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(57) Abréegée/Abstract:

The inventive endoscopy system comprises a cannula (1) for arranging an endoscope (3) and forming, between said cannula and
endoscope, an irrigation (5) or aspiration (9) channel, respectively for transporting an irrigation or aspiration fluid, respectively, a
connection ring (11) mounted around the cannula (1) and provided with a connection channel (13, 15) connectable to the irrigation
(5) or aspiration (9) channel, respectively and a connector (17) which iIs mounted on the connection ring (11) and comprises a
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(57) Abrege(suite)/Abstract(continued):
transport channel (19, 21) with the connection channel (13, 15) and a first pressure sensor (18a) for detecting pressure In said

transport channel (19, 21). According to said invention, the connection ring (11) Is provided with a bypass circuit (27) connectable
to the irrigation (5) or aspiration (9) channel, respectively and the connector (17) comprising a dead channel (29) connectable to

the bypass circuit (27) and a second pressure sensor (18b) for detecting pressure In said dead channel (29).
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(57) Abstract: The inventive

endoscopy system comprises a cannula
/? (1) for arranging an endoscope (3)
and forming, between said cannula
and endoscope, an irrigation (5) or
aspiration (9) channel, respectively for
transporting an 1irrigation or aspiration
fluid, respectively, a connection ring
(11) mounted around the cannula
(1) and provided with a connection
channel (13, 15) connectable to the
irrigation (5) or aspiration (9) channel,
respectively and a connector (17) which
is mounted on the connection ring (11)
and comprises a transport channel (19,
21) with the connection channel (13,
15) and a first pressure sensor (18a)
for detecting pressure in said transport

channel (19, 21). According to said invention, the connection ring (11) is provided with a bypass circuit (27) connectable to the
irrigation (5) or aspiration (9) channel, respectively and the connector (17) comprising a dead channel (29) connectable to the
bypass circuit (27) and a second pressure sensor (18b) for detecting pressure in said dead channel (29).

(57) Abrégé : Systeme d'endoscopie comprenant une canule (1) pour loger un endoscope (3) et pour former, entre la canule et

& l'endoscope, un canal d'irrigation (5), respectivement d'aspiration (9), destiné au transport d'un fluide d'irrigation, respectivement
R d'aspiration, une bague de raccordement (11) montée autour de la canule (1) et pourvue d'une voie de raccordement (13,15) au
& canal d'irrigation (5), respectivement d'aspiration (9), et un connecteur (17) monte sur la bague de raccordement (11) et comprenant
& une voie de communication (19,21) avec la voie de raccordement (13,15) et un premier détecteur de pression (18a) pour détecter

N une pression dans la voie de communication (19,21). Selon l'invention, la bague de raccordement (11) est pourvue d'une voie de
dérivation (27) communiquant avec le canal d'irrigation (5), respectivement d'aspiration (9), et en ce que le connecteur (17) comprend
une voie borgne (29) communiquant avec la voie de dérivation (27) et un deuxieme détecteur de pression (18b) pour détecter une

pression dans cette voie borgne (29).



CA 02558066 2006-08-31

WO 2005/084523 Al

CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG,
KP, KR, KZ, L.C, LK, LR, LS, LT, LU, LV, MA, MD, MG,
MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG, PH,
PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SM, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
/. W.

(84) Etats désignés (sauf indication contraire, pour tout titre

de protection régionale disponible) : ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
/W), eurasien (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

européen (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO,
SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, ML, MR, NE, SN, TD, TG).

Publiée :
— avec rapport de recherche internationale

En ce qui concerne les codes a deux lettres et autres abrévia-
tions, se référer aux "Notes explicatives relatives aux codes et
abréviations" figurant au début de chaque numéro ordinaire de

la Gazette du PCT.



10

15

20

2

30

39

CA 02558066 2006-08-31

1

ENDOSCOPY SYSTEM AND A PRESSURE TRANSMITTING CONNECTOR
FOR SAID SYSTEM

Technical field

[0001] The 1invention relates to an endoscopy system

comprising more particularly a cannula for housing an

endoscope and for forming, between the cannula and the

endoscope, an irrigation channel or an outflow channel,

and 1ncluding a coupling ring mounted around the

cannula and provided with a coupling path for

communicating with the 1rrigation or outflow channel.

Prior art

[0002] Such an endoscopy system 1s described for
example by the documents US 5 037 386 and US 6 086 542.
It 1s used 1n jolnt arthroscopy, and more particularly

in knee arthroscopy. The endoscope 1s connected to a

video screen for displaying the joint. The 1rrigation

or outflow channel makes 1t possible to create a

cilrculation of physiological saline for keeping the

P

medium 1n front of the endoscope optically clear and

i

‘or bathing the joint. The circulation 1s provided by a
pump connected to a reservolr and outputting 1into a
tubing connected to the 1rrigation channel or to the

outflow channel via the coupling ring.

—

10003] The pressure of the physioclogical saline in the

jolnt 1s monitored by a membrane pressure sensor placed
1n the tubing of the irrigation channel or the outflow

channel, or on a tubing connected via the coupling ring

to a channel formed 1in the cannula and dedicated to

pressure sensing, as 1n the case of the endoscopy
systems described by the abovementioned documents.

These arrangements have the drawback of resulting in

the pressure being erroneously determined under certain

operating conditions, for example should by accident

there be a sharp bend between the pressure sensor and

REPLACEMENT SHEET (RULE 26)
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the coupling ring.

[0004] Document US 5 643 203 discloses an endoscopy

system of the type mentioned above, 1n which a
connector 1s mounted on the coupling ring and includes
a communication path for communicating with the
1rrigation channel and a pressure sensor for sensing
the pressure 1n the communication path. The pressure of
the physiological saline 1n the joint 1s extrapolated

from a formula, on the basis of the pressure sensed in

the communication path.

(0005 The extrapolation of the pressure in the joint
from the pressure sensed 1n the communication path of
the connector makes 1t possible to dispense with a
dedicated pressure-sensing channel 1in the cannula.
Thus, 1t 1s possible for the diameter of the cannula to
be decreased, for the purpose of reducing the trauma

when 1t 1s being introduced into the joint. Compared to

a tubing, the connector thus eliminates the risk of a
variation 1in cross section of the communication path

and allows reliable sensing of the pressure 1in this

communication path.

[0006] However, the sensed pressure remains subject to
an artificially high pressure drop in the coupling path
for coupling the communication path of the connector to
the 1rrigation channel of the cannula. This may be due
to a foreign body present 1in the coupling path of the
coupling ring and partially obstructing the flow of

physiological saline in the irrigation channel.

(0007] One of the objects of the invention 1is to
eliminate this drawback so as to confer a high degree

of satety on the endoscopy system.

Disclosure of the invention
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According to the present invention, there 1s provided
an endoscopy system comprising:

a cannula housing an endoscope,

an irrigation channel and an outflow channel formed
respectively between the cannula and the endoscope, said
irrigation channel and outflow channels being intended for
transporting an irrigation fluid and outflow fluid,
respectively,

a coupling ring mounted around the cannula and provided
with an irrigation coupling path in fluid communication with
the irrigation channel and an outflow coupling path 1n fluid
communication with the outtflow channel, respectively,

a connector mounted on the coupling ring and comprising
an 1irrigation communication path in fluid communication with
the irrigation coupling path and an outflow communication path
in fluid communication with the outflow coupling path,
respectively,

wherein the connector comprises a first pressure sensor
facing the irrigation communication path and the outflow
communication path, respectively, for sensing a pressure 1n
the irrigation and outflow communication paths, respectively,
and

wherein the coupling ring comprises a branch-off path 1in

fluid communication with the irrigation channel and with the
outflow channel, respectively,

wherein the connector comprises a blind path 1n fluid
communication with the branch-off path, and

wherein the connector comprises a gsecond pressure sensor
facing the blind path for sensing the pressure in this blind
path.
[0008] Preferably, for this purpose, the subject of the
invention 1s an endoscopy system cocmprising a cannula for
housing an endoscope and for forming, between the cannula and

the endoscope, an irrigation channel and outflow channel



10

15

20

25

30

CA 02558066 2011-11-28

3a

respectively, intended for transporting an irrigation fluid
and outflow fluid respectively, a coupling ring mounted around
the cannula and provided with a coupling path for coupling to
the lrrigation channel, and to the outflow channel
respectively, and a connector mounted on the coupling ring and
comprising a communication path for communicating with the
coupling path and a first pressure sensor for sensing the
pressure in the communication path, characterized in that the
coupling ring 1is provided with a branch-off path that
communicates with the irrigation channel, and with the outflow
channel respectively, and in that the connector 1includes a
blind path communicating with the branch-off path and a second

pressure sensor for sensing the pressure in this blind path.

(0009] The branch-off path of the coupling ring communicates
with the blind path of the connector in order for the pressure
of the fresh physiological saline flowing in the 1irrigation
channel to be sensed a second time. The same applies when the
soiled physiological saline flowing in the outflow channel 1s
considered. Hence, it follows that the endoscopy system
according to the invention has two safety levels for checking

the pressure of the physiological saline in the joint.

[0010] Preferably, the branch-off path 1s placed downstream
of the coupling path for coupling to the irrigation channel
relative to the transport of the irrigating fluid and upstream

of the coupling path for coupling to the outflow channel,

respectively, relative to the transport of the outflow fluiqg,
and 1n that an irrigation tap 1s provided for closing or

opening the

—m — —

//
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coupling path to the irrigation channel, upstream of
the branch-off path, and an outflow tap 1s provided for
closing or opening the coupling path to the outflow

F
—

channel, respectively, downstream of the branch-of:

0

i

path. Advantageously, this arrangement makes 1t

possible for the pressure 1n the Jjoint to be always

pr—

checked, even when the flow of the fresh physioclogical

saline 1in the 1rrigation channel 1s 1interrupted by

closing the 1irrigation tap. The same applies when the

solled physiological saline flowing 1n the outflow

channel 1s considered.

[0011] The 1nvention extends to a connector intended

for an endoscopy system comprising a communication path

and a pressure sensor for sensing the pressure in this

communication path, characterized 1n that 1t includes a

blind path and a second pressure sensor for sensing the

pressure 1n the blind path.

[0012] Advantageously, the connector 1ncludes a second
communication path. Preferably, the branch-off path 1is
placed between the two communication paths. This

arrangement makes 1t possible to connect the coupling

ring to the communication path for irrigation, to the

blind path and to the communication path for the

outflow 1n a single operation, while still allowing

pressure sensing 1n the blind path and one or other of

the communication paths.

Brief description of the drawings

[0013] Other advantages of the invention will become

P
—

apparent on the reading the description of one

embodiment 1llustrated below by the drawings.

10014 ]
Figure 1 shows an endoscopy system in front view.
Figure 2 shows the endoscopy system of figure 1

1n top view.

REPLACEMENT SHEET (RULE 26)
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Figure 3 shows the endoscopy system of figure 1

1in longitudinal section.

Figure 4 shows the endoscopy system of figure 1
1n Ccross section.

Figure 5 shows, in Cross section, a first
connector 1ntended for an endoscopy
system according to the invention.

Figure © shows, in cross section, a second
connector 1ntended for an endoscopy

system according to the invention.

Embodiments of the invention

10015] An endoscopy system comprises (figures 1 to 4)

a cannula 1 for housing an endoscope 3 and for forming,

pbetween the cannula 1 and the endoscope 3, an

1rrigation channel 5. In the embodiment chosen to

11llustrate the 1nvention, the i1rrigation channel 5 1is

formed between the endoscope 3 and a tube 7 internal to

the cannula 1, and an outflow channel 9 1is formed
between the 1nternal tube 7 and the cannula 1. However,
the invention also applies to a cannula having only the

1rrigation channel or only the outflow channel.

[001le] A coupling ring 11 1s mounted around the

cannula 1 1n order to communicate with the irrigation

channel 5 and the outflow channel 9. A first coupling
path 13 communicates with the irrigation channel 5. A

second coupling path 15 communicates with the outflow

channel 9.

[0017] A connector 17 1s mounted on the coupling ring

11. It comprises a first communication path 19, for

communicating with the first coupling path 13 for

coupling to the irrigation channel 5 and a first sensor

18a, and comprises a second communication path 21 for

communicating with the second coupling path 15 for

coupling to the outflow channel 9. The two

ﬁ

communication paths 19 and 21 of the connector 17 are

REPLACEMENT SHEET (RULE 26)
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placed facing the first pressure sensor 18a for sensing

the pressure 1n one or other (19 or 21) of these two

communication paths.

[0018] Tubings (not shown) are connected to the
communication paths 19 and 21 of the connector 17 and
are connected to a pump 1n order to create a flow of
fresh physiological saline 1n the 1rrigation channel 5
and of soilled physiological saline 1n the outflow
channel 9. The coupling ring 11 1includes, 1n a manner
known per se, taps 23 and 25 for opening or closing the

coupling paths 13 and 15 according to the desired flow

1n the 1rrigation channel 5 or in the outflow channel 9.

(0019} The connector 17 1s mounted on the coupling
ring 11 in order to allow the 1rrigation channel 5 and
the outflow <channel S to communicate with the two
communication paths 13 and 15 of the connector without
the 1ntermediary of a tubing. With this arrangement,
the pressure sensed 111 one Oor  oOther of the
communication paths of the connector 1s not subject to
an error due to an accidental wvariation 1n the cross
section of the tubings that would otherwise be

connected to the coupling paths of the coupling ring.

10020] According to the 1invention, the coupling ring
11 i1ncludes a branch-off path 27 for communicating with
the coupling path 13 for coupling to the irrigation
channel 5, whereas the connector 17 includes a blind
path 29 for communicating with the branch-off path 27

and the second pressure sensor 18b for sensing the

pressure 1n this blind path. As indicated above, the
branch-off path 27 of the coupling ring communicates
with the blind path 29 of the connector in order to
allow the pressure of the fresh physioclogical saline
flowing 1n the 1rrigation channel to be detected a

second time.
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(0021] Preferably, the branch-off path 27 1s placed,

relative to the transport of the 1rrigated fluid,

downstream of the coupling path 13 for coupling to the
lrrigation channel 5, and the 1rrigation tap 23 1s

designed to <close or open this coupling path 13

upstream of the branch-off path 27. Likewise, the

P
p—

branch-o:

f path 27 1s placed, relative to the transport

of the outflow fluid, upstream of the coupling path 15

for coupling to the outflow channel 9, and the outflow

tap 25 1s designed to close or open this coupling path

15 downstream of the branch-off path Z27. This

arrangement makes 1t possible advantageously to detect

FF
p——

the pressure 1n one channel - the branch-off path -

P

undisturbed at the opening or c¢losing, even 1f

partial, of the tap 23 of the coupling path 13 for
coupling to the 1rrigation channel 5, or of the tap 25

of the coupling path 15 for coupling to the outflow

channel 9. In addition, the pressure 1in the Jjolint may

pbe extrapolated by means of the branch-off path, even

when the flow of physiological saline 1s interrupted in
the lrrigation channel, or  the outflow channel

respectively, by closing the 1rrigation tap 23, or the

outflow tap 25, respectively.

[0022] The second pressure sensing via the blind path

p—

allows the integrity of the endoscopy system according

to the 1nvention to be better checked compared with the

pressures sensed Dby the two detectors with expected

values. Thus, 1t 1is possible to diagnose a fault in the

lrrigation tap 23, by an abnormal pressure drop between

the pressure sensed by the first detector 18a in the

P

communication path 19 for communicating with the

irrigation channel 5 and the pressure sensed by the

second detector 18b 1in the blind path. The same applies

for a fault 1n the outflow tap 25. These checks will

advantageously be carried out by the surgeon at the

F

start of using the endoscopy system.

REPLACEMENT SHEET (RULE 26)
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Industrial application

[0023] The connector of the endoscopy system according

to the invention 1s preferably a rigid part made of an
injection molded plastic and 1ncorporates two membrane

pressure sensors 18a and 18b. As may be seen 1n

figures 5 and 6, the first sensor 18a and the second

sensor 18b each comprise a chamber 35a, 35b and a

membrane 37a, 37b designed to be deformed and to cause
the air pressure 1n the chamber 35a, 35b to wvary. In
more detail, the communication path 19, 21, the duct
41a, 41b and the fluid compartment 39a, 39b are formed
in one and the same rigid part 43 to which the membrane
37a, 37b and the transmission chamber are connected 1n

P

order to c¢close off the transmission chamber on the

fluid compartment 3%a, 39b via the membrane 37a, 37b.

The rigid part 43 1s provided with means 31 for

fastening 1t to the coupling ring 11. Preferably, the

rigid part 43 1s provided with a polarizing feature,

for polarizing the connection on the coupling ring 11.
These arrangements allow a surgeon to connect the

connector to the coupling ring 1n an easy and reliable

mariner.

[0024] The physiological saline flowing in the

communication path 19 for communicating with the
irrigation channel 5 (figure 5) or in the communication

path 21 for communicating with the outflow channel 9

(figure ©0) enters the fluid compartment 39a of the

first pressure sensor 18a, which 1is open to the

communication path 13, 15 wvia the duct 4la and closed

by the membrane 37a. This membrane 37a deforms

according to the pressure of the physiological saline

1n the communication path 19 or 21.

[0025] Likewise, the physiological saline flowing in

the 1rrigation channel 5 and the outflow channel 9,

respectively, enters, via the branch-off path 27 and

the blind path 29, into the fluid compartment 39 of

REPLACEMENT SHEET (RULE 26)
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the second detector 18b, which is open to the blind
path 29 wvia the duct 41b and closed by the membrane

3/b. The latter deforms according to the pressure of

the physiological saline in the blind path 29.

[(0026] Capillaries (not  shown) are connected to

connectlon points 47 on the transmission chambers 35a,
35b 1n order to transmit the wvariations 1in the air
pressure 1nside the chambers 35a, 35b to sensors (not

F

shown) and for determining the ©pressure of the

physiological saline in the communication path 19, 21
and 1n the blind path 29.

10027] The endoscopy system according to the invention

P

1s particularly wuseful in the arthroscopy of joints,

such as the knee or the shoulder. As indicated above,
the 1nvention applies to a cannula that does not have a
channel dedicated to sensing the pressure in the joint,
sO as advantageously to decrease the outside diameter

F

of the cannula, in order to make it less traumatic when

being 1nserted by the surgeon. However, the invention
also applies to an endoscopy system in which the
cannula does 1nclude a channel dedicated to measuring
the pressure. The coupling ring is therefore modified

p—

so that the branch-off path communicates with the

pressure dedicated channel and the connector is mounted

on the coupling ring in order to bring the blind path

into communication with the branch-off path.

REPLACEMENT SHEET (RULE 26)
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_10_
WHAT IS CLAIMED IS:
1. An endoscopy system comprising:

a cannula housing an endoscope,

an 1irrigation channel and an outflow channel formed
respectively between the cannula and the endoscope, said
irrigation channel and outflow channels being intended for
transporting an 1rrigation fluid and outflow fluid,
respectively,

a coupling ring mounted around the cannula and provided
with an i1rrigation coupling path in fluid communication with
the 1rrigation channel and an outflow coupling path in fluid
communication with the outflow channel, respectively,

a connector mounted on the coupling ring and comprising
an 1lrrigation communication path in fluid communication with
the irrigation coupling path and an outflow communication path
in fluid communication with the outflow coupling path,
respectively,

whereilin the connector comprises a first pressure sensor
facing the irrigation communication path and the outflow

communication path, respectively, for sensing a pressure 1n

the 1rrigation and outflow communication paths, respectively,
and

wherein the coupling ring comprises a branch-off path in
fluid communication with the irrigation channel and with the
outflow channel, respectively,

wherein the connector comprises a blind path in fluid
communication with the branch-off path, and

-wherein the connector comprises a second pressure sensor
facing the blind path for sensing the pressure in this blind

path.

2 . The endoscopy system as claimed in claim 1, wherein:
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the branch-off path is coupled to the irrigation channel
downstream of the irrigation coupling path relative to the
transport of the irrigating fluid,

the branch-off path is coupled to the outflow channel
upstream of the outflow coupling path relative to the
transport of the outflow fluid, and

an irrigation tap is provided for closing or opening the
irrigation coupling path to the irrigation channel, upstream
of the branch-off path, and an outflow tap 1s provided for
closing or opening the outflow coupling path to the outflow

channel, downstream of the branch-off path.

3. The system as claimed 1in claim 1, wherein the pressure

Sensors are membrane sensors.

4 The system as claimed in claim 1, wherein:

the connector comprises a rigid body provided with the
irrigation and outflow communications paths and with the blind
path,

the first sensor comprises a first deformation chamber
and a first membrane and the second sensor comprises a second
deformation chamber and a second membrane, each of the first
and second membranes being designed to be deformed and to
cause pressure in the first and second chamber, respectively,
to vary,

the rigid body comprises a first transmission chamber 1in

fluid communication with the irrigation and outflow
communication paths and a second transmlission chamber in fluid
communication with the blind path,

the first transmission chamber 1is closed off by the first
membrane and the second transmission chamber 1s closed off by

the second membrane.
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5. The system as claimed in claim 4, wherein the irrigation
and outflow communication paths and the blind path are located

between the first and second sensors.

6 . The system as claimed in claim 4, wherein the i1rrigation
and outflow communication paths and the blind path are
arranged substantially along a same plane, and the first and

second sensors are arranged on opposite sides of the plane.

7 . The system as claimed in claim 4, wherein the connector

comprises a polarizing feature and the coupling ring comprises

a corresponding polarizing feature, so that a connection ot

the connector on the coupling ring 1s polarized.
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Fig. 1
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Fig. 3
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Fig. 4
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Fig. 5
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Fig. 6
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