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of the entire access device can be controlled, or alterna-
tively, the curvature of only the distal tip can be controlled,
depending on the precise implementation.
[0012] One or more image sensors can be arranged
in the distal end portion of the access device, which are
adapted and configured to capture images of a region
distal the distal end portion of the access device. If mul-
tiple image sensors are provided, they can facilitate ster-
eoscopic imaging of the subject region. One or more
working channels can be provided in the wall of the ac-
cess device, and one or more of said working channels
can be configured and adapted to provide irrigation to a
surgical site. Alternatively or additionally, one or more of
said working channels can be configured and adapted
to provide drainage to a surgical site and one or more
channels can be configured to allow a surgical instrument
to pass therethrough.
[0013] One or more light sources can be arranged in
the distal end portion of the access device, and adapted
and configured to illuminate a region distal the distal end
portion of the access device. Alternatively or additionally,
illumination means can be provided in the wall of the ac-
cess device.
[0014] Further, one or more guide elements adapted
and configured to guide surgical instruments in the lumen
of the access device can be provided. One or more pres-
sure sensing channels can be arranged in the wall of the
access device, and be configured and adapted to be in
fluid communication with a surgical site.
[0015] Devices in accordance with the invention can
be of any length desired or required. For example, the
length of the body can be between about 30cm and about
50cm, depending on the precise application. A range of
length between about 30cm and 40cm is particularly ad-
vantageous for a transesophageal access route for an
endoluminal intra-gastric procedure-accessing a pa-
tient’s stomach or duodenum. In alternate embodiments,
the length of the body can be between about 40cm and
50cm, which range of length is particularly advantageous
for transluminal access to internal organs via a trans-
gastric route-that is, accessing a an organ through the
wall of a patient’s stomach. If desired, devices in accord-
ance with the invention can be in the range of about 15cm
to about 20cm for use as an anoscope and transanal
access to the rectum, and can be up to about 160cm in
length for use as, or in conjunction with, a colonoscope,
depending on the precise implementation. In accordance
with one embodiment of the invention, a device provided
with integral optics and illumination is between about
90cm and 130cm in length, preferably about 110cm in
length. Internal diameters of access devices in accord-
ance with the invention can be any size that is practical
for the application, but preferably range between about
10mm and 20mm, and in a preferred embodiment, be-
tween 15mm and 18mm.
[0016] Access devices can further comprise an integral
image display provided in the proximal end portion there-
of.

[0017] Further, an insertion device can be provided for
inserting access devices in accordance with the inven-
tion. Such insertion devices can have a tip portion to fa-
cilitate insertion of the access device through a natural
orifice. The tip can taper to a substantially blunt end
and/or can include a dilating element. The tip portion can
include at least one transparent region. The insertion de-
vice can be provided with illuminating means for illumi-
nating a region distal the insertion device. Also, the in-
sertion device can be configured and adapted to interface
with an endoscope to facilitate guidance of the user dur-
ing insertion. The insertion device can further include an
integral lens arranged in a distal end portion thereof.
[0018] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and are intended to provide further expla-
nation of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The accompanying drawings, which are incor-
porated in and constitute part of this specification, are
included to illustrate and provide a further understanding
of the invention. Together with the description, the draw-
ings serve to explain the principles of the invention,
wherein:

Figure 1a illustrates a first embodiment of an access
device in accordance with the invention, having a
generally elliptical cross-section;
Figure 1b is a proximal end view of the embodiment
of Figure 1a;
Figure 1c is a distal end view of the embodiment of
Figure 1a;
Figure 2a illustrates a further embodiment of an ac-
cess device in accordance with the invention, in
which the wall of the device houses additional work-
ing channels;
Figure 2b is a cutaway view of a portion of the access
device of Figure 2a, illustrating a fluid seal in accord-
ance with the invention;
Figure 2c is a distal end view of the embodiment of
Figure 2a, illustrating working channels and other
features;
Figure 3a illustrates an access device in accordance
with the invention, which is flexible and manipulable,
in which instrument guides can be provided integrally
with the access device, or can be provided in an at-
tachable cap;
Figure 3b is a partial view of the access device of
Figure 3a, illustrating surgical instruments inserted
through the access device;
Figure 3c is a proximal end view of the access device
of Figure 3a, illustrating an instrument guide provid-
ed therewith;
Figure 3d is a partial view of the distal end of the
access device of Figure 3a, illustrating an insertion
device inserted therethrough;
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Figure 4a illustrates an access device in accordance
with the invention having a proximal display, such
as an LCD display;
Figure 4b is a distal end view of the access device
of Figure 4a;
Figure 5 illustrates a further embodiment of an ac-
cess device in accordance with the invention, includ-
ing control knobs which manipulate control elements
provided within the access device;
Figure 6 is an enlarged cross-sectional view of a dis-
tal end portion of an access device in accordance
with the invention, through which an insertion device
has been inserted;
Figure 7a illustrates a flexible access device, that is
particularly configured and adapted for transanal in-
sertion;
Figure 7b illustrates a rigid access device not ac-
cording to the invention that is particularly configured
and adapted for transanal insertion;
Figure 7c is a distal end view of the access devices
of Figures 7a and 7b;
Figure 7d is a proximal end view of the access de-
vices of Figures 7a and 7b, illustrating instrument
guides provided thereon.
Figure 8 is a side view of a further embodiment of
an access device constructed in accordance with the
invention having a distal end with open distal side
portion;
Figure 9 is an illustration of the access device of Fig-
ure 8 inserted through a patient’s esophagus into the
stomach;
Figure 10 is a side view of another embodiment of
an access device constructed in accordance with the
invention, with a distal end having a side-grasping
feature with undulating grasping elements;
Figure 11 is a partial view of the distal end of a var-
iation of the embodiment of Figure 10, with straight
grasping elements;
Figure 12 illustrates three stages of an example pro-
cedure utilizing the access device of Figure 10;
Figure 13a is a partial view of the distal end of a
further embodiment of an access device constructed
in accordance with the invention having internal
steering elements;
Figure 13b is a cutaway view of the distal end of the
access device of Figure 13a;
Figure 14 is a schematic representation of a chole-
cystectomy not according to the invention; and
Figure 15 are side and end views of a frangible tip.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0020] Reference will now be made in detail to select
embodiments of the invention, examples of which are
illustrated in the accompanying drawings.
[0021] The devices presented herein may be used as
surgical access ports, particularly for endoluminal or

transluminal medical procedures. The devices described
and set forth herein can incorporate any feature from the
following U.S. Patent applications and patents: U.S. Pat-
ent Application Serial No. 11/517,929, filed September
8, 2006 (U.S. Patent Publication No. US 2007/0088275,
published April 19, 2007), which is a continuation-in-part
of U.S. Patent Application Serial No. 10/776,923, filed
February 11, 2004 (now U.S. Patent No. 7,338,473),
which is a continuation-in-part of U.S. Patent Application
Serial No. 10/739,872, filed December 18, 2003 (now
U.S. Patent No. 7,285,112), which is a continuation-in-
part of U.S. Patent Application Serial No. 10/441,149,
filed May 17, 2003 (now U.S. Patent No. 7,182,752).
Each of the foregoing applications also claims priority to
U.S. Provisional Application Serial No. 60/461,149, filed
April 8, 2003. The devices described and set forth herein
can further incorporate any feature from U.S. Patent Ap-
plication Serial No. 11/544,856 (U.S. Patent Publication
No. US 2008/0086167), and U.S. Provisional Application
Serial No. 60/850,006 both filed October 6, 2006.
[0022] Figures 1a-1c illustrate a first embodiment of an
access device 100 in accordance with the invention. This
embodiment has a generally elliptical cross-section, as
can be seen at its proximal end 101 (Figure 1b). Further,
this access device 100, as embodied in Figures 1a-1c,
is sufficiently flexible to navigate a natural body orifice
through which it is intended to be inserted. The access
device 100 includes an insufflation input 120a, and a
pressure sensing channel having proximal and distal
openings 110a, 110b, respectively. The body of the ac-
cess device 100 includes a lumen 170, and can be em-
bodied so as to include manipulating elements 180, such
as wires, to effect curvature of the access device 100,
when desired. An image sensor 130 may be provided at
the distal end region, as may be at least one light source
140. In this embodiment it is contemplated that the at
least one light source, may be one or more light-emitting
diodes (LEDs), and that one or more CMOS, CCD or
other small image sensors may be mounted at the distal
end of the device and used as image sensors. Images
can be transmitted to the external environment through
conductive elements provided on or within the access
device 100, or can be provided wirelessly, such as by
radio frequency transmission to a receiver. Alternatively,
it is contemplated that the access device might not con-
tain integrated optics and that known types of viewing
devices may be inserted through the central lumen or a
working channel of the access device for viewing pur-
poses.
[0023] Devices in accordance with the invention can
be of any length desired or required. For example, the
length of the body can be between about 30cm and about
50cm, depending on the precise application. A range of
length between about 30 cm and 40 cm is particularly
advantageous for a transesophageal access route for an
endoluminal intra-gastric procedure. In alternate embod-
iments, the length of the body can be between about
40cm and 50cm, which range of length is particularly ad-
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vantageous for transluminal access to internal organs
via a trans-gastric rout-that is, accessing of an organ
through the wall of a patient’s stomach. If desired, devices
in accordance with the invention can be in the range of
about 15 cm to about 20 cm for use as an anoscope and
transanal access to the rectum, and can be up to about
160cm in length for use as, or in conjunction with, a colon-
oscope, depending on the precise implementation. In ac-
cordance with one embodiment of the invention, a device
provided with integral optics and illumination is between
about 90 cm and 130 cm in length, preferably about
110cm in length. Internal diameters of access devices in
accordance with the invention can be any size that is
practical for the application, but preferably range be-
tween about 10mm and 20mm, and in a preferred em-
bodiment, between 15mm and 18mm.
[0024] Additional features that can be incorporated into
access devices in accordance with the invention include,
but are not limited to having an outer cross-sectional
shape ranging from circular, through an elliptical shape
to near linear in shape.
[0025] With respect to the embodiment of Figures 1a-
1c, one or more fluid seals 120b are provided to seal
between instruments passing through the lumen 170,
and the wall of the lumen, in order to maintain pressure
within an operative space. Various embodiments of ac-
cess devices having fluid seals (or alternatively "air seals"
or "pneumatic seals") are set forth in the documents ref-
erenced above. Although mechanical sealing can addi-
tionally be incorporated into different embodiments of ac-
cess devices described therein, as well as into those de-
scribed in connection with the present invention, such
mechanical seals can equally be absent, allowing sub-
stantially unencumbered movement of instruments
through and within such access devices.
[0026] In accordance with the present invention the ac-
cess device 100 of Figure 1 or any access device set
forth herein can be provided with a fluid seal, as described
in the documents referenced above. The subject access
devices can further include one or more of the following
features: one or more endoscopes; one or more working
channels; illumination capability; and/or the capability to
be steered by a user. Incorporation of non-mechanical
seals into endoluminal and transluminal access devices
in accordance with the invention can allow for easier,
safer procedures as well as new approaches to proce-
dures.
[0027] Fluid seals in accordance with the invention can
be embodied in a variety of suitable manners. Nozzles
can be provided that are substantially annular in config-
uration, or alternatively, if desired, a plurality of discrete
nozzle apertures can be defined in place one such an-
nular nozzle. These discrete nozzle apertures can be ar-
ranged as necessary, about the wall of the access device,
to form an effective barrier to proximal egress of insuf-
flation gas from a surgical site. Such discrete nozzles
can each be substantially round in shape, or alternatively
can be oblong or another shape. The nozzles can be

placed at regular intervals about the circumference of the
lumen, can extend part way around, or can be spaced
from each other in groups. If turbulence is desired, sur-
face features such as protrusions, vanes, grooves, sur-
face texture can be added in the path of fluid flow, as
desired. Further, one or more nozzles or groups of noz-
zles can be provided in access devices in accordance
with the invention, with such nozzles being located in one
region, or in a plurality of regions along the length of the
access device.
[0028] Figures 2a-2c illustrate a further embodiment
of an access device 200, in accordance with the inven-
tion. The access device 200 includes an insufflation fluid
input 220a, which is in fluid communication with a fluid
seal 220b. The fluid seal may be positioned within the
proximal housing of the device or may be positioned at
any desired location between the proximal housing and
the distal tip of the device. A lumen 270 serves as a work-
ing channel for passage of surgical instruments and the
like, and is defined by the wall 275 of the access device
200. The wall 275 itself also houses additional working
channels, such as an irrigation port 260, drainage port
261 and pressure sensing port 210a. Additional ports can
be used for additional functions, as desired or required.
Optionally, illumination can be provided by way of one or
more light sources, which can be provided directly in the
wall 275, or whose light can be transmitted through the
wall 275, to the distal end thereof by one or more fiber
optic elements 250. Further, one or more optional image
sensors 230 can be provided in the wall 275 in order to
capture images of a surgical site.
[0029] In accordance with the invention, the foregoing
and following embodiments can be flexible or rigid, as
desired or required. Further the foregoing and below-de-
scribed access devices allow a user to pass a plurality
of surgical instruments through a natural lumen into the
human body. Such natural openings include, for exam-
ple, the mouth and esophagus, the anus and rectum or
vagina.
[0030] Entrance through such natural openings can
provide access into the digestive tract without surgical
incisions penetrating the external abdominal wall. Fur-
thermore, gastrointestinal pressures can be maintained
within the organ(s), such as the stomach, without any
interference with inserted instruments which would typi-
cally be caused by mechanical seals used in a typical
endoscope, colonoscope, trocar, cannula or other ac-
cess systems. Moreover, manipulation of surgical instru-
ments is less encumbered, as compared with more con-
ventional devices having mechanical seals. The subject
access devices suffer less from frictional resistance be-
tween inserted instruments and the access device. Re-
ducing such interference and friction is advantageous,
and may reduce torque and other forces transmitted from
the inserted instrument through the access device to sur-
rounding tissue, which can cause trauma and prolong
healing and recovery. The access device may also allow
crossing of paths of the inserted instruments, as when
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switching hands, without having to retract and then rein-
sert an instrument.
[0031] Endoscopic surgical or exploratory access via
a transesophageal or transanal route can be intraluminal-
that is, it can be used for accessing the natural lumen
itself (e.g., the esophagus, stomach, rectum, colon), or
can be transluminal, that is-used to access other anato-
my through the wall of such structures. Such an approach
can be referred to as Natural Orifice Transluminal Endo-
scopic Surgery™ ("NOTES"). Such access can allow for
imaging, insertion of one or more surgical instruments,
removal of a tissue specimen, or insufflation of the lumen
(e.g., the stomach). For example, access to a patient’s
peritoneum can be achieved through an internal endolu-
minal route. Moreover, insufflation of the peritoneum is
possible using access devices in accordance with the
invention. The following is a sample list of minimally-in-
vasive procedures that can be accomplished by sur-
geons operating through access devices as described
herein:

Endoluminal access to the upper GI tract

[0032]

• Reflux procedures, such as fundoplication
• Obesity procedures, such as gastric restriction
• Diabetes procedures such as duodenal bypasses
• Gastric tumor removal

Endoluminal access to the lower GI tract

[0033]

• Tumor removal

• Diverticulum removal, repair

Transluminal access through esophagus, rectum or va-
gina

[0034]

• All current abdominal and pelvic surgery such as:

+ Gallbladder
+ Appendectomy
+ Ovarian cysts
+ Oophorectomy
+ Sterilization
+ Hernia repair

[0035] Devices in accordance with the invention can
allow, in general, for new approaches to accessing anat-
omy. Any instrument inserted through the lumen of an
access device equipped with one or more fluid seals in
accordance with the invention will experience markedly
reduced frictional resistance, due to replacement of me-

chanical seals with fluid seals. It may, at times, prove
useful to include one or more mechanical valves, such
as for example a duckbill valve or other so-called "zero
seal" intended to seal the access device when no instru-
ment is inserted therethrough. However, typically the
number of such valves will be reduced if not eliminated,
for every fluid seal that is used. Without mechanical seals
protruding into a lumen of access devices in accordance
with the invention, more space for instruments is availa-
ble, while free insertion and movement of the instruments
is not hampered by mechanical seals.
[0036] Further, gas, such as carbon dioxide, can be
supplied to such fluid seals in a continuous manner-
thereby insufflating an operative space while also sealing
the operative space. Such a continuous flow of insuffla-
tion gas is distinct from prior systems, in that prior insuf-
flation technologies operate in a cyclic manner-alternate-
ly insufflating and sensing pressure. Such systems do
not allow for insufflation when pressure is being sensed.
A further advantage to access devices in accordance with
the invention, is that maintaining a pressure barrier in an
access device, between an insufflated space and the sur-
rounding environment without the use of elastomeric
seals provides the capability for safe relief from pressure
buildup from any possible system failures or sources of
additional pressure. Additionally, bucking is reduced
when operating using devices in accordance with the in-
vention. Bucking is the phenomenon where a patient
tightens his diaphragm while his abdomen is insufflated.
This tightening dramatically increases pressure within
the abdomen. Further, if used in laparoscopic procedure,
fluid seals incorporated with devices constructed in ac-
cordance with the invention all use of open type instru-
mentation.
[0037] Additionally, access devices in accordance with
the invention allow for more freedom in instrument de-
sign. Because contact seals are not required, instru-
ments inserted through access devices in accordance
with the invention do not need to conform to the shape
and size of such mechanical seals. Accordingly, instru-
ments having a non-symmetrical shape can be used,
which may be more efficient and cost-effective, and mul-
tiple instruments can be inserted simultaneously to im-
prove manipulation through the access device. Advan-
tageously, the absence of mechanical seals reduces the
likelihood of smudging of optical components of surgical
instruments inserted through access devices construct-
ed in accordance with the invention.
[0038] Moreover, devices in accordance with the
present invention can be provided with various cross-
sectional shapes, including, but not limited to circular,
elliptical, or as set forth above, cross-sectional shapes
that approach a linear morphology when not in use. If
embodied in an elliptical shape, access devices in ac-
cordance with the invention advantageously allow inser-
tion of instruments of various sizes, such as instruments
having an oblong cross-section. An elliptical cross-sec-
tion can also allow for insertion of the access device in
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regions of the anatomy that would otherwise not allow
insertion of an access device having a round cross-sec-
tional shape.
[0039] Surgical instruments that can be used through
access devices in accordance with the invention include,
but are not limited to rigid or flexible versions of the fol-
lowing, depending on the procedure: graspers, scissors,
snares, staplers, ultrasonic imaging devices, ultrasonic
cutting and/or coagulating devices, vessel sealing devic-
es, RF devices, microwave energy delivery devices glue
delivery devices and suturing devices.
[0040] Access devices in accordance with the inven-
tion can further incorporate various imaging technolo-
gies. One or more image sensors can be utilized for im-
age acquisition, which sensors can be incorporated into
an access device, for example at or near the distal end
thereof. Alternatively, standard fiber optic imaging tech-
nology may be inserted through the fluid seal or may be
incorporated into a wall of the access device, such that
an objective (lens) is at the distal end portion of the access
device, and an image sensor and/or eyepiece is provided
elsewhere, such as at the proximal end thereof. Such
imaging devices can be embodied so as to obtain still
images, but video images can alternatively or additionally
be obtained to allow for real-time guidance of a proce-
dure, and can allow for guidance during insertion of the
access device itself. Additionally, illumination can be pro-
vided in the subject access devices in the form of inte-
grated fiber-optics, connected to an external light source
and/or integrated sources of light, such as LEDs (light-
emitting diodes) integrated into the distal end portion of
the access device. Capability for infrared imaging for di-
agnostic purposes can further be provided, in the form
of an optical sensor capable of capturing light in the in-
frared region, and additionally, if needed, an infrared light
source.
[0041] Figures 3a-3d illustrate a surgical access de-
vice 300 in accordance with the invention, which is flex-
ible and manipulable, as with foregoing embodiments.
One or more fluid seals 320b are provided therein, to
which fluid (such as compressed air or inert gas, or in
the case of arthroscopic or other surgery which utilizes
liquid, saline or other suitable biocompatible liquid) is
supplied via a fluid input 320a. A sensing input 310 is
also provided, as described above in connection with oth-
er embodiments. If desired, instrument guides 385
(shown in the end view of Figure 3c) can be provided
integrally formed with the access device 300, or in the
form of an attached cap 380 (Figure 3a). As shown in
Figure 3b, surgical or exploratory instruments 305a,
305b, 305c pass through the guides 385, and thereby
are prevented from moving undesirably, or unnecessarily
interfering with one another.
[0042] Further in accordance with the invention, an in-
sertion device 390 can be provided, which is inserted into
the access device 300, prior to insertion in a patient. The
insertion device 390 includes a tip 395, which facilitates
insertion into a patient. Tip 395 may be blunt or sharp,

rounded or pointed or such other configuration as appro-
priate for the intended insertion. Tip 395 also may be
transparent to provide optical viewing during or after in-
sertion.
[0043] As illustrated in Figure 4a, a proximal display
489, such as an LCD display, can be provided with ac-
cess devices in accordance with the invention, such as
access device 400 of Figures 4a and 4b. Such displays
489 can be integrated with respective access devices,
or can be attached thereto in order to provide optimum
viewing nearer the location in which the procedure is tak-
ing place, rather than on a display mounted far from the
operating table. Such displays can provide high resolu-
tion direct images of the anatomy. In the embodiment of
Figures 4a and 4b, the display 489 receives images from
an image sensor 430 arranged in the distal end region
of the access device 400. If desired, video signals from
the image sensor 430 can be additionally output to dis-
play monitors by one or more wired and/or wireless con-
nections. Of course, images may alternatively or addi-
tionally be displayed on a traditional monitor in the vicin-
ity.
[0044] As best seen in Figure 4b, illumination elements
451 may also be provided at the distal end region of the
access device 400, and can include light sources, such
as light-emitting diodes (LEDs) or alternatively or addi-
tionally, fiberoptic conduits that deliver light from an ex-
ternal light source. It is preferable, generally, that such
illumination elements 451 be capable of providing bright,
controllable illumination and be relatively small in size.
As can be seen in Figure 4b, the foregoing elements can
be provided directly in a wall of the access device 400,
which has a lumen 470, running therethrough, with open-
ings 470a (Figure 4a), 470b at proximal and distal ends
of the access device 400, respectively.
[0045] The nature of access devices in accordance
with the invention, particularly because fluid seals can
be integrated therewith, allows the ability to use new flex-
ible instruments of different shapes, geometries and me-
chanics. Such instruments might otherwise not be satis-
factorily sealable with conventional sealing techniques.
The absence of mechanical seals also can allow for pas-
sage of instrument drive and steering mechanisms, as
well as for tissue manipulation, repair and/or retrieval.
[0046] Figure 5 illustrates a further embodiment of an
access device 500 in accordance with the invention. The
access device 500 includes control knobs 581, 583,
which manipulate control elements provided within the
access device 500. When the control elements are
placed in tension, the access device will tend to bend
toward that control element. Conversely, when a control
element is placed in compression, the access device 500,
will tend to bend away from that control element. In the
embodiment of Figure 5, two controls 581, 583 control
bending of the access device in two orthogonal direc-
tions, such as "X" and "Y" in a Cartesian coordinate sys-
tem.
[0047] Figure 6 is an enlarged cross-sectional view of
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a distal end portion of an access device 600, in accord-
ance with the invention, through which an insertion de-
vice 660 has been inserted. The insertion device 660
may receive an endoscope 670 therethrough, which
views the insertion site through one or more transparent
windows or lenses 665. The lenses 665 can also be
adapted to provide illumination to the insertion site. In
this embodiment, the insertion device 660 may terminate
in an elongate tip 661, which may facilitate dilation of a
natural orifice through which the insertion device 660 and
access device 600 assembly pass during insertion. Fur-
ther, the contour 663 of the insertion device provides a
relatively smooth transition to the diameter of the access
device 600 from that of the tip 661.
[0048] Figures 7a-7d illustrate rigid and flexible access
devices 700a, 700b, respectively, that are particularly
configured and adapted for transanal insertion into the
rectum of a patient. Features for these embodiments can
be any of those set forth in connection with foregoing
embodiments, including but not limited to use with an
insertion device, incorporation of one or more fluid seals
or insufflation means and/or steerability (in the case of
flexible access devices). Further, as illustrated in Figure
7d, which is a proximal end view of a cap for attachment
to the access device 700a, 700b, instrument guides 785
can be provided. As best seen in the distal end view of
Figure 7c, irrigation channels 781, illumination capability
783, visualization components, such as one or more im-
age sensors 787, or fiber optics to allow image transmis-
sion, and drainage capacity, such as in the form of drain-
age channels 789 can be incorporated. The foregoing
elements can be arranged within the wall 775 of the ac-
cess devices 700a, 700b, as with the embodiment de-
scribed in connection with Figures 2a-2c, for example.
Additionally, an insertion device 790 can be utilized to
facilitate insertion into the body of a patient.
[0049] Figure 8 is a side view of a further embodiment
of an access device 800 constructed in accordance with
the invention. The access device 800 has a distal end
870 with open distal side portion 875. This embodiment
allows instrumentation to be oriented to act on the side
as an alternative to or in addition to through a distal end
aperture. This arrangement is particularly advantageous
when performing a procedure on the wall of a passage,
such as the esophagus, stomach or duodenum, for ex-
ample. A wall of such passage can be sucked via vacuum
or pulled by mechanical means into contact with the ac-
cess device 800 to facilitate a procedure. When in contact
with the access device 800, steps including cutting, sta-
pling and removal of tissue can be carried out. Vacuum
can be applied in a number of ways, in accordance with
the invention. Preferably, suction is applied directly
through the access device 800. A single pump can be
provided, which is adapted and configured to both pro-
vide insufflation pressure to the access device 800 and
to provide suction to the access device 800. Use of a
single pump allows for more streamlined surgical equip-
ment and controls-reducing unnecessary clutter in the

operating room and reducing cost by obviating a second
pumping device. Naturally, if desired, separate pumps
can be connected to the access device 800, and selec-
tively activated in order to switch between insufflation
and suction. Alternatively still, a secondary suction de-
vice can be utilized-either inserted through a central in-
ternal lumen of the access device 800 or external thereto.
[0050] Additionally, the access device 800 can be flex-
ible to allow manipulation through the anatomy of a pa-
tient, as seen in Figure 9. Moreover, the overall shape
of the access device 800 can be preformed, as illustrated,
so that the device has a tendency to revert to a shape
that facilitates insertion and/or comfortable retention in
the patient. The entire access device 800, or a portion
thereof, such as the distal end portion, can be steerable
to aid insertion of the access device and procedures per-
formed therewith.
[0051] A fluid seal can be provided in the proximal end
portion 815 of the access device 800, or additionally or
alternatively at one or more other locations throughout
the length of the access device 800.
[0052] Figure 10 is a side view of another embodiment
of an access device 1000 constructed in accordance with
the invention. The access device 1000 is similar to that
of Figures 8 and 9, but includes at its distal end 1070, a
side-grasping feature with undulating grasping elements
1071. Alternatively, the side-grasping elements can be
straight grasping elements 1171 as illustrated in Figure
11.
[0053] Figure 12 illustrates the side grasping elements
in closed, open and grasping positions, respectively. The
grasping elements can be used to engage a wall of a
passage, internal organ or other element, for example,
to move the wall or steady the wall for another step, such
as a puncture or incision. Actuation can be effected in
any suitable manner. In accordance with one aspect of
the invention, tension within the wall 1079 of the distal
end 1071 is adjusted to effect closure or opening of the
grasping elements 1071. Such tension can be adjusted
by way of, for example, shape-memory alloy ribs 1278
arranged within the wall of the distal end 1070. Such ribs
1278 can have a first shape at normal room and/or body
temperatures. The ribs 1278 can be electrically connect-
ed to a power source, such that when voltage is applied,
resistive heating of the ribs 1278 effects a change in
shape of the ribs to a second shape. Depending on the
desired implementation, the normal state of the ribs can
be open or closed.
[0054] Alternatively, the grasping elements 1071 can
be actuated by providing one or more control elements
(e.g., wires) terminating in a plurality of ends that termi-
nate in or near the grasping elements 1071, within the
wall 1079 of the distal end 1071. Accordingly, applying
compression to such control cables will cause the grasp-
ing elements to close.
[0055] Figures 13a and 13b illustrate a distal end por-
tion 1370 of a surgical access device constructed in ac-
cordance with the invention having a steerable distal end
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portion 1370. Control elements 1310, such as wires are
provided within or adjacent the wall 1379 of the access
device. The control elements 1310 are anchored in one
or more locations 1320 to the wall of the access device.
Although illustrated within the lumen 1340 of the access
device, the control elements 1310 are provided with in
the wall 1379. Tension applied to one or more control
elements 1310 effects a change in curvature of the distal
end portion 1370. In conjunction with applied rotation to
the entire access device by a surgeon, navigation
through the patient’s anatomy is facilitated.
[0056] The present application also describes surgical
procedures performed utilizing devices set forth herein.
Figure 14 illustrates an endoluminal and transluminal ac-
cess device 1400 being used in a trans-gastric cholecys-
tectomy (removal of gall bladder). As illustrated, the ac-
cess device 1400 is inserted by way of the esophagus
1490 of a patient, into the stomach 1420 of the patient.
Access is made by way of an incision through the wall of
the stomach 1420, into the abdominal cavity 1410. An
incision is made in any suitable manner, but preferably
by an endoscopic cutting implement placed through the
lumen of the access device 1400, which induces coag-
ulation, such as by electrocautery or ultrasonic vibrations.
[0057] Either preceding or following this step, a second
access device 1450 is inserted through the navel or um-
bilicus 1411 of the patient. This mode of external access
obscures any scarring that may occur. Naturally, the
trans-esophageal entry of the access device 1400 carries
no risk of visible scarring.
[0058] Prior to or upon entering the abdominal cavity
1410, the cavity may be insufflated by way of the access
device 1400. Alternatively, the abdominal cavity can be
insufflated by way of the second access device 1450
and/or still another element, such as a veress needle.
[0059] In the illustrated embodiment, a flexible endo-
scope 1405 is inserted through the transluminal access
device 1400. Any number of additional instruments that
can physically fit through the lumen of the access device
1400 can be inserted therethrough, and the fluid seal
formed by the access device 1400 will maintain a seal
around the instruments. An entire cholecystectomy can
be performed via this access device 1400. At present it
is more effective to close the incision made in the stom-
ach wall by accessing the stomach 1420 from the outside,
and for this reason, the second access device 1450 is
used with a surgical stapler 1457 to close the incision
made in the stomach. Therefore, the second access de-
vice 1450 is also used during the cholecystectomy.
Through the channel of the second access device, an
endoscope, grasper shears or any other necessary in-
strument can be inserted.
[0060] Upon severing the cystic duct, vascular tissue
and connecting tissue, the gall bladder can be removed
by either the transluminal access device 1400 or the sec-
ond access device 1450. If necessary, the gall bladder
can be separated into smaller pieces for removal, as by
a morcellator or the like.

[0061] A method not according to the invention for per-
forming a cholecystectomy includes the steps of:

- Inserting a first access device in accordance with the
invention through the esophagus of a patient and
into the stomach;

- Penetrating the stomach wall and extending the first
access device through the stomach wall;

- Inserting a second access device through the um-
bilicus of the patient;

- Inserting an endoscope through the first access de-
vice;

- Retracting the gallbladder with the at least one
grasper;

- Exposing the cystic duct and cystic artery;
- Applying at least two clips on each of the cystic duct

and artery;
- Transecting each of the cystic duct and artery with

surgical scissors or another suitable instrument;
- Dissecting and removing the gallbladder from the

liver bed; and
- Removing the gallbladder.

[0062] In accordance with this method, the second ac-
cess device can have, for example, a diameter of 21 mm.
The endoscope can be flexible and can have a diameter,
for example, of about 10mm.
The cystic duct and artery can be exposed with dissec-
tors, such as 5mm dissectors. One or more graspers can
be inserted through the second access device to manip-
ulate the gallbladder. Clips can be applied with a 5mm
clip applier. The scissors can be 5mm scissors, for ex-
ample. Dissecting and removing the gallbladder can be
accomplished with shears, such as ultrasonic shears.
The gallbladder can be removed through the second ac-
cess device. Alternatively, the gallbladder can be re-
moved from the first access device, and can be removed
from either access device whole or morcellated.
[0063] Figure 15 illustrates one embodiment of a distal
end portion of an access device in accordance with the
invention. The access device of Figure 15 includes a fran-
gible tip 1510 that maintains sterility of the lumen of the
access device during insertion through a cavity, such as
the gastrointestinal tract, until a point when the tip is rup-
tured or intentionally cut. The frangible tip may have any
shape, and may include lines of weakness 1513, such
as regions of decreased material thickness or score lines.
[0064] Having a sealed tip, instruments, such as en-
doscopes inserted through the access device benefit
from a sterile path essentially the entire way to the sur-
gical site. This reduces or eliminates any problems in
sterilizing equipment, such as endoscopes with working
channels. Advantageously, utilizing access devices in
accordance with the invention eliminates the need for
using endoscopes with integral working channels, be-
cause instruments can be inserted in parallel with the
endoscope while maintaining a seal around all instru-
ments. Even though sterility using access devices in ac-
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cordance with the invention is enhanced as compared
with simply inserting such instruments through a partic-
ular bodily opening, by including a sealed tip, sterility of
a working channel is further enhanced.
[0065] Other types of tips or seals can be provided at
the distal end of access devices in accordance with the
invention, such as a removable cap, a sheath capable of
being remotely withdrawn proximally, away from the dis-
tal tip or hinged hemispheric shutters, that function sim-
ilarly to an eyelid and close over the distal opening of the
lumen.
[0066] Transluminal access can be made through the
rectum, colon, stomach (as illustrated in Figure 14), es-
ophagus or vagina, for example. Instruments that can be
inserted through access devices in accordance with the
invention include, but are not limited to dissectors, clip
appliers, shears, automatic suturing devices, endo-
scopes, graspers, morcellators, suction tubes, electro-
cautery or coagulation devices, specimen retrieval tools,
surgical staplers, as well as specialized tools for specific
procedures.
[0067] Surgical procedures which may be performed
with devices set forth herein include: cholecystectomy,
appendectomy bariatric procedures, such as adjustable
gastric banding (lap band), gastrectomy, such as sleeve
gastrectomy, any of a variety of procedures to alleviate
gastroesophageal reflux disease (GERD), tubal ligation,
oophorectomy, nephrectomy, prostatectomy, colorectal
procedures, hernia repair, gynecological resection, re-
section of the spleen, and splenectomy.
[0068] Such procedures, as well as others, can miti-
gate damage caused by or aide recovery from such con-
ditions as obesity, diabetes, gastroesophageal reflux dis-
ease (GERD), gallstones, appendicitis, colon disease,
ideopathic thrombocytopenia purpura (ITP) and other
diseases.
[0069] The access devices of the present invention, as
described above and shown in the drawings, provide,
among other things, access devices with superior prop-
erties including the capability to provide substantially fric-
tionless sealing of instruments passing therethrough. En-
doluminal and transluminal procedures advantageously
require less time for recovery than traditional procedures,
among other benefits.

Claims

1. An access device (200; 300) comprising:

a proximal housing portion, an elongated body
portion extending distally from the proximal
housing portion and having a tubular wall (275)
defining a central lumen (270) to accommodate
the passage of surgical instruments to the sur-
gical site; and
means (220a) operatively associated with the
proximal housing portion for delivering a pres-

surized flow of fluid,
characterized in that
the access device (200; 300) is adapted and
configured to be inserted into a natural lumen of
a patient’s body through a natural orifice to gain
access to a surgical site in a body cavity through
a wall of the natural lumen, the elongated body
portion being an elongated flexible body portion
and configured and dimensioned for translumi-
nal access to the surgical site, and
the access device (200; 300) further comprises
nozzle means formed within the tubular wall of
the flexible body portion around the circumfer-
ence of the central lumen (270) for directing
pressurized fluid into the central lumen (270) of
the flexible body portion to develop a pressure
differential in an area within a region within the
central lumen (270), the pressure differential
forming a barrier to the egress of pressurized
fluid from the surgical site through the central
lumen (270) of the flexible body portion, while
forming a fluid seal (220b) around surgical in-
struments passing through the central lumen
(270) of the flexible body portion to the surgical
site, and
the means (220a) is operatively associated with
the proximal housing portion for delivering a
pressurized flow of fluid to the nozzle means.

2. The access device (200; 300) of claim 1, further com-
prising at least one control element for manipulation
of the curvature of the access device (200; 300).

3. The access device (200; 300) of claim 1 or 2, further
comprising an image sensor (230) arranged in the
distal end portion of the access device (200), adapt-
ed and configured to capture images of a region dis-
tal the distal end portion of the access device (200).

4. The access device (200; 300) of any one of claims
1 to 3, further comprising one or more working chan-
nels (210a, 260, 261, 270) provided in the wall (275)
of the access device (200).

5. The access device (200; 300) of claim 4, wherein
one of said working channels (210a, 260, 261, 270)
is an irrigation port (260) for irrigating a surgical site.

6. The access device (200; 300) of one of claims 4 or
5, wherein one of said working channels (210a, 260,
261, 270) is a drainage port (261) for draining a sur-
gical site.

7. The access device (200; 300) of any one of claims
1 to 6, further comprising illumination means (250)
provided in the wall (275) of the access device (200).

8. The access device (200; 300) of any one of claim 1
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to 7, further comprising a guide element adapted and
configured to guide surgical instruments in the lumen
of the access device (200; 300).

9. The access device (200; 300) of any one of claims
1 to 8, further comprising a pressure sense channel
(210a) arranged in the wall (275) of the access de-
vice (200) configured and adapted to be in fluid com-
munication with a surgical site.

10. The access device (200; 300) of any one of claims
1 to 9, wherein the length of the body is between
about 30 cm and about 40 cm.

11. The access device (200; 300) of any one of claims
1 to 10, further comprising an insertion device (390)
having a tip portion (395) to facilitate insertion of the
access device (300) through a natural orifice.

Patentansprüche

1. Zugangseinrichtung (200; 300), umfassend:

einen proximalen Gehäuseabschnitt, einen
länglichen Körperabschnitt, welcher sich von
dem proximalen Gehäuseabschnitt distal er-
streckt und eine rohrförmige Wand (275) hat,
welche ein zentrales Lumen (270) definiert, um
für den Durchgang von chirurgischen Instru-
menten zu der Operationsstelle Platz zu bieten;
und
ein Mittel (220a), welches dem proximalen Ge-
häuseabschnitt operativ zugeordnet ist, um eine
unter Druck stehende Fluidströmung zu liefern,
dadurch gekennzeichnet, dass
die Zugangseinrichtung (200; 300) dazu ange-
passt und konfiguriert ist, durch eine natürliche
Öffnung in ein natürliches Lumen von einem
Körper eines Patienten eingeführt zu werden,
um Zugang zu einer Operationsstelle in einer
Körperhöhle durch eine Wand von dem natürli-
chen Lumen zu gewinnen, wobei der längliche
Körperabschnitt ein länglicher flexibler Körper-
abschnitt ist und für einen transluminalen Zu-
gang zu der Operationsstelle konfiguriert und di-
mensioniert ist, und die Zugangseinrichtung
(200; 300) ferner ein Düsenmittel umfasst, wel-
ches innerhalb der rohrförmigen Wand von dem
flexiblen Körperabschnitt um den Umfang von
dem zentralen Lumen (270) herum ausgebildet
ist, um unter Druck stehendes Fluid in das zen-
trale Lumen (270) von dem flexiblen Körperab-
schnitt zu leiten, um eine Druckdifferenz in ei-
nem Gebiet innerhalb eines Bereichs innerhalb
des zentralen Lumens (270) zu entwickeln, wo-
bei die Druckdifferenz eine Barriere gegen den
Austritt von unter Druck stehendem Fluid von

der Operationsstelle durch das zentrale Lumen
(270) von dem flexiblen Körperabschnitt bildet,
während sie eine Fluiddichtung (220b) um chi-
rurgische Instrumente bildet, welche durch das
zentrale Lumen (270) von dem flexiblen Körper-
abschnitt zu der Operationsstelle passieren,
und
das Mittel (220a) operativ dem proximalen Ge-
häuseabschnitt zugeordnet ist, um eine unter
Druck stehende Fluidströmung dem Düsenmit-
tel zu liefern.

2. Zugangseinrichtung (200; 300) nach Anspruch 1,
ferner umfassend wenigstens ein Steuerelement für
eine Manipulation von der Krümmung von der Zu-
gangseinrichtung (200; 300).

3. Zugangseinrichtung (200; 300) nach Anspruch 1
oder 2, ferner umfassend einen Bildsensor (230),
welcher in dem distalen Endabschnitt von der Zu-
gangseinrichtung (200) angeordnet ist, welcher da-
für angepasst und konfiguriert ist, Bilder von einem
Bereich distal des distalen Endabschnitts von der
Zugangseinrichtung (200) aufzunehmen.

4. Zugangseinrichtung (200; 300) nach einem der An-
sprüche 1 bis 3, ferner umfassend einen oder meh-
rere Arbeitskanäle (210a, 260, 261, 270), welche in
der Wand (275) von der Zugangseinrichtung (200)
vorgesehen sind.

5. Zugangseinrichtung (200; 300) nach Anspruch 4,
wobei einer von den Arbeitskanälen (210a, 260, 261,
270) eine Spülöffnung (260) zum Spülen einer Ope-
rationsstelle ist.

6. Zugangseinrichtung (200; 300) nach einem der An-
sprüche 4 oder 5, wobei einer von den Arbeitskanä-
len (210a, 260, 261, 270) eine Dränageöffnung (261)
ist, um eine Operationsstelle zu leeren.

7. Zugangseinrichtung (200; 300) nach einem der An-
sprüche 1 bis 6, ferner umfassend ein Beleuchtungs-
mittel (250), welches in der Wand (275) von der Zu-
gangseinrichtung (200) vorgesehen ist.

8. Zugangseinrichtung (200; 300) nach einem der An-
sprüche 1 bis 7, ferner umfassend ein Führungsele-
ment, welches dafür angepasst und konfiguriert ist,
chirurgische Instrumente in dem Lumen von der Zu-
gangseinrichtung (200; 300) zu führen.

9. Zugangseinrichtung (200; 300) nach einem der An-
sprüche 1 bis 8, ferner umfassend einen in der Wand
(275) von der Zugangseinrichtung (200) angeordne-
ten Druckmesskanal (210a), welcher dazu konfigu-
riert und angepasst ist, mit einer Operationsstelle in
Fluidverbindung zu stehen.
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10. Zugangseinrichtung (200; 300) nach einem der An-
sprüche 1 bis 9, wobei die Länge von dem Körper
zwischen etwa 30 cm und etwa 40 cm beträgt.

11. Zugangseinrichtung (200; 300) nach einem der An-
sprüche 1 bis 10, ferner umfassend eine Einführein-
richtung (390), welche einen Spitzenabschnitt (395)
hat, um ein Einführen von der Zugangseinrichtung
(300) durch eine natürliche Öffnung zu erleichtern.

Revendications

1. Dispositif d’accès (200 ; 300) comprenant :

une portion de logement proximale, une portion
de corps allongée s’étendant distalement de la
portion de logement proximale et ayant une pa-
roi tubulaire (275) définissant une lumière cen-
trale (270) pour accueillir le passage d’instru-
ments chirurgicaux vers le champ opératoire ; et
des moyens (220a) associés opérationnelle-
ment à la portion de logement proximale pour
délivrer un écoulement de fluide pressurisé,
caractérisé en ce que
le dispositif d’accès (200 ; 300) est adapté et
configuré pour être inséré dans une lumière na-
turelle du corps d’un patient à travers un orifice
naturel pour accéder à un champ opératoire
dans une cavité corporelle à travers une paroi
de la lumière naturelle, la portion de corps al-
longée étant une portion de corps flexible allon-
gée et configurée et dimensionnée pour un ac-
cès transluminal au champ opératoire, et
le dispositif d’accès (200 ; 300) comprend en
outre des moyens de buse formés au sein de la
paroi tubulaire de la portion de corps flexible
autour de la circonférence de la lumière centrale
(270) pour diriger le fluide pressurisé dans la
lumière centrale (270) de la portion de corps
flexible afin de développer un différentiel de
pression dans une zone au sein d’une région au
sein de la lumière centrale (270), le différentiel
de pression formant une barrière à la sortie de
fluide pressurisé depuis le champ opératoire à
travers la lumière centrale (270) de la portion de
corps flexible, tout en formant un joint d’étan-
chéité aux fluides (220b) autour d’instruments
chirurgicaux passant à travers la lumière cen-
trale (270) de la portion de corps flexible vers le
champ opératoire, et
les moyens (220a) sont associés opérationnel-
lement à la portion de logement proximale pour
délivrer un écoulement de fluide pressurisé aux
moyens de buse.

2. Dispositif d’accès (200 ; 300) selon la revendication
1, comprenant en outre au moins un élément de com-

mande pour une manipulation de la courbure du dis-
positif d’accès (200 ; 300).

3. Dispositif d’accès (200 ; 300) selon la revendication
1 ou 2, comprenant en outre un capteur d’image
(230) agencé dans la portion d’extrémité distale du
dispositif d’accès (200), adapté et configuré pour
capturer des images d’une région distale de la por-
tion d’extrémité distale du dispositif d’accès (200).

4. Dispositif d’accès (200 ; 300) selon l’une quelconque
des revendications 1 à 3, comprenant en outre un
ou plusieurs canaux de travail (210a, 260, 261, 270)
prévus dans la paroi (27) du dispositif d’accès (200).

5. Dispositif d’accès (200 ; 300) selon la revendication
4, dans lequel l’un desdits canaux de travail (210a,
260, 261, 270) est un orifice d’irrigation (260) pour
irriguer un champ opératoire.

6. Dispositif d’accès (200 ; 300) selon l’une des reven-
dications 4 ou 5, dans lequel l’un desdits canaux de
travail (210a, 260, 261, 270) est un orifice de drai-
nage (261) pour drainer un champ opératoire.

7. Dispositif d’accès (200 ; 300) selon l’une des reven-
dications 1 à 6, comprenant en outre des moyens
d’illumination (250) prévus dans la paroi (275) du
dispositif d’accès (200).

8. Dispositif d’accès (200 ; 300) selon l’une quelconque
des revendications 1 à 7, comprenant en outre un
élément de guidage adapté et configuré pour guider
des instruments chirurgicaux dans la lumière du dis-
positif d’accès (200 ; 300).

9. Dispositif d’accès (200 ; 300) selon l’une quelconque
des revendications 1 à 8, comprenant en outre un
canal de détection de pression (210a) agencé dans
la paroi (275) du dispositif d’accès (200) configuré
et adapté pour être en communication fluidique avec
un champ opératoire.

10. Dispositif d’accès (200 ; 300) selon l’une quelconque
des revendications 1 à 9, dans lequel la longueur du
corps est comprise entre environ 30 cm et environ
40 cm.

11. Dispositif d’accès (200 ; 300) selon l’une quelconque
des revendications 1 à 10, comprenant en outre un
dispositif d’insertion (390) ayant une portion de poin-
te (395) pour faciliter l’insertion du dispositif d’accès
(300) à travers un orifice naturel.
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