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TITLE
RADIALLY EXPANDABLE ANCHORAGE GUIDE FOR TROCARS

DESCRIPTION

Field of the Invention

The present invention regards in general the field of
equipment for laparoscopic surgery and more in particular
refers to a radially expandable anchorage guide for
trocars.

Background Art

As is known, in the laparoscopic surgery field wide
use is made of instruments called trocars which generate
and maintain the access channels for the various surgical
instruments used in operations. Schematically, a
commercial trocar comprises a cannula and a valve body
situated at one of its ends. Typically, the cannula has a
diameter of 5 or 12 mm with a length of 110-120 mm.

At the beginning of the operation, some holes are
made, for example, in the abdomen of the patient by using
as many trocars equipped with an accessory capable of
penetrating the various tissue layers. Subsequently, such
accessory is extracted and an inert gas is insufflated in
the abdomen through one of the trocars so as to generate
the necessary operating space.

The pressure generated inside the abdomen tends to
push the trocars outwardly, so that various methods have
been devised for their anchorage. The most widespread
solution foresees the use of a tube with inner diameter
equal to the outer diameter of the trocar cannula and with
an outer threaded surface such to permit the surgeon to
wgerew it” into the access hole. The tube is then fixed to
the cannula of the trocar by means of elastic bands or

friction systems.
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During the operation, all of the necessary instruments
are inserted through the trocars. In the case in which
internal parts must be removed, for example gall bladder,
intestine parts, tumoral masses etc., 1t may become
necessary to carry out further access cuts of sufficient
size for the passage of the part to be removed. This need
involves making additional wounds of greater size than
those left by the trocars, as well as the possibility of
contamination through the walls of the cut during the
extraction step of the parts to be removed; all of this
results in a more difficult patient recovery after the
operation. After the extraction, it is often necessary to
continue to operate laparoscopically and the additional
cut compromises the gas seal so that it is necessary to
use instruments capable of restoring the seal.

Summary of the invention

The object of the present invention is to provide an
anchorage guide for a trocar which, taking advantage of
the elasticity of the relaxed tissues (since they are
anesthetized), can expand to generate the necessary space
for the extraction of the parts to be removed without the
need to carry out additional cuts.

Another object of the present invention is to provide
an anchorage guide for trocars of the type mentioned above
on which it is possible to mount an autonomous valve
system through which instruments or an adaptor for
commercial trocars can pass, 1f, after the extraction of
the diseased parts, it would Dbe necessary to newly
pressurize the abdomen and restart the operation.

These objects are achieved with the anchorage guide
for a trocar according to the present invention comprising

a tubular body, formed by a plurality of substantially
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circular sectors, radially moveable from and towards the
longitudinal axis of the tubular body between a first
position wherein they flank each other according to a
first substantially circular arrangement with diameter
equal to that of said tubular body, and a second position
wherein they are equally spaced from each other according
to a second substantially circular arrangement of greater
diameter than that of the first arrangement. Each of the
sectors is rotatably connected to a support element and
manual operation means are foreseen, méveably connected to
said support element, for moving the sectors from the
first to the second pogition and vice versa.

Brief description of the drawings

Other characteristics, as well as the advantages, of
the anchorage guide for a trocar according to the present
invention will be clearer from the following description
of an exemplifying and not limiting embodiment with
reference to the attached drawings wherein:

-Figure 1 is a perspective view of the anchorage guide
according to the invention in its closed position;

-Figure 2 is a perspective view of the anchorage guide
in its open position;

-Figure 3 is a cross sectional view of the anchorage
guide of figure 1;

-Figure 4 is an exploded view of the anchorage guide
according to the invention;

-Figure 5 is a perspective view of the anchorage guide
according to the invention in a completely open position
and with a diaphragm valve inserted therein;

-Figure 6 is a longitudinal sectional view of the
anchorage guide of figure 5;

-Figure 7 is a longitudinal sectional view of the
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anchorage guide according to the invention in its closed
position with a commercial valve system;

-Figure 8 is a perspective view of the anchorage guide
according to the invention in is its closed position,
equipped with a diaphragm valve with a commercial trocar
housed therein;

-Figure 9 shows a perspective view of the anchorage
guide according to the invention with a protective tube.

Detailed description of the invention

With reference to figures 1-4, a tubular body,
generically indicated with 1, is formed by three sectors
la of angular width equal to 120°. From one end of each of
the sectors la, a curved arm 2 extends in a substantially
tangential manner; the free end of the curved arm 2 1is
rotatably engaged with a pin 3. The three pins are in turn
engaged in three equidistant holes 5 formed on a first
ring nut 4, called fixed ring nut, orthogonal to the
longitudinal axis of the tubular body 1 and in
circumferential slots 6 made along a second ring nut 7,
called moveable ring nut, coaxially arranged on the fixed
ring nut 4. The threaded ends of the pins 3 projecting
from the slots 6 of the moveable ring nut 7 are finally
engaged in respective threaded knobs 8, abutting against
moveable ring nut 7 opposedly with respect to the fixed
ring nut 4, thereby obtaining the mutual fixing of the
various components.

The three sectors la of the tubular body 1 form a
channel of inner diameter less than or equal to the outer
diameter of the cannula of the commercial trocar to be
used, while the outer surface of the sectors la has a saw
tooth thread, as in the anchorage cannulae of known type,

capable of grasping the walls of the body cavity access



10

15

20

25

30

WO 2006/117819 PCT/IT2006/000283

hole.

The three curved arms 2 are housed within the fixed
ring nut 4, coplanar thereto, and may be simultaneously
rotated around the respective pins 3, to transmit an
angular movement to the moveable ring nut 7. Following the
rotation of the arms 2, the cylindrical sectors Ila
extending therefrom progressively divaricate from each
other, passing from the closed configuration illustrated
in figure 1 to the open configuration of figure 2.

Three angularly equidistant closure pins 9 and three
thrust pins 10 extend orthogonally from the face of the
moveable ring nut 7 turned towards the fixed ring nut 4.
When the tubular body 1 is in its closed position, as
shown in figure 1, the closure pins 9 abut on the convex
side of the respective curved arms 2 and maintain the
three cylindrical sectors 1la adjacent to each other,
tightening them on the cannula of the trocar so as to
permit the axial locking of the trocar. In particular, as
shown in figure 4, the arms 2 have seats 2a, within which
the closure pins 9 are engaged. On the other hand, when
the moveable ring nut 7 is rotated in the direction of the
arrow F of figure 3, the thrust pins 10 come into contact
with the concave profile of the arms 2 of the sectors la
and, sliding along them away from the hinge pins 3, ensure
that the arms progressively extend. The opening of the
sectors la first occurs quickly and then slows approaching
the end stop; in this way it is possible to exert a force
as constant as possible throughout the opening step, since
the resistance of the tissues increases as the
divarication of the sectors la increases. At the stop
end, the tubular body 1 remains stably open when the

thrust pins reach the dead point. If it is necessary to
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stop the opening in an intermediate position, it is
sufficient to tighten at least one of the three threaded
knobs 8.

To ensure an adequate sealing of the gas on the
patient side, a membrane 11 is foreseen as shown in figure
4 and figure 7, while on the surgeon’s side the seal is
ensured by a valve system such as that shown in figures 5
and 7. The membrane 11 has a variable thickness, and in
particular in correspondence with its minimum and maximum
diameter terminates with respective toroidal rings 1lla and
11b. The maximum diameter ring 11b is inserted in a
perimetrical groove 4a of the ring nut 4, as is visible in
figure 6, while the minimum diameter ring 1lla is tight at
the base of the sectors la. No groove for housing the ring
11a is foreseen on said sectors, since the correct
position is maintained both because it is a rest position
and because the membrane is forced by the abdomen of the
patient against the ring nut 4.

The radially expandable anchorage guide for trocars
according to the present invention is wused in the
following manner. At the beginning of the operation,
during the insertion step of the trocar in the abdomen
(for example), the anchorage guide according to the
present invention is used as if it was a normal anchorage
tube of the trocar to the abdominal wall. As shown in
figure 8, the three sectors 1la are closed around the
cannula 12 of the trocar and are tightened to it by
rotating the moveable ring nut 7 with respect to the fixed
ring nut 4, and tightening at least one of the locking
knobs 8. In the particular case wherein the trocar
inserted is calibrated on the inner size of the closed

tubular body 1, tightening the locking knob 8 can be
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avoided since the system is irreversible when in
completely closed position. A wvalve 13, of the type
illustrated in figure 5 and 6, is closed around the trocar
tube to ensure a perfect gas seal. In the case in which
the valve is that illustrated in said figures, it is not
necessary to tighten the tubular body 1 on the cannula 12
of the trocar, since the same valve can ensure the axial
anchorage of the trocar. 1Indeed, when the membrane
tightens around the cannula of the trocar, it generates a
consistent radial force which, due to the high coefficient
of friction between the same membrane and the cannula of
the trocar, ensures a strong axial seal.

If during the operation it becomes necessary to insert
a trocar of greater size, it will suffice to open the
valve 13 of figure 8, open the tubular body 1 by unlocking
the cannula 12 of the trocar, extract the trocar to be
substituted, insert the new trocar and tighten the tubular
body 1 and the seal valve 13 on it.

If during the operation it becomes necessary to remove
an internal mass, the tubular body 1 may be divaricated to
its maximum expansion so that, once the trocar and the
seal valve is removed, an access channel is generated at
the abdomen of sufficient dimensions for the passage of
the mags to be removed.

To protect the walls of the access hole from possible
contaminations (for example during the extraction of a
tumoral mass in the absence of other types of protection),
it is possible to insert within the divaricated sectors la
a tube 14 (see figure 9) after having overturned the
elastic membrane 1l4a inside the tube itself. In
particular, the tube 14 is composed of a rigid cylinder of

thin thickness buried within an elastic membrane
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terminating at both ends with two large diameter discs
with reinforced edges, one of which is the membrane l14a.
For its insertion inside the divaricated tubular body 1,
the inner disc or membrane 1l4a is folded inside the tube
14 and subsequently made to expand inside the abdomen. The
membrane l4a protects from contaminations the inner wall
of the abdomen near the access hole. The axial position
of the tube 14 is ensured by the tightening of the three
sectors 1a on it. The tube 14 has an outer elastic disc 15
at the other end which may be folded on the moveable ring
nut 7 of the anchorage guide so as to protect it from
contamination. Figure 9 has the expandable anchorage
guide according to the invention in a configuration
suitable for the extraction of an internal mass. To
extract the tube 14, it suffices to further divaricate the
sectors la and pull the tube 14 through the outer disc 15.

The valve 13 illustrated in figures 5 and 6 is based
on the principal of operation of a commercial device named
“LAP-DISC”, described in the U.S. patents No. £110154 and
6589167 and used for making an abdomen access for the
surgeon's hand in hand-assisted laparoscopic surgery
operations, even if it wuses a different method for
maintaining the set position.

With particular reference to figures 5 and 6, the
valve 13 comprises a fixed support 16 which can be
connected by bayonet coupling to the outer face of the
moveable ring nut 7. On the latter, in fact, radial
expansions 17 are foreseen defining circumferential
grooves 18 with the outer face of the moveable ring nut 7,
within which radial tongues 19 are friction engaged,
extending from the outer wall of the fixed support 16. The

seal between the fixed support 16 and the moveable ring
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nut 7 is ensured by a seal ring 20 arranged therebetween.
The wvalve 13 moreover comprises a control ring nut 21
rotatably engaged within the fixed support 16 and
maintained in the desired angular position by means of

flexible arms 22 axially extending from the fixed support

'16. The arms 22 have inner radial projections 23 which are

engaged in axial grooves 24 formed on the outer surface of
the control ring nut 21.

The obturator of the wvalve 13 comprises an elastic
membrane 25 having in rest position a toroidal shape with
"omega” cross section, which 1s maintained tight on the
inner walls of the control ring nut 21 and the fixed
support 16, respectively, by means of expansion rings 26
and 27 of rectangular section, cut sideways to permit the
flattening of the membrane against the walls of the
control ring nut 21 and the fixed support 16 without gap.

Rotating the control ring nut 21 with respect to the
support 16, the flexible arms 22 bend, making the
projections 23 move from one groove 24 to the other, so
that the elastic membrane 25, due to the torsion to which
it is subjected, closes radially like a diaphragm. With an
appropriate rotation angle of the control ring nut 21, it
is possible to completely occlude the opening of the valve
13, or partially occlude it in case the cannula of a
trocar must pass through said opening, tightening the
membrane 25 around it and ensuring the gas seal and a
consistent axial tightening.

The expandable anchorage guide according to the
invention, in addition to having the diaphragm wvalve
described above, may naturally be employed even in
association with wvalves for trocars of another type, such

ag that illustrated in figure 7.
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The valve herein illustrated is of double seal type:
i.e. it has a first elastic obturator 26 with flute mouth
geometry which in rest is maintained in closed position by
the pressure established in the body cavity. If an
instrument is inserted, the flute mouth 26 obturator opens
in correspondence with the longitudinal cuts, losing
however the gas seal. A second obturator 27 is therefore
foreseen, upstream of the first and formed by an elastic
membrane with calibrated hole to make a seal on a
particular instrument diameter. Normally, having to
insert an instrument with different diameter, the second
obturator block 27 fixed with bayonet coupling to the
first obturator must be substituted. The double obturator
scheme as illustrated allows instruments to be extracted
and inserted without losing the seal, while, when the
instrument 1is inserted, the second obturator ensures the
seal by forcing radially against the instrument. The valve
system described and illustrated in figure 7 is among the
most commercially widespread, but there exist many others
predominantly intended to house instruments with different
diameters, without the need to interchange the second
obturator. The instrument according to the invention may
house, by means of an appropriate adaptor, any commercial
sealing system.

Naturally, the tubular body 1 of the expandable
anchorage guide according to the invention can be made in
a different number of cylindrical sectors la with respect
to that described and illustrated. In this manner, it is
possible to better approximate the circular shape of the
realized opening, through the cost of the instrument
increases.

Variations and/or modifications can be made to the
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anchorage guide for trocars according to the present
invention without departing from the protective scope of

the invention as set forth in the following claims.



10

15

20

25

30

WO 2006/117819 PCT/IT2006/000283

- 12 -
CLAIMS

1. Anchorage guide for trocar for use in laparoscopic
surgery comprising a tubular body (1) with means for its
anchorage to an access hole for entering a body cavity,
characterized in that said tubular body is formed by a
plurality of substantially circular sectors (la) , radially
moveable from and towards a longitudinal axis of said body
between a first position, wherein they flank each other
according to a substantially circular first arrangement of
diameter equal to that of said tubular body, and a second
position, wherein they are equidistant from each other
according to a substantially circular second arrangement
of greater diameter than that of said first circular
arrangement, said plurality of sectors being rotatably
connected to a support element (4) and manual operation
means (7), moveably connected to said suppert element,
being further provided for moving said sectors from said
first to said second position and vice versa.

2. Anchorage guide according to claim 1, wherein each of
said substantially circular sectors (la) comprises an arm
(2) extending therefrom in a substantially tangential
manner and hinged to said support element (4) with its
free end, said operation means operating on said arms.

3. Anchorage guide according to claims 1 or 2, wherein
said support element (4) is an annular body and said
manual operation means comprise a moveable ring nut (7)
coaxially rotating on said annular body and thrust pins
(10) extending orthogonally from said moveable ring nut
(7) and arranged in a manner to interfere with said arms
(2) during the movement of said ring nut (7), the sliding
of said thrust pins (10) along said arms (2) causing their

angular displacement.
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4. Anchorage guide according to any one of the previous
claims, wherein said arms (2) have a curved profile.
5. Anchorage guide according to any one of the previous
claims, wherein said manual Operation means also comprise
closure pins (9) extending from said moveable ring nut (7)
and also adapted to interfere with said arms (2) from the
opposite part of said thrust pins (10).
6. Anchorage guide according to any one of the brevious
claims, wherein said arms (2) are housed coplanarly within
said annular body (4).
7. Anchorage guide according to any one of the previous
claims, wherein said arms (2) are hinged to said support
element (4) by means of respective pins (3) passing
through it and engaged in respective circumferential slots
(6) formed along said moveable ring nut (7), reversible
tightening means (8) of said pins abutting against said
moveable metal ring.
8. Anchorage guide according to any one of the previous
claims, wherein said anchorage means comprise a saw tooth
thread formed along the outer surface of said tubular body
(1).
9. Anchorage guide according to any one of the previous
claims, wherein a tube (14) can be attached within said
tubular body (1) in open condition, said tube having two
elastic disc-shaped membranes (14a, 14b) extending from
its ends and foldable within it.
10. Anchorage guide according to any one of the previous
claims, wherein said moveable ring nut (7) comprises
attachment means (17, 18) for a valve body (13).
11. Anchorage guide according to claim 10, wherein said
valve body comprises a fixed support (16) which can be

reversibly connected to said moveable ring nut (7) and a
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control ring nut (21) pivotally engaged in said fixed
support (16) and maintained in a desired angular position
by means of flexible arms (22) extending axially from the
fixed support (16), said arms having inner radial
projections (23) adapted to be engaged in axial grooves
(24) formed on the edge of said control ring nut (21).

12. Valve (13) for the anchorage guide of a trocar
according to any one of the claims from 1 to 9, comprisging
a fixed support (16) reversibly connectable to said manual
operation means (7), a control ring nut (21) rotatably
engaged within  the fixed support (16) and an elastic
membrane obturator (25) having at rest a toroidal shape
with "omega" cross section, tightened to the inner walls
of the control ring nut and the fixed support, whereby,
upon rotating the control ring nut with respect to the
support, said elastic membrane is subjected to torsion,
causing it to close radially 1like a diaphragm,
characterized in that gaid control ring nut (21) is
maintained in a desired angular position by means of
flexible arms (22) extending axially from the fixed
support (16), said arms having inner radial projections
(23) adapted to be engaged in axial grooves (24) made on

the edge of said control ring nut (21).



PCT/IT2006/000283

WO 2006/117819

1/5

17

Na

S

NG

&

(J




WO 2006/117819 PCT/IT2006/000283




WO 2006/117819 PCT/IT2006/000283

3/5

7 20 11b
13 1s r/llfi% y .
) —_— S &JL.\L.‘I‘&» -
X/

A
. ‘E}\‘\‘ | /)
2
25 -\ /\>>/\\!\\¥{{\“\" ////‘//////////// N
e
20 “v'/[‘///' Y omes

19 4

18



PCT/1T2006/000283

WO 2006/117819







INTERNATIONAL SEARCH REPORT

International application No

PCT/1T2006/000283

A. CLASSIFICATION OF SUBJECT MATTER
INV. A61B17/34 A61B17/02 A61B1/32

According to International Patent Classification (IPC) orto both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO~Internal

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X GB 330 629 A (EDWARD BARON)

16 June 1930 (1930-06-16)

page 2, line 34 - page 4, line 24
figures 1-3

X US 3 789 852 A (KIM S,US ET AL)

5 February 1974 (1974~02-05)

column 3, line 13 - column 5, Tline 6
figures 1-11

A US 5 871 474 A (HERMANN ET AL)

16 February 1999 (1999-02-16)

the whole document

A US 2004/215063 Al (BONADIO FRANK [IE] ET
AL) 28 October 2004 (2004-10-28)
page b, Tine 8 - page 9, line 19
fiqures 1,2

-/—

1-7,10,
11

1,2,8,12

10-12

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents :

*A* document defining the general state of the art which is not
considered to be of particular relevance

*E" earlier document but published on or after the international e
filing date

invention

which is cited to establish the publication date of another ye
citation or other special reason (as specified)

*T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
*L* document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the

European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk
Tel. (+31~70) 340-2040, Tx. 31 651 epo nl,

*Q" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu—
other means ments, such combination being obvious to a person skilled
*P* document published prior to the international filing date but in the art.
later than the priority date claimed *&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the intemational search report
21 July 2006 31/07/2006
Name and mailing address of the 1SA/ Authorized officer

Fax: (+31-70) 340-3016 Compos, F

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/IT2006/000283

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

WO 99/52577 A (APPLIED MEDICAL RESOURCES
CORPORATION) 21 October 1999 (1999-10-21)
page 3, paragraph 58 - paragraph 61
figures 11-14

12

Form PCT/ISA/210 {continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/1T2006/000283
Patent document Publication Patent family Publication
cited in search report date member(s) date
GB 330629 A 16-06-1930  NONE
US 3789852 A 05-02-1974  NONE
US 5871474 A 16-02-1999 US 5634911 A 03-06-1997
us 5997515 A 07-12-1999
US 2004215063 Al 28-10-2004  NONE
WO 9952577 A 21-10-1999 CA 2294054 Al 21-10~-1999
DE 69909931 D1 04-09-2003
DE 69909931 T2 22-04-2004
EP 0994740 Al 26-04-2000
JP 2002507144 T 05-03-2002

Form PCTASA/210 (patent family annex) {(April 2005)




patsnap

EREW(OF) ATEEHNRATY BHES @R

DF(RE)F EP1874199A1 DF(E)A 2008-01-09

HiES EP2006728540 FigH 2006-04-26

FIRIRB(EFRR)ACGE) KRA

RE(EFR)AGE) RIRMS.R.L.

HARBE(ERR)AGE) RRASRL.

[#R]REAA FERRARI DANILO

RBEA FERRARI, DANILO

IPCHES A61B17/34 A61B17/02 A61B1/32

CPCHZES A61B17/0206 A61B17/3439 A61B17/3462 A61B17/3498 A61B2017/3464 A61B2017/3482 A61B2017
/3484 A61B2017/349

LN 102005901307207 2005-04-29 IT

H A A FF 328k EP1874199B1

ShEReEE Espacenet

BEOF)

—MATEEHNHEES O , SFEREE (1) , IREREAEHS
MNERERFENBEEXE (1a) BR , FRRE A& MATRER E 489
YEHEE@BH BEFMRE — B2 BREFIREREFEN EH
487y, HpfiE —VERBEE-—EXRAFRKE , HERSFTRE
REFHER , MBE_NVE , AP E(IBRFEEEATE-—HENE &
RERFWAEREEER™E, S NEXUREEERITETH
(4) , HEREFHRERE (7) , TBIMEEIPTRBETH |,
ATREEMNE—NEBHIE_ME , R2TR.


https://share-analytics.zhihuiya.com/view/863d67a2-c5b5-4ace-80b2-a50bf0dc26f6
https://worldwide.espacenet.com/patent/search/family/036668220/publication/EP1874199A1?q=EP1874199A1

