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(57) Abrégée/Abstract:
The Inventive pressure transmitting connector, in particular for an endoscopy system comprises a fluid transporting channel (19,
21), a blind compartment (39a, 39b) which open (41a, 41b) towards the transport channels (19, 21) by a pipe (41a, 41b) and
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(57) Abrege(suite)/Abstract(continued):

closed by a membrane (37a, 37b) which Is deformable according to a pressure In said transport channels (19, 21) and means for
transmitting a representative gquantity of the pressure in the transport channel according to the membrane deformation. According
to said invention, the transport channel (19, 21), the pipe (41a, 41b) and the blind compartment (39a, 39b) are embodied In the
same rigid part (43) to which the membrane (37a, 37b) Is attached. In a preferred embodiment, the membrane (37a, 37b)
simultaneously closes the blind compartment (39a, 39b) and a pressure transmitting chamber (35a, 35b) attached to said rigid part

(43).
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(57) Abstract: The inventive pressure transmitting
connector, in particular for an endoscopy system
comprises a fluid transporting channel (19, 21),
a blind compartment (39a, 39b) which open (41a,
41b) towards the transport channels (19, 21) by a
pipe (41a, 41b) and closed by a membrane (37a,
37b) which is deformable according to a pressure
in said transport channels (19, 21) and means
for transmitting a representative quantity of the
pressure in the transport channel according to
the membrane deformation. According to said
invention, the transport channel (19, 21), the
pipe (41a, 41b) and the blind compartment (39a,
39b) are embodied in the same rigid part (43) to
which the membrane (37a, 37b) is attached. In a
preferred embodiment, the membrane (37a, 37b)
simultaneously closes the blind compartment (39a,

39b) and a pressure transmitting chamber (35a,
35b) attached to said rigid part (43).

(57) Abrégé : Connecteur a détection de pression destiné plus particuliérement a un systeme d'endoscopie, comprenant une voie de
communication a fluide (19, 21), un compartiment borgne (39a, 39b) ouvert (41a, 41b) sur la voie de communication (19, 21) par un
conduit (41a, 41b) et fermé par une membrane (37a, 37b) se déformant en fonction d'une pression dans la voie de communication
(19,21) et un moyen pour transmettre une grandeur représentative de la pression dans la voie de communication en fonction de
la déformation de la membrane. Selon l'invention, la voie de communication (19, 21), le conduit (41a, 41b) et le compartiment
borgne (39a, 39b) sont formés dans une méme piece rigide (43) sur laquelle la membrane (37a, 37b) est rapportée. De préférence,
la membrane (37a, 37b) ferme a la fois le compartiment borgne (39a, 39b) et une chambre a transmission de pression (35a, 35b)

rapportée sur la piece rigide (43).
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PRESSURE TRANSMITTING CONNECTOR FOR AN ENDOSCOPY SYSTEM

Technical field

[0001] The 1invention relates to a pressure-sensing
connector intended more particularly for an endoscopy
system, comprising a fluid communication path, a blind

compartment opening onto the communication path via a

_d

duct and closed off by a membrane that deforms

according to the pressure 1n the communication path,

and a means for transmitting the deformation of the

.

membrane in the form of a qguantity representative of

the pressure in the communication path.

Prior art

(0002] An endoscopy system comprlising more

particularly a cannula for housing an endoscope and for

forming, between the cannula and the endoscope, an

irrigation or outflow channel, 1s described for example
by documents US 5 037 386 and US 6 086 542. The system

also 1includes a coupling ring mounted around the

cannula and provided with a coupling path for

communicating with the 1rrigation or outflow channel.

It is used 1n joint arthroscopy and more particularly
in knee arthroscopy. The endoscope 1s connected to a

video screen 1in order to display the Joint. The

irrigation or outflow channel makes 1t possible to
create a circulation of physiological saline 1in order
to keep the medium 1n front of the endoscope optically
clear and to bathe the joint. The <circulation 1s
provided by a pump connected to a reservolr and
discharging 1into a tubling connected to the 1rrigation

or outflow channel via the coupling ring.

(0003] The pressure of the physiologilical saline 1in the
joint 1s controlled by a membrane pressure Sensor

placed 1n a tubing connected via the coupling ring to a

channel formed in the cannula and dedicated to pressure

REPLACEMENT SHEET (RULE 26)
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sensing.

(00041 This arrangement has the drawback of resulting
in the pressure being erroneously determined under
certain operating conditions, for example by accident
there 1s a sharp bend in the tubing between the

pressure sensor and the coupling ring.

[0005] Document US 5 044 203 discloses a membrane
pressure sensor to be connected to such a tubing. The
sensor comprises a rigid communication path provided
with an opening for communicating with a blind
compartment in the form of a flexible tube connected
around the communication path. Two oil-filled chambers

are placed around the blind compartment 1in such a way

that two membranes fixed to the transmission chambers
are brought into contact with two portions of the blind
compartment consisting of two other membranes. A fluid
circulating in the communication path enters the blind

compartment via the opening and deforms the membranes

of the blind compartment and of the two transmission

chambers. The o0il pressure, which depends on the

deformation of the membranes, 1s transmitted to sensors
mounted on each o0il pressure chamber 1n order to

determine the pressure 1n the communication path.

[0006] This arrangement has the drawback in which the

blind compartment in the form of a flexible tube may

itself be deformed on its walls and thus 1ntroduce a

gp—

source of error in the determination of the pressure

compared with what it would be if the deformation of

the membranes were to result only from the effect of

the pressure 1n the communication path.

[0007] 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 comprises

a communication path for communicating with the

REPLACEMENT SHEET (RULE 26)
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irrigation channel and a pressure sensor for sensing
the pressure 1n the communication path. The pressure of
the physiological saline 1in the 7Jjoint 1s extrapolated
using a law based on the pressure sensed 1n the

communlication path.

[0008] The extrapolation of the pressure i1n the joint

on the basis of the pressure sensed 1in the
communication path of the connector makes 1t possible
to dispense with one channel 1in the cannula dedicated

for pressure sensing. Thus 1t 1s possible to decrease

the diameter of the cannula, for the purpose of
reducing the trauma when 1t 1s being introduced 1into
the Jjoint. Compared to a tubing, the connector thus
eliminates the risk of a variation 1n cross section of
the communication path and allows reliable sensing of

the pressure in thils communication path.

[0009] The connector 1is a rigid part comprising a
fluid communication path and a duct perpendicular to
the communication path. A pressure sensor 1s attached
to the connector. It comprises a blind compartment
designed to be placed facing the duct so as to open
into the communication path. A membrane placed in the

blind compartment 1s connected to a piezoelectric

transducer 1n order to convert a deformation due to the
pressure 1in the communication path into an electrical

voltage.

(0010} This arrangement has the drawback whereby,

during assembly, 1t 1s necessary for the duct formed 1in

the connector and the blind compartment formed 1in the

plezoelectric transducer sensor to be positioned

precisely.

[0011] The object of the 1invention 1is to modify a
connector known from the prior art, 1llustrated above,

in order to simplify the assembly.

REPLACEMENT SHEET (RULE 26)
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Disclosure of the invention

According to the present 1nvention, there 1is provided a
pressure-sensing connector for an endoscopy system,
comprising:

two fluid communication paths,

two blind compartments, each of said blind compartments
opening onto one of the communication paths and being closed
off by a respective membrane that deforms according to a
pressure in the respective communication path, and

a means for transmitting quantities representative of the
pressure 1in each of said communication paths according to the
deformation of the respective membrane,

wherein each blind compartment opens onto its respective
communication path via a respective duct,

wherein the communication paths, the ducts and the blind
compartments are formed in the same rigid part to which the
membranes are attached, and

wherein said membranes move 1independently from one
another so that the pressure in each blind compartment can be

sensed 1ndependently.

[0012] Preferably, for this purpose, the subject of the
invention 1s a pressure-sensing connector intended more
particularly for an endoscopy system, comprising a fluid
communication path, a blind compartment that opens onto the
communication path via a duct and is closed off by a membrane
that deforms according to the pressure in the communication
path, and a means for transmitting a quantity representative
of the pressure in the communication path according to the

deformation of the membrane, characterized 1in that the

communication path, the duct and the blind compartment are
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formed 1n the same rigid part to which the membrane is
attached.

[0013] Mounting the membrane on the blind compartment, in
ordexr for the latter to be closed ¢ff, simplifies the assembly
of the connector according to the invention. In addition, the
rigid part, in which the communication path, the duct and the
blind compartment are formed, can be easily cleaned before
mounting the membrane. Finally, the fully assembled connector

1s easlly sterilized.

[0014] In a preferred embodiment of the invention, the
membrane closes off both the blind compartment and a pressure-
transmitting chamber, preferably filled with air and connected
to the rigid part, in order to transmit the deformation of the
membrane 1in the form of an ailir pressure. Compared to a
plezoelectric transducer, this arrangement eliminates the risk
of any deterioration during an operation to sterilize the
connector. Compared to o0il transmission, thilis arrangement also
eliminates the risks of contaminating the blind compartment
and the communication path of the connector, and also the

irrigation or outflow channel.
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Brief description of the drawings

[0015] The invention will become apparent on reading
the description of one embodiment 1llustrated below by

the drawings.

[0016]

Figure 1 shows an endoscopy system in front view.

Figure Z shows the endoscopy system of figure 1
1n top view.

Figure 3 shows the endoscopy system of figure 1
1n longitudinal section.

Figure 4 shows the endoscopy system of figure 1
1ln cross section.

Figure 5 shows, in perspective, a connector
according to  the invention in  the
position for being connected to @ a
coupling ring of an endoscopy system
according to figures 1 to 4.

Figure © shows a <cross section of a first
connector intended for an endoscopy
system according to the 1nvention.

Figure 7 shows, in Ccross section, a second

connector i1ntended for an endoscopy

system according to the invention.

Embodiments of the invention and industrial application

10017] An endoscopy system comprises (figures 1 to 4)

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

petween the cannula 1 and the endoscope 3, an

irrigation channel 5. In the embodiment illustrated by

the figures, the 1rrigation channel 5 is formed between
the endoscope 3 and a tube 7 i1nternal to the cannula 1,

and an outflow channel 9 1s formed between the internal

tube 7 and the cannula 1.

(0018] A coupling ring 11 1is mounted around the

cannula 1 in order to communicate with the irrigation

channel o> and the outflow channel 9. A first coupling

REPLACEMENT SHEET (RULE 26)
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path 13 communicates with the irrigation channel 5. A

second coupling path 15 communicates with the outflow
channel 9.

[0013] A connector 17 is mounted on the coupling ring
11. It comprises a first communication path 19, for
communicating with the first coupling path 13 at the
irrigation channel 5, and a second communication path
21, for communicating with the second coupling path 15
at the outflow channel 9. A blind compartment 39a, 39%b
opens onto each communication path 19, 21 wvia a duct
41a, 41lb. A transmission chamber 35a, 35b provided with
a mempbrane 37a, 37b 1s designed so that a pressure 1in
the communication path 19, 21 1is transmitted to the

transmission chamber 35a, 35b by deformation of the

membrane.

[0020] Tubings (not shown) are connected to the
communication paths 19 and 21 of the connector 17 and
are connected to a pump in order to create a flow of
fresh physiological saline in the irrigation channel 5
and of soiled physiological saline in the outflow
channel 9. The coupling ring 11 comprises, 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
in the irrigation channel 5 or in the outflow channel
9.

[0021] The connector 17 1s mounted on the coupling
ring 11 so as to allow the irrigation channel 5 and the
outflow channel 9 to communicate with the communication
paths 19 and 21 of the connector via a tubing. With
this arrangement, the pressure sensed 1n one or other
communication path of the connector 1s not subject to
an error due to an accidental wvariation 1in the cross
section of the tubings that would be connected to the

coupling paths of the coupling ring.

REPLACEMENT SHEET (RULE 26)
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[0022] The communication path 19, 21, the duct 4l1la,

41b and the blind compartment 3%a, 3% are formed in
the same rigid part 43 to which the membrane 37a, 37b

and the transmission chamber are connected, in order to

close off the transmission chamber on the Dpblind

compartment 3%a, 39b by the membrane 37a, 37b.

(0023] The rigid part 43 1s provided with fastening
means 31 for reversibly connecting (figure 5) the

connector 17 to the coupling ring 11. Preferably, the

rigid part 43 1is provided with a polarizing feature 45,
which polarizes the connection to the coupling ring 11.
These arrangements allow a surgeon to connect the
connector to the coupling ring 1in an easy and reliable

marnner.

(0024] The physiological saline flowing 1n the
communication path 19 with the irrigation channel 5, or

1n the communication path 21 with the outflow channel

9, enters the blind compartment 39%9a, 39 closed off by
the membrane 37a, 37/b. The latter 37a, 37b deforms
according to the pressure of the physiological saline
in the communication path 19 or 21. This deformation
causes a varlation 1n the alr pressure 1inside the
transmission chamber 35a, 35b. Capillaries (not shown)
are connected to connection points 477 of the
transmission chambers 35a, 35b in order to transmit the

pressure variation to sensors (not shown) and to

determine the pressure of the physiological saline in

cach of the communication paths 19, 21.

[0025] The pressure of the physiological saline in the
joint 1s extrapolated using a law based on the pressure
sensed 1n the communication path. Preferably, a
relationship between the fluid flow rate is used, given
py the speed of rotation of the irrigation pump, or the
outflow pump, and a pressure drop, determined

experimentally, between the communication path of the

REPLACEMENT SHEET (RULE 26)
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connector and the mouth of the 1i1rrigation or outflow

channel.

|00206] In figure 6, each blind compartment 39%a, 3%b

opens onto each respective communication path 19, 21.

This arrangement allows the pressure 1n each

communication path 19, 21 to be sensed 1independently.

In this embodiment of the invention, the connector 17

allows, 1n the endoscopy system described above, two

determinations of the pressure of the physiological
saline in the Jjoint, by extrapolation on the basis of
the pressure sensed 1in the communication path 19 with

the 1rrigation channel 5 on the one hand, and in the

communication path 21 with the outflow channel 9 on the
other. Advantageously, the pressure 1n the Jjoint may be
extrapolated by means of one 19 of the two
communication paths even when the circulation of the
physiological saline 1is 1interrupted in the other 21
communication path by closing the irrigation tap 23, or
outflow tap 25 respectively. Also 1in this arrangement,
the surgeon advantageously connects the coupling ring,

in a single operation, to the communication path for

irrigation and to the communication path for outflow,

while still being able to sense the pressure in each of

these two channels.

|0027] The two pressure taps on the two communication
paths of the connector allow the integrity of the
endoscopy system described above to be better checked,
by comparing the sensed pressures with expected values
obtained experimentally. Should there be a difference,
a fault 1in the 1irrigation tap 23 or the outflow tap 25
may be dlagnosed, or else the presence of a foreign
body 1n the irrigation channel or in the outflow
channel may be diagnosed. Advantageously, these checks

will be made by the surgeon at the start of use of the

B

endoscopy system.

REPLACEMENT SHEET (RULE 26)
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10028 ] In figure 7, the two blind compartments 39a,
39b open onto the same communication path, for example
19. This arrangement allows double sensing of the

pressure 1n the communication path 19.

5
[0029] Preferably, the rigid part 43 1is manufactured
by the 1njection molding of a plastic. This method of
manufacture 1s advantageous 1n order to obtaln single-
use connectors.

10

REPLACEMENT SHEET (RULE 26)
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WHAT IS CLAIMED IS:

1. A pressure-sensing connector for an endoscopy system,
comprising:

two fluid communication paths,

two blind compartments, each of said blind compartments
opening onto one of the communication paths and being closed
off by a respective membrane that deforms according to a
pressure 1in the respective communication path, and

a means for transmitting quantities representative of the
pressure in each of said communication paths according to the
deformation of the respective membrane,

wherein each blind compartment opens onto 1ts respective
communication path via a respective duct,

wherein the communication paths, the ducts and the blind

compartments are formed in the same rigid part to which the

membranes are attached, and
wherein said membranes move 1independently from one

another so that the pressure in each blind compartment can be

sensed 1ndependently.

2. The connector as claimed 1n claim 1, wherein the two

blind compartments open onto the same communication path.

3. The connector as c¢laimed 1in claim 1, wherein each
membrane closes off both said respective blind compartment and
a respective pressure-transmitting chamber, connected to the
rigid part, in order to convert the deformation of each

membrane into a pressure representative of the pressure in the

respective communication path.
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4 . The connector as claimed 1in c¢laim 3, wherein the
pressure-transmitting chambers are totally filled with air in
order to convert the deformations of the membranes into air

pressures.

5. The connector as claimed in claim 1, wherein the rigid

part 1s provided with a polarizing feature.

6. The connector as claimed in claim 1, wherein the rigid

part is made of injection-molded plastic.

7. The connector as c¢laimed in c¢laim 1, wherein said
communication paths are located on a same side of the
connector so that they can be connected in a single operation

to a coupling ring.
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Fig. 2
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Fig. 4
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Fig. 5
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