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Description

[0001] The present invention has for object an appa-
ratus and a method for performing manometric measure-
ments by way of medical devices of the pneumatic type.
[0002] The invention is devised to be particularly, but
not exclusively, employed in anorectal clinical examina-
tions, with particular reference to anorectal manometry.
[0003] At present, different types of examinations are
performed for clinically evaluating the state of health of
the anal sphincter, which include the manometric meas-
urement being aimed at evaluating capability of the
sphincter muscles to exert sufficient clamping pressure
to hold solids, liquids and gases.

[0004] Themanometric measurementis carried outvia
probes that are introduced into the anal canal.

[0005] One type of probe used in this field operates
pneumatically and, according to the compression exert-
ed by the anal canal on the probe itself, one can deter-
mine retention capacity of the sphincter.

[0006] One of the current drawbacks of measurement
systems s constituted by the factthatthe pressure values
detected are meaningful only in relation to the specific
probe used, the specific conditions of calibration of the
probe and the circumstances in which the examination
is effected.

[0007] Thus the results obtained depend both on how
calibration is performed, which requires considerable ex-
pertise on the part of the surgeon, as well as on the type
of apparatus used, which introduces its own load loss as
well as diversified load losses between an apparatus and
the other.

[0008] This implies that the results obtained are not
comparable and that therefore cannot be used effectively
on a scientific level. The same technical problem may
arise however in other related fields using manometric
measurements of sphincters or mouth lips pressure, such
examples being known from the patent documents US
2013/253377 A1, US 7 947 001 B1, FR 2 790 379 A1,
GB 2 318 513 A or JP 2007 206000 A.

[0009] In this context, the technical task underlying the
present invention is to propose a system and a method
of measurement which overcome the drawbacks of the
prior art.

[0010] The technical task mentioned is attained by the
system and method of measurement implemented re-
spectively in accordance with claim 1 and claim 15.
[0011] Further characteristics and advantages of the
present invention will become more apparent from the
indicative, and therefore non-limiting description of a pre-
ferred but non-exclusive embodiment of the method of
measurement of the invention, illustrated in the accom-
panying drawings in which:

- Figure 1isanaxonometric view ofan apparatus com-
prised in an operative resting configuration thereof
according to the invention;

- Figure 2 is the view of Figure 1, in which the appa-
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ratus is associated with authorizing means in an op-
erative activation configuration thereof;

- Figure 3 is anisometric view of a medical device and
authorizing means associated therewith; and

-  Figure 4 is a schematic representation of the oper-
ating modules and the memory module employed in
the invention.

[0012] With reference to the attached figures, by the
numeral 1 it is indicated the measuring apparatus ac-
cording to the invention.

[0013] The apparatus 1 herein provided was made to
perform manometric measurements through the use of
medical devices 3 of the pneumatic type. In particular,
the apparatus 1 may be of the type suitable to be used
in anorectal clinical examinations, such as anorectal ma-
nometry, through use of pneumatic technology-based
probes 3.

[0014] In the embodiment illustrated in the attached
figures, the apparatus 1 is a tester which includes, in
addition to its own processing unit 10, the means neces-
sary to the operation of the probe (or other device), a
protective casing, any feeding means, means of user in-
terface, such as display or the like, and so on.

[0015] The medicaldevice 3is preferably provided with
acompressible hollow portion 30, or "active portion", and
can be connected to the apparatus 1 by means of a Luer-
Lock fitting 31.

[0016] Essentially, during the diagnostic test, the ac-
tive portion 30 is compressed by the anorectal muscles;
in this manner, measurements on the examined muscle
tone can be performed.

[0017] According to an important aspect of the inven-
tion, the proposed apparatus 1includes a pressure trans-
ducer 4 connected to the processing unit 10, which pres-
sure transducer 4 is capable of being fluid-dynamically
connected to the device 3.

[0018] In detail, the pressure transducer 4, in use, is
preferably in fluid communication with the interior of the
cavity of the active portion 30 of the device 3; this aspect
will be discussed in more detail in a later section.
[0019] In general, it should be appreciated that the
processing unit of the present description is disclosed as
divided into distinct functional modules in order that fea-
tures thereof can be described in a clear and complete
manner.

[0020] In practice, this processing unit 10 may be con-
stituted by a single device, an apparatus or an electronic
system suitably programmed to perform the functions de-
scribed above.

[0021] The various modules may correspond to hard-
ware entity and/or software routines.

[0022] Alternatively or in addition, such functions can
be performed by a plurality of electronic devices, wher-
eon aforesaid functional modules can be distributed.
[0023] In general, the processing unit 10 may use one
or more microprocessors or microcontrollers or the like
for executing the instructions contained within the mem-
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ory modules.

[0024] The processing unit 10 of the invention includes
a setting module 11 configured for setting one or more
reference parameters a, b, c. By the wording "setting of
parameters", it is meant the acquisition or selection of
these reference parameters a, b, c for the purposes of
proper execution of manometric measurements.

[0025] Prior to performing each single examination
session, the parameters a, b, ¢ are preferably acquired
from time to time; alternatively such parameters a, b, c
can be preset and for example be comprised within a
finite parameters set which is pre-registered ona memory
module 15.

[0026] Setting of the parameters a, b, c may be per-
formed by the user by way of external means 2 or by way
of an interface that is predisposed on the apparatus 1,
such as keypads, touch screen display, etc.

[0027] At least one of the reference parameters a, b,
c is a function, at least, of conformational and/or dimen-
sional features of the anorectal probe 3 (or other device)
or other physical features thereof.

[0028] The processing unit 10 then includes a meas-
urement module 12 configured to process the measure-
ments made by said transducer 4 according to the es-
tablished reference parameters a, b, ¢, thereby calculat-
ing respective objective values of pressure.

[0029] In practice, as it appears clear from the discus-
sion that follows, the invention advantageously allows to
make manometer measurements independent of the
characteristics of the medical device 3, the behavior of
the transducer 4 and in general the circumstances based
on which the measurements takes place.

[0030] In this way, the invention is able to return the
values of the pressures measured by means of the device
3, which are substantially equal to the real value that was
applied to the device 3 itself (for example corresponding
to the compression of anorectal muscles during the clin-
ical examination). In this manner, the data collected on
the basis of the manometry examinations effected ac-
cording to the invention, are objective, thus comparable,
in that such data neither depend on the physician who
performs clinical investigations, nor on the specific set-
ting of a particular device 3.

[0031] In detail, the pressure values arising from the
invention correspond to the stresses endured by said ac-
tive portion of the device 3.

[0032] In the case where the device is an anorectal
probe 3, the active portion 30 is the one intended to be
fully introduced into the anorectal canal.

[0033] Prior to explaining further aspects concerning
the configuration of the processing unit 10, a preferred
version of the pneumatic device 3 is herein illustrated,
which is intended for use with the proposed apparatus 1.
[0034] As anticipated, the device 3 is provided with an
active hollow and compressible portion 30 (see Figure
3), which is provided with a variable internal volume and
an internal fluid-dynamic path, preferably at a constant
internal volume, arranged to put the cavity of the active
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portion 30 in communication with the apparatus 1.
[0035] In practice, the internal path is formed by con-
duits arranged internally of the probe and by any cannu-
las or flexible hoses that terminate in the Luer-Lock con-
nector 31 mentioned above, which cannulas or flexible
hoses allow a fluid communication with the interior of the
apparatus 1.

[0036] The apparatus 1 inturn comprises its own fluid-
dynamic path that starts from the entry to which the con-
nector of the device 3 is coupled, and reaches the trans-
ducer 4 comprised within the apparatus 1.

[0037] This second path may further include the inter-
nal volume of the transducer 4 itself.

[0038] In this way, the internal detection means of the
transducer 4 communicates with the inner volume of the
active portion 30 of the device 3. Preferably, the active
portion 30 comprises inflatable and flexible walls. In this
case, the apparatus 1 may include air compression
means, such as a micro-compressor, which air compres-
sion means is capable of bringing the internal volume of
the active portion 30 to a value of initial pressure. Such
inventiveness, which shall be detailed upon describing
on how the invention operates, allows to have a constant
and reliable reference for manometric measurements.
[0039] In practice, thisinitial pressure value, for exam-
ple equal to 150 mmHg, represents a conventional "zero"
of each measurement performed based on the invention.
[0040] In the preferred embodiment, the setting mod-
ule 11 is configured to set at least one reference param-
eter which is a function of one or more of the following
characteristic parameters:

- aninternal volume of the cavity of said active portion
30 (also termed hereinafter active volume);

- internal volumes (comprised within the device 3,
and/or the apparatus 1, and/or the transducer 4) that
communicate with the detecting means inside the
transducer 4 and the active portion 30 of the device
3 (which collectively define a passive volume);

- the initial pressure at which the active portion 30 is
preliminarily brought; and /or

- the size and/or the external or internal shape of the
device 3. With reference to the first characteristic
parameter listed above, in the case where the active
portion 30 of the device 3 is previously brought to
said initial pressure, the active volume considered
may be the one taken by the active portion 30 once
the initial pressure has been reached.

[0041] Essentially, by providing the measurement
module 12 with parameters a, b, ¢, via the setting module
11, which parameters a, b, c, reflect the characteristics
ofthe probe 3 as well as the examination initial conditions,
objective pressure values are obtained in output from the
apparatus 1 which go beyond the medical device 3 used
by the physician who is performing the examination.

[0042] In this manner, the pressure transducer output
signals 4, that represent "relative" pressure values, are
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processed such that "actual" and "objective" values can
be obtained therefrom, values that, unless there are any
variations falling within negligible error ranges, corre-
spond to the pressures de facto applied on the device 3.
[0043] In the preferred embodiment of the invention,
the measurement module 12 is configured such that a
polynomial formula having as coefficients the already set
reference parameters a, b, and c, can be applied to the
measurements performed by the transducer 4, that is to
say to the relative output signals.

[0044] For the sake of clarity, some empirical findings
are explained hereinafter that have contributed to the
conception of the invention.

[0045] The output values of a pressure transducer 4
within a pneumatic measuring system, tipically do not
match with the changes in the pressure essentially ex-
erted on a pneumatic device 3.

[0046] The physical relationship between pressure
and volume is not linear indeed, thus the variation of the
volume in the active portion 30 is not linearly matched
with the variation of the pressure exerted thereon.
[0047] Additionally, the measuring system is of the
pneumatic type which implies use of a compressible fluid;
more specifically, the pressure variation transmitted from
the active portion 30 to the transducer 4 does not have
a linear path.

[0048] Moreover, the transducers 4 have a non-linear
behavior internally thereof. Following several tests on the
medical device 3 and use of statistical regression meth-
ods, it was thus found that the pressure value returned
by the transducer 4 exhibits a path which is to be meant
as being inverse of a polynomial function having coeffi-
cients that are in turn a function of one or more of the
characteristic parameters listed above.

[0049] Therefore, by applying the polynomial to the re-
sults in output from the transducer 4, the behavior of the
measuring system is linearized and the objective pres-
sure value is obtained as explained above.

[0050] Itis noted in particular that, where an anorectal
probe 3 is used within the specific measuring range that
goes from 0 to 400 mm Hg and corresponds to the range
of pressures developed in the anorectal canal, the poly-
nomial to be applied to the signal values in output from
the transducer 4, is of the second degree; hence the ref-
erence parameters a, b, c which are to be supplied to the
measuring module 12 from the setting module 11 are
three in number.

[0051] From a formal point of view, by calling x the
measured pressure value (i.e., the value in output from
the transducer 4), then in order to obtain the pressure
value actually exerted on the active portion 30 of the
anorectal probe, the formula y = ax2 + bx + ¢ applies,
where a, b and c are the aforementioned reference pa-
rameters.

[0052] Where a type of probe with different conforma-
tional and/or physical features is used for the purposes
of measurement, it suffices to set new reference param-
eters which may be obtained experimentally and are dis-
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tinctive of that specific type of probe.

[0053] This aspect shall be detailed upon explanation
on how the invention operates.

[0054] A further aspect of the invention is disclosed
here below, which is obtained from the trial made on the
apparatus 1 and the probe 3 of the invention within the
anorectal manometry.

[0055] It was found that, where acquisition of reliable
and proper resolution pressure measures is to be ob-
tained, the ratio between the active volume and the pas-
sive volume is critical.

[0056] In fact, the smaller the volume inside the active
portion of the probe 3 with respect to the sum of the vol-
umes communicating with the detecting means located
internally of the transducer 4 and the active portion 30 of
the device 3 (i.e., the passive volume), the lower is the
resolution of the measurement taken.

[0057] Indeed, when moving along the passive vol-
ume, up to the detection means arranged internally of
the transducer 4, a variation of the active volume tends
to "dilute" owing to the fact that the invention employs a
compressible fluid.

[0058] It was thus empirically found that for the pur-
poses of obtaining a reliable pressure measurement, the
ratio between the active and passive volume shall be
preferably comprised between 0.05 and 0.95 and still
more preferably be equal to 0.4.

[0059] In this case, the reference parameters a, b, c
are also a function of this ratio. Similarly, it was found
that the ratio between the active volume, and the sum
resulting from the active and passive volume, is com-
prised between 0.2 and 2.8, and preferably equal to 0,6
in order that a reliable measurement pressure is ob-
tained.

[0060] Even in this case, the reference parameters
shall be a function also of the relationship defined in the
previous paragraph.

[0061] In the preferred embodiment of the invention,
the measuring module 12 is configured for calculating
the objective pressure values with a given frequency, for
example 100 times per second.

[0062] In practice, the processing unit 10 samples the
measured pressure values and provides to record the
latter in a memory module 15.

[0063] Such samples, from which the value of said in-
itial pressure (if applied) is subtracted, are processed by
the measurement module 12 so that a mean value is
obtained, for example by applying moving mean methods
or other types of statistical methods.

[0064] To this end, the measurement module 12 may
comprise a mean module 121 that may for example in-
clude a low-pass filter; in detail, the filter can be of the
IIR type (Infinite Impulse Response).

[0065] In one embodiment of the invention, the
processing unit 10 comprises reader means 13 connect-
ed to the setting module 11 and configured for acquiring
the reference parameters a, b, ¢ from the external ena-
bling means 2 associated with the device 3.
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[0066] In the example illustrated in the figures, the en-
abling means comprises a card 2 which for example in-
cludes a RFID transponder, wherein the reference pa-
rameters a, b, and c are stored.

[0067] In this case, a card 2 can be made available
coupled with the respective medical device 3, for exam-
ple included in the same package.

[0068] Preferably, the enabling means 2 comprises its
own memory unit 14 that includes the reference param-
etersa, b, c.

[0069] Where the RFID technology is employed, the
memory unit 14 mentioned is the one comprised in said
transponder.

[0070] In the case in which the enabling means 2 in-
cludes the RFID transponder, the reader means 13 are
of the type suitable for a contactless reading to radio fre-
quency.

[0071] Here below, operation of the invention is dis-
closed with reference to the case wherein use of anorec-
tal probes 3 is made.

[0072] The physician opens a package including a
probe 3 and the card 2, which is uniquely associated to
the former (shown by way of example in Figure 3). After
that, the probe 3 is connected with the apparatus 1 by
the physician and the card 2 is placed relative to a tester
1 zone in which the processing unit 10 may read the
reference parameters a, b, ¢ recorded in the card 2. In
the case represented in Figure 2, this zone is defined
within an insertion slot of the card 2 which is afforded on
the casing of the tester 1; this is not a binding arrange-
ment however.

[0073] At this point, the active portion 30 of the probe
3 is brought by the physician to said initial pressure, so
that a known pressure is set, which is acting as a sure
reference for all manometric measurements (i.e., as con-
ventional "zero" as explained above).

[0074] In this manner, in order to know the pressure
exerted on the probe 3, it will suffice to subtract the known
value of the initial pressure from the one determined by
the invention.

[0075] Note that the transducer 4 of the invention is
preferably employed for setting the initial pressure; in this
manner, one has the certainty of having brought the ac-
tive portion 30 at the desired pressure and the invention
is thus rendered at least partially free from the pressure
change due to height differences of the places in which
the clinical examinations are conducted. At this point, the
probe 3 is introduced into the anus of the patient by the
physician and the manometric tests are then performed.
[0076] Since the processing unit 10 is provided with
the reference parameters a, b, ¢, which are characteristic
of that probe or probe model, then the processing unit
10 may process the output signals from the transducer
4 and obtain the pressure actually exerted on the active
portion of the probe, so that objective and comparable
results are obtained.

[0077] Where a second type of probe was used by the
physician, the physician would have available a card 2
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(or other enabling means) including different value pa-
rameters characteristic of that type of device 3.

[0078] By recording the new parameters in the
processing unit 10 in the manner explained above, one
can employ the same apparatus 1 and above all obtain
results comparable with those produced through use of
the first type of probe, thereby obtaining objective man-
ometric measurements.

[0079] The comparability of results is of enormous im-
portance for the purpose of progress in scientific knowl-
edge on the disease and implementation of diagnostic
screening.

[0080] The invention further consists in a method for
performing manometric measurements, with particular
reference to anorectal clinical examinations. The pro-
posed method comprises the following steps:

- making available a pneumatic device 3 provided with
a compressible hollow portion 30 (i.e., the aforesaid
active portion);

- making available a pressure transducer 4 connect-
able to the device 3;

- setting a reference parameter being a function of an
internal volume of said compressible portion 30; and

- processing the measurements made by the trans-
ducer 4 according to preset reference parameters a,
b, ¢, whereby respective objective values of pressure
are calculated which correspond to the pressure ex-
erted on the active portion 30.

[0081] In the preferred embodiment of the invention
the measurements carried out by the transducer 4 are
processed according to one or more parameters being
a function of one or more of the following variables: in-
ternal volumes communicating with the transducer 4 (or
with the detecting means thereof) as well as the active
portion 30; the initial pressure at which the active portion
30is brought preliminarily; the dimensions and/or shapes
of the device 3.

[0082] Itshould be appreciated that the functionality of
the measuring system which includes the apparatus 1
described above, in particular as defined by the operating
and memory modules already mentioned, may corre-
spond to as many actions to be meant as optional steps
of the method of the invention.

[0083] The proposed method can be implemented by
means of a computer program executed on a processing
system, which program can be made available on a me-
dium readable by a computer.

Claims
1. A measurement system comprising:
an apparatus (1) for performing manometric

measurements through the use of medical de-
vices of the pneumatic type; and
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at least one medical device (3) of the pneumatic
type which is fluid-dynamically connectable to
said measurement apparatus (1) and is provid-
ed with a hollow and compressible active portion
(30) and with an inner fluid-dynamic path which
is adapted to put into communication the appa-
ratus (1) with a cavity of the active portion (30);
wherein the apparatus (1) comprises at least a
processing unit (10) and at least one pressure
transducer (4) connected to said unit (10) and
adapted to be fluid-dynamically connected to the
pneumatic device (3); characterized

in that said unit (10) comprises:

at least one setting module (11) configured
for setting atleast one reference parameter,
whichreference parameter (a, b,c) is afunc-
tion atleast of conformational and/or dimen-
sional features of said device (3); and

at least one measuring module (12) config-
ured for processing the measurements
made by said transducer (4) according to
the reference parameters (a, b, c), which
were set for calculating respective objective
pressure values;

the system further comprising reader
means (13) configured to acquire the refer-
ence parameters (a, b, c) via external ena-
bling means (2) uniquely associated with
the one connected medical device (3) and,
said enabling means comprising a memory
unit (14)in which said reference parameters
(a, b, c) are recorded.

System according to the preceding claim, wherein
said setting module (11) is configured for setting at
least one reference parameter (a, b, c), being a func-
tion of an inner volume of a compressible portion
(30) of the device (3).

System according to the preceding claim, wherein
said setting module (11) is configured for setting at
least one reference parameter (a, b, ¢) which is a
function of inner volumes which are in communica-
tion with the transducer (4) and the compressible
portion (30) of the device (3).

System according to claim 2 and claim 3, said one
reference parameter (a, b, ) is a function of the ratio
between said inner volume of the compressible por-
tion (30) and said inner volumes, which are in com-
munication with the transducer (4), and the com-
pressible portion (30) wherein said ratio is between
0.05 and 0.95 and, preferably, equal to 0.4.

System according to claim 2 and claim 3, wherein
said reference parameter (a, b, ¢) is a function of the
ratio between an active volume defined by the inner
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10.

1.

12.

13.

14.

volume of the compressible portion (30), and the sum
resulting from an active volume and a passive vol-
ume, the latter being defined by said inner commu-
nicating volumes, wherein said ratio is comprised
between 0.2 and 2.8 and, preferably, equal to 0.6.

System according to at least one of claims 2 to 5,
wherein the setting module (11)is configured for set-
ting at least one reference parameter (a, b, c) which
is a function of an initial pressure at which the com-
pressible portion (30) is preliminarily brought.

System according to the preceding claim, compris-
ing compressor means arranged to be placed in
communication with the device (3).

System according to at least any preceding claim,
wherein the setting module (11)is configured for set-
ting at least one reference parameter (a, b, ¢) which
is a function of inner and/or external dimensions
and/or shapes of the device (3).

System according to at least any preceding claim,
wherein said measuring module (12) is configured
for applying to the measurements performed by the
transducer (4) a polynomial formula having as coef-
ficients said set reference parameters (a, b, c).

System according to the preceding claim, wherein
said polynomial formula is a second degree polyno-
mial formula with three coefficients (a, b, c).

System according to at least one of the preceding
claims, in which said active portion (30) exhibits a
variable inner volume, whereas said path exhibits an
inner volume which is substantially constant.

System according to at least one of the preceding
claims, wherein said active portion (30) is inflatable.

A system according to at least one of the preceding
claims, in which the device (3) and the enabling
means are preliminarily contained within the same
package.

A method for performing manometric measurements
through the use of medical devices of the pneumatic
type, comprising the following steps:

- providing at least one pneumatic device (3)
having at least one compressible hollow portion
(30);

- providing an apparatus 1 made to perform
manometric measurements through the use of
medical devices of the pneumatic type and in-
cluding at least one transducer (4) of pressure
(4) connectable to said device (3);

- providing enabling means (2) uniquely associ-
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ated with said device (3) and comprising a mem-
ory unit (14) that includes reference parameters
(a, b, c);

- reading by areading means (13) the reference
parameters (a, b, c);

- setting at least one reference parameter (a, b,
c), which is a function of an inner volume of said
compressible portion (30); and

- processing the measurements performed by
said transducer (4), according to said set refer-
ence parameters (a, b, c), thereby calculating
respective objective pressure values corre-
sponding to the pressure exerted on said com-
pressible portion (30) of the device (3).

A method according to the preceding claim, in which
the measurements performed by the transducer (4)
are processed according to one or more reference
parameters (a, b, c), being a function of one or more
of the following quantity: inner volumes communi-
cating with the transducer (4) and the compressible
portion (30) of the device (3); an initial pressure at
which said compressible portion (30) of the device
(3) is brought preliminarily; inner and/or outer dimen-
sions and/or shapes of the device (3).

A computer program capable of performing the
method according to claim 14 or claim 15 while run-
ning on a processing unit (10) of a system according
to claims 1 to 14.

Patentanspriiche

1.

Messsystem, umfassend:

eine Vorrichtung (1) zum Durchfiihren manometri-
scher Messungen unter Verwendung von medizini-
schen Einrichtungen vom pneumatischen Typ; und
mindestens eine

- medizinische Einrichtung (3) vom pneumati-
schen Typ, die fluiddynamisch mit der Messvor-
richtung (1) verbindbar ist und mit einem hohlen
und komprimierbaren aktiven Abschnitt (30) und
eineminneren fluiddynamischen Pfad versehen
ist, der ausgelegt ist, um die Vorrichtung (1) mit
einem Hohlraum des aktiven Abschnitts (30) in
Kommunikation zu bringen;

wobei die Vorrichtung (1) mindestens eine Ver-
arbeitungseinheit (10) und mindestens einen
Druckwandler (4) umfasst, der mit der Einheit
(10) verbunden ist und ausgelegt ist, um fluid-
dynamisch mit der pneumatischen Einrichtung
(3) verbunden zu sein; dadurch gekennzeich-
net,

dass die Einheit (10) umfasst:

mindestens ein Einstellmodul (11), das zum
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Einstellen mindestens eines Referenzpara-
meters konfiguriert ist, welcher Referenz-
parameter (a, b, ¢) eine Funktion mindes-
tens von

Konformations- und/oder Abmessungs-
merkmalen der Einrichtung (3) ist; und min-
destens ein Messmodul (12), das zum Ver-
arbeiten der von dem Wandler (4) durchge-
fuhrten Messungen gemafR den Referenz-
parametern (a, b, c) konfiguriert ist, die zum
Berechnen jeweiliger objektiven Druckwer-
te eingestellt wurden;

wobei das System ferner Lesemittel (13)
umfasst, die konfiguriert sind, um die Refe-
renzparameter (a, b, c) Uber externe Akti-
vierungsmittel (2) zu erfassen, die eindeutig
mit der einen verbundenen medizinischen
Einrichtung (3) assoziiert sind, und wobei
die Aktivierungsmittel eine Speichereinheit
(14) umfassen, in welche die Referenzpa-
rameter (a, b, ¢) aufgezeichnet werden.

System nach dem vorhergehenden Anspruch, wobei
das Einstellmodul (11) zum Einstellen mindestens
eines Referenzparameters (a, b, c) konfiguriert ist,
der eine Funktion eines inneren Volumens eines
komprimierbaren Abschnitts (30) der Einrichtung (3)
ist.

System nach dem vorhergehenden Anspruch, wobei
das Einstellmodul (11) zum Einstellen mindestens
eines Referenzparameters (a, b, c) konfiguriert ist,
der eine Funktion von inneren Volumina ist, die mit
dem Wandler (4) und dem komprimierbaren Ab-
schnitt (30) der Einrichtung (3) in Kommunikation
stehen.

System nach Anspruch 2 und Anspruch 3, wobei der
eine Referenzparameter (a, b, c) eine Funktion des
Verhaltnisses zwischen dem inneren Volumen des
komprimierbaren Abschnitts (30) und den inneren
Volumina ist, die mit dem Wandler (4) und dem kom-
primierbaren Abschnitt (30) in Kommunikation ste-
hen, wobei das Verhaltnis zwischen 0,05 und 0,95
liegt und vorzugsweise gleich 0,4 ist.

System nach Anspruch 2 und Anspruch 3, wobei der
Referenzparameter (a, b, c) eine Funktion des Ver-
héltnisses zwischen einem aktiven Volumen, das
durch das innere Volumen des komprimierbaren Ab-
schnitts (30) definiert ist, und der aus einem aktiven
Volumen und einem passiven Volumen resultieren-
den Summe ist, wobei letztere durch die inneren
Kommunikationsvolumina definiert ist, wobei das
Verhaltnis zwischen 0,2 und 2,8 liegt und vorzugs-
weise gleich 0,6 ist.

System nach mindestens einem der Anspriche 2
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bis 5, wobei das Einstellmodul (11) zum Einstellen
mindestens eines Referenzparameters (a, b, c) kon-
figuriert ist, der eine Funktion eines Anfangsdrucks
ist, bei dem der komprimierbare Abschnitt (30) vor-
laufig gebracht wird.

System nach dem vorhergehenden Anspruch, um-
fassend Kompressormittel, die so angeordnet sind,
dass sie mit der Einrichtung (3) in Kommunikation
gebracht werden.

System nach mindestens einem vorhergehenden
Anspruch, wobei das Einstellmodul (11) zum Ein-
stellen mindestens eines Referenzparameters (a, b,
c) konfiguriert ist, der eine Funktion von inneren
und/oder aueren Abmessungen und/oder Formen
der Einrichtung (3) ist.

System nach mindestens einem vorhergehenden
Anspruch, wobei das Messmodul (12) konfiguriert
ist, um auf die vom Wandler (4) durchgefiihrten Mes-
sungen eine Polynomformel anzuwenden, die die
eingestellten Referenzparameter (a, b, c) als Koef-
fizienten aufweist.

System nach dem vorhergehenden Anspruch, wobei
die Polynomformel eine Polynomformel zweiten
Grades mit drei Koeffizienten (a, b, c) ist.

System nach mindestens einem der vorhergehen-
den Anspriche, wobei der aktive Abschnitt (30) ein
variables inneres Volumen aufweist, wahrend der
Pfad ein inneres Volumen aufweist, das im Wesent-
lichen konstant ist.

System nach mindestens einem der vorhergehen-
den Anspriiche, wobei der aktive Abschnitt (30) auf-
blasbar ist.

System nach mindestens einem der vorhergehen-
den Anspriiche, wobei die Einrichtung (3) und die
Aktivierungsmittel vorlaufig in demselben Paket ent-
halten sind.

Verfahren zur Durchfiihrung manometrischer Mes-
sungen unter Verwendung von medizinischen Ein-
richtungen vom pneumatischen Typ, umfassend die
folgenden Schritte:

- Bereitstellen von mindestens einer pneumati-
schen Einrichtung (3) aufweisend mindestens
einen komprimierbaren hohlen Abschnitt (30);

- Bereitstellen einer Vorrichtung 1, die zur
Durchfiihrung manometrischer Messungen un-
ter Verwendung von medizinischen Einrichtun-
gen vom pneumatischen Typ hergestellt ist und
enthaltend mindestens einen Wandler (4) von
Druck (4), der mit der Einrichtung (3) verbindbar
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15.

16.

ist;

- Bereitstellen von Aktivierungsmitteln (2), die
eindeutig mit der Einrichtung (3) assoziiert sind
und umfassend eine Speichereinheit (14), die
Referenzparameter (a, b, c) enthalt;

- Ablesen der Referenzparameter (a, b, ¢) durch
Lesemittel (13);

- Einstellen mindestens eines Referenzparame-
ters (a, b, c), der eine Funktion eines inneren
Volumens des komprimierbaren Abschnitts (30)
ist; und

- Verarbeiten der von dem Wandler (4) durch-
gefiihrten Messungen geman den eingestellten
Referenzparametern (a, b, c¢), wodurch die je-
weiligen objektiven Druckwerte berechnet wer-
den, die dem auf den komprimierbaren Ab-
schnitt (30) der Einrichtung (3) ausgelbten
Druck entsprechen.

Verfahren nach dem vorhergehenden Anspruch,
wobei die vom Wandler (4) durchgefiihrten Messun-
gen gemaf einem oder mehreren Referenzparame-
tern (a, b, c) verarbeitet werden, die eine Funktion
einer oder mehrerer der folgenden Gréf3en sind: in-
nere Volumina, die mit dem Wandler (4) und dem
komprimierbaren Abschnitt (30) der Einrichtung (3)
kommunizieren; einen Anfangsdruck, bei dem der
komprimierbare Abschnitt (30) der Einrichtung (3)
vorlaufig gebracht wird; innere und/oder duflere Ab-
messungen und/oder Formen der Einrichtung (3).

Computerprogramm, das in der Lage ist, das Ver-
fahren nach Anspruch 1 oder Anspruch 15 auszu-
fuhren, wahrend es auf einer Verarbeitungseinheit
(10) eines Systems nach Anspruch 1 bis 14 1auft.

Revendications

1.

Systéme de mesure comprenant :

un appareil (1) permettant d’effectuer des me-
sures manométriques a travers l'utilisation de
dispositifs médicaux de type pneumatique ; et
au moins un

- dispositif médical (3) du type pneumatique
pouvant étre relié de fagon hydrodynami-
que audit appareil de mesure (1) et étant
pourvu d’'une partie active (30) creuse et
compressible et d’'un trajet hydrodynami-
que interne étant adapté pour mettre en
communication I'appareil (1) avec une ca-
vité de la partie active (30) ;

dans lequel I'appareil (1) comprend au moins
une unité de traitement (10) et au moins un cap-
teur de pression (4) relié a ladite unité (10) et
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adapté pour étre raccordé de maniére hydrody-
namique au dispositif pneumatique (3) ; carac-
térisé

en ce que ladite unité (10) comprend :

au moins un module de réglage (11) confi-
guré pour régler au moins un parameétre de
référence, ledit paramétre de référence (a,
b, c) est fonction au moins de caractéristi-
ques de conformation et/ou de dimension
dudit dispositif (3) ; et au moins un module
de mesure (12) configuré pour traiter les
mesures effectuées par ledit capteur (4) se-
lon les paramétres de référence (a, b, c)
ayant été fixés pour le calcul des valeurs de
pression objectives respectives ;

le systéeme comprenantde plus des moyens
de lecture (13) configurés pour acquérir les
parameétres de référence (a, b, c) parl'inter-
médiaire des moyens d’activation externes
(2) associés uniquement au dispositif mé-
dical (3) connecté et lesdits moyens d’acti-
vation comprenant une unité de mémoire
(14) dans laquelle lesdits parametres de ré-
férence (a, b, c) sont enregistrés.

Systeme selon la revendication précédente, dans le-
quel ledit module de réglage (11) est configuré pour
régler au moins un parametre de référence (a, b, c),
étant fonction d’'un volume interne d’'une partie com-
pressible (30) du dispositif (3).

Systeme selon la revendication précédente, dans le-
quel ledit module de réglage (11) est configuré pour
régler au moins un parametre de référence (a, b, c)
étant fonction des volumes intérieurs étant en com-
munication avec le capteur (4) et la partie compres-
sible (30) du dispositif (3).

Systeme selon la revendication 2 et la revendication
3, ledit un parametre de référence (a, b, c) est fonc-
tion durapportentre ledit volume intérieur de la partie
compressible (30) et lesdits volumes intérieurs étant
en communication avec le capteur (4), et la partie
compressible (30), dans lequel ledit rapport est com-
pris entre 0,05 et 0,95 et, de préférence, égal a 0,4.

Systeme selon la revendication 2 et la revendication
3, dans lequel ledit parametre de référence (a, b, ¢)
est fonction du rapport entre un volume actif défini
parle volume intérieur de la partie compressible (30),
et la somme résultant d’'un volume actif et d’'un vo-
lume passif, ce dernier étant défini par lesdits volu-
mes intérieurs communicants, dans lequel ledit rap-
port est compris entre 0,2 et 2,8 et, de préférence,
égal a 0,6.

Systeme selon au moins une des revendications 2
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10.

1.

12.

13.

14.

a 5, dans lequel le module de réglage (11) est con-
figuré pour régler au moins un paramétre de réfé-
rence (a, b, c) étant fonction d’une pression initiale
a laquelle la partie compressible (30) est préalable-
ment amenée.

Systéme selon la revendication précédente, com-
prenant des moyens de compression disposés pour
étre placés en communication avec le dispositif (3).

Systéme selon au moins une quelconque des reven-
dications précédentes, dans lequel le module de ré-
glage (11) est configuré pour régler au moins un pa-
rametre de référence (a, b, ¢) étant fonction des di-
mensions et/ou des formes intérieures et/ou exté-
rieures du dispositif (3).

Systéme selon au moins une quelconque des reven-
dications précédentes, dans lequel ledit module de
mesure (12) est configuré pour appliquer aux mesu-
res effectuées par le capteur (4) une formule poly-
nomiale ayant comme coefficients lesdits parame-
tres de référence (a, b, c) fixés.

Systéme selon la revendication précédente, dans le-
quel ladite formule polynomiale est une formule po-
lynomiale du second degré a trois coefficients (a, b,
c).

Systéme selon au moins une des revendications pré-
cédentes, dans lequel ladite partie active (30) pré-
sente un volume intérieur variable, tandis que ledit
trajet présente un volume intérieur étant substantiel-
lement constant.

Systéme selon au moins 'une des revendications
précédentes, dans lequel ladite partie active (30) est
gonflable.

Systéme selon au moins une des revendications pré-
cédentes, dans lequel le dispositif (3) et les moyens
d’activation sont préalablement contenus dans le
méme emballage.

Procédé permettant d’effectuer des mesures mano-
métriques a travers I'utilisation de dispositifs médi-
caux de type pneumatique, comprenant les étapes
suivantes :

- prévoir au moins un dispositif pneumatique (3)
comportant au moins une partie creuse (30)
compressible ;

- prévoir un appareil 1 destiné a effectuer des
mesures manométriques a travers ['utilisation
de dispositifs médicaux du type pneumatique et
incluant au moins un capteur (4) de pression (4)
pouvant étre raccordé au dit dispositif (3) ;

- prévoir des moyens d’activation (2) associés
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uniquement au dit dispositif (3)

et comprenant une unité de mémoire (14) in-
cluant des parametres de référence (a, b, c) ;

- lire par des moyens de lecture (13) les para-
métres de référence (a, b, c) ;

- régler au moins un parametre de référence (a,
b, c) étant fonction d’'un volume intérieur de la-
dite partie compressible (30) ; et

- traiter les mesures effectuées par ledit capteur
(4), selon lesdits paramétres de référence (a, b,
c) fixés, pour calculer ainsi des valeurs de pres-
sion objectives respectives correspondant a la
pression exercée sur ladite partie compressible
(30) du dispositif (3).

Procédé selon la revendication précédente, dans le-
quel les mesures effectuées par le capteur (4) sont
traitées selon un ou plusieurs paramétres de réfé-
rence (a, b, c) étant fonction d’une ou plusieurs des
quantités suivantes : volumes intérieurs communi-
quant avec le capteur (4) et la partie compressible
(30) du dispositif (3) ; une pression initiale a laquelle
ladite partie compressible (30) du dispositif (3) est
préalablement amenée ; dimensions et/ou formes
intérieures et/ou extérieures du dispositif (3).

Programme informatique capable d’exécuter le pro-
cédé selon la revendication 1 ou la revendication 15
tout en fonctionnant sur une unité de traitement (10)
d’'un systéme selon les revendications 1 a 14.
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Fig.1
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