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Description

[0001] The present invention relates to an apparatus
and method that are useful in the measurement of the
pressure within the human body abdominal cavity or hol-
low viscous organ contained in the abdominal cavity.
More specifically, the present invention relates to an ap-
paratus and method that utilizes the patient’s own bodily
fluid collected within a reservoir to measure the intra-
abdominal pressure.

[0002] The measurement of intra-abdominal (or intra-
visceral) pressure is routinely made in the clinical man-
agement of critically ill patients, or patients undergoing
major surgery. Typically, the urinary bladder is the pre-
ferred site for the pressure measurement, but other hol-
low organs, such as the stomach, may be used as well.
[0003] Urinarybladderpressureis presently measured
by connecting a pressure recording device to the pa-
tient’s urinary (Foley) catheter, which empties the bladder
into a drainage container. Under the prior art method, the
drainage container tube is clamped and 50cc of sterile
saline is infused into the bladder from a syringe by a
needle inserted into the catheter's sampling port. After
infusion, the pressure in the bladder is recorded using
the level of the pubic (symphysis pubis) bone as the zero
pressure reference. This method is both time-consuming
and presents a risk for bladder infection because the
closed sterile tubing may be contaminated by the intro-
duction of the needle when inserting the supply of saline.
[0004] US A 4,217,911 relates to cystometry systems
for measuring the static pressure volume relationship in
the bladder of patient.

[0005] Document US-A-2 629 399 shows a system for
determining the pressure into the bladder of a patient
comprising a collection container for collecting fluid from
the patient, a liquid reservoir having an outlet connected
to a catheter introduced in the bladder and a further cath-
eter tube connected to a stand pipe to which a scale is
attached.

SUMMARY OF THE INVENTION

[0006] The present invention relates to a method and
apparatus for determining the intra-abdominal pressure
of a patient as defined in claims 1 and 10. Specifically,
the presentinvention relates to an apparatus and method
that utilizes a stored quantity of the patient’s own bodily
fluid to determine the intra-abdominal pressure within the
patient.

[0007] The pressure measuring apparatus may in-
clude afluid reservoir that is positioned between a urinary
catheter inserted into the patient and the collection con-
tainer for urine withdrawn from the patient through the
urinary catheter. The reservoir has a predetermined in-
ternal volume that stores a predetermined amount of
urine within the reservoir. An outlet opening within the
reservoir allows excess urine to drain into the collection
chamber. The reservoir is connected to the urinary cath-

10

15

20

25

30

35

40

45

50

55

eter by a manometer tube having a series of indicator
marks, including a zero marking.

[0008] During pressure determination, the reservoir is
elevated to a measurement height above the patient until
the zero marking on the manometer tube is generally
level with the pubic bone of the patient. A filtered air vent
at the top of the reservoir provides atmospheric pressure
inside of the reservoir. As the reservoir is elevated to the
measurement height, the internal supply of the patient’s
own urine within the reservoir flows through the manom-
eter tube and the urinary catheter back into the bladder
of the patient. Once the reservoir has been elevated such
that the zero marking on the manometer tube is level with
to the pubic bone, the height of the liquid column con-
tained within the manometer tube provides a direct indi-
cation of the intra-abdominal pressure of the patient.
[0009] Alternatively, the manometer tube extending
between the reservoir and the urinary catheter can be
replaced by a simple, unmarked transparent inlet tube
extending between the reservoir and the urinary catheter.
A measuring tape including a series of indicator marks
is attached to the bottom of the reservoir and the opposite
end of the measuring tape is fixed relative to the patient’s
bed. The length of the measuring tape is fixed such that
a zero marking on the measuring tape corresponds to
the level of the patient’s pubic bone when the patient is
in a supine position. The measurement height of the res-
ervoiris thus dictated by the length of the measuring tape.
When the reservoir is at its prescribed measurement
height, the height of the liquid column within the trans-
parent inlet tube is measured along the indicator lines on
the measuring tape. The height of the liquid column di-
rectly measures the intra-abdominal pressure of the pa-
tient.

[0010] Alternatively, in a second configuration, the res-
ervoir may be positioned between a naso-gastric tube
and a supply of suction used to withdraw fluid from a
patient’s stomach. During normal draining situations, the
reservoir is in an inverted position that allows suction to
withdraw fluid from the patient’s stomach. A ball within
the reservoir closes the air vent to the reservoir when the
reservoir is in its inverted position.

[0011] Measurement of the patient’s intra-abdominal
pressure through the naso-gastric tube is done by first
placing the reservoir in an upright position. In the upright
position, the ball within the reservoir closes the outlet
opening to the supply of suction to prevent the patient’s
stored stomach fluid from leaving the reservoir through
the suction tube while allowing air to enter the reservoir
through the filtered vent. The reservoir is then elevated
inthe manner described previously such thatthe patient’s
own stomach fluid flows back into the patient’s stomach.
The height of the stored stomach fluid within the manom-
eter tube provides a direct indication of the intra-abdom-
inal pressure of the patient.

[0012] Various other features, objects and advantages
of the invention will be made apparent from the following
description taken together with the drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The drawings illustrate the best mode presently
contemplated of carrying out the invention.
[0014] In the drawings:

Fig. 1 is an illustration of the intra-abdominal pres-
sure measuring device of the present invention;
Fig. 2 is a magnified illustration of the intra-abdom-
inal pressure measuring device of the presentinven-
tion;

Fig. 3 is an illustration of the intra-abdominal pres-
sure measuring device in its pressure measuring po-
sition;

Fig. 4 is an illustration of an alternate configuration
of the intra-abdominal pressure measuring device of
the present invention;

Fig. 5 is an illustration of the alternate configuration
of the invention in its pressure measuring position;
Fig. 6 is an illustration of a second embodiment of
the intra-abdominal pressure measuring device of
the present invention as used with a naso-gastric
tube;

Fig. 7 is an illustration of the second embodiment of
the intra-abdominal pressure measuring device in its
inverted, non-operative position; and

Fig. 8 is an illustration of the second embodiment of
the intra-abdominal pressure measuring device inits
upright, pressure measuring position.

DETAILED DESCRIPTION OF THE INVENTION

[0015] Referring firstto Fig. 1, thereshown is the intra-
abdominal pressure measuring apparatus 10 of the
present invention as being used on a patient 12 in a post-
operative environment. As illustrated in Fig. 1, the patient
12isin asupine position with a catheter, such as a urinary
(Foley) catheter 14, positioned to drain the patient’s blad-
der 16 into a collection container 18.

[0016] Referring nowto Fig. 2, the pressure measuring
apparatus 10 of the presentinventionincludes areservoir
20 positioned between the urinary catheter 14 and the
collection container 18. The reservoir 20 is positioned
below the patient’s bladder 16 and includes aninlet open-
ing 22 that receives a first end of a manometer tube 24.
The manometer tube 24 is a transparent inlet tube that
includes a series of measurement markings that are uti-
lizedinthe pressure measurement process to be detailed
below. In the preferred embodiment of the invention, the
measurement markings are calibrated in either cm H,O
or mmHg. The manometer tube 24 includes a connector
26 that is received within a funnel connector 28 formed
on the urinary catheter 14 to provide fluid communication
between the manometer tube 24 and the urinary catheter
14.

[0017] When the pressure measuring apparatus 10 of
the presentinvention is in the draining position illustrated
in Fig. 2, urine from the bladder 16 fills the reservoir 20
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and overflow through an outlet opening 30 formed near
the top end of an internal tube 34 positioned in the res-
ervoir 20. The internal tube 34 includes a funnel connec-
tor 33 that receives a drainage tube 32 coupled to the
collection container 18. Thus, the excess volume of urine
from the reservoir 30 drains into the collection container
18, such that a constant volume is maintained in the res-
ervoir 20.

[0018] The reservoir 20 includes an air vent 36 that
vents the interior of the reservoir 20 to atmosphere. Spe-
cifically, the air vent 36 includes a hydrophobic filter and
is placed in the top of the reservoir to allow sterile air to
enter the reservoir in order to provide atmospheric pres-
sure in the reservoir 20 while preventing contamination.
[0019] Referring now to Fig. 3, thereshown is the intra-
abdominal pressure measuring apparatus 10 of the in-
vention in its elevated, measuring position. In the meas-
uring position, the apparatus 10 can be used to determine
the intra-abdominal pressure of the patient by returning
the patient’s own urine contained within the reservoir 20
back into the bladder 16.

[0020] The intra-abdominal pressure measurement is
made by raising the reservoir 20 above the patient until
a zero marking 38 on the manometer tube 24 is generally
level with a horizontal axis extending through the pubic
bone of the patient 12 when the patient is in the supine
position. As the reservoir is being raised to the measure-
ment height, gravitational forces cause the predeter-
mined volume of urine to flow back into the patient’s blad-
der.

[0021] Once the reservoir 20 has been elevated, the
level of the urine within the manometer tube 24 reaches
a level above the zero marking 38 that indicates the pres-
sure within the bladder 16 of the patient. In Fig. 3, the
level of the urine is indicated at line 40. As the reservoir
20 is raised to the elevated position shown in Fig. 3, the
stored volume of urine in the reservoir 20 flows back into
the patient’s bladder 16 through the catheter 14 and the
manometer tube 24. Since the specific gravity of urine is
very close to 1.0, the bladder pressure is equivalent to
the height of the urine contained within the manometer
tube 24 above the zero marking. Again, the zero marking
30 is positioned on a level with the horizontal axis ex-
tending through the pubic bone, and thus the bladder 16,
within the patient 12.

[0022] In the preferred embodiment of the invention,
the manometer tube 24 includes printed markings that
are calibrated in either cm H,O or mmHg. The air vent
36 allows the pressure within the reservoir 20 to be main-
tained at atmosphere such that the manometer tube 24
provides an accurate measurement of the pressure with-
in the bladder 16.

[0023] Ascanbeillustratedin Fig. 3, the outlet opening
30 of the internal tube 34 is placed near the top of the
reservoir 20. The position of the outlet opening 30 pre-
vents the supply of bodily fluid within the reservoir 20
from draining into the collection container 18 through the
drainage tube 32 as the reservoir 20 is elevated. Addi-
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tionally, the outlet opening 30 is positioned such that the
volume of the reservoir 20 is a known amount when the
reservoir 20 is in its draining position, as illustrated in Fig.
2. In the preferred embodiment of the invention, the res-
ervoir 20 has a fixed volume of 50cc, although a range
of 5-100cc is contemplated. The known volume of the
reservoir 20 allows reproducible determinations to be
made regarding the pressure within the patient’s bladder
16.

[0024] Referring now to Figs. 4 and 5, thereshown is
an alternate configuration for the first embodiment of the
invention. In the configuration illustrated in Figs. 4 and
5, the inlet 22 to the reservoir 20 is connected to the
urinary catheter by a transparent inlet tube 44, rather
than the pre-marked manometer tube 24 illustrated in
Figs. 2-3. In the embodiment of the invention illustrated
in Fig. 4, one end of a measuring tape 46 is attached to
the reservoir 20. The opposite end of the measuring tape
46 is tied or otherwise fixed to a bed rail 48 or other com-
ponent of the patient’s bed in order to fix the length of
the measuring tape 46 between the reservoir 20 and the
bed rail 48.

[0025] As illustrated in Fig. 5, when the reservoir 20 is
moved to its elevated, measuring position, the length of
the measuring tape 46 restricts the upward movement
of the reservoir 20 and defines the measurement height.
Prior to being fixed to the bed rail, the length of the meas-
uring tape 46 is adjusted until the zero marking 50 is level
with the horizontal axis extending through the patient’s
pubic bone, as illustrated by the dashed line 52.

[0026] As was the case in the first embodiment of Figs.
2 and 3, the level 54 of the bodily fluid within the inlet
tube 44 can be measured by the markings on the meas-
uring tape 46 to determine the intra-abdominal pressure
within the patient.

[0027] Inthe first embodiment of the invention illustrat-
ed in Figs. 1-5, the reservoir 20 is shown and described
as being a separate component having an internal vol-
ume that stores a supply of the patient’s urine that is
returned to the patient’s bladder during the intra-abdom-
inal pressure measurement. However, itis contemplated
by the inventor that the reservoir 20 could be replaced
by an expanded diameter section of the inlet tube. The
expanded diameter section of the inlet tube would be
large enough to store a certain volume of urine, e.g.,
5-10cc, thatwould be returned to the patient during meas-
urement of the intra-abdominal pressure. The expanded
section of the inlet tube would include the air vent such
that the inlet tube would be vented to atmosphere during
the measurement of the intra-abdominal pressure.
[0028] Referring now to Figs. 6-8, thereshown is a sec-
ond embodiment of the present invention that is particu-
larly useful in measuring the intra-abdominal pressure
through the use of the pressure within a patient’s stom-
ach. As can be seen in Fig. 6, the pressure measuring
apparatus 52 is connected to a catheter, such as a naso-
gastric tube 56 that enters into the patient’s stomach
through the nasal cavity. Unlike the urinary catheter il-
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lustrated in the first embodiment of the invention, the flu-
ids from the patient’s stomach are typically removed by
a suction device 58. The suction device 58 removes fluid
from the patient’'s stomach and the fluid is stored within
a collection container 60.

[0029] Referring now to Fig. 7, thereshown is the sec-
ond embodiment of the reservoir 62. In Fig. 7, the reser-
voir 62 is shown in an inverted, draining position. In this
position, a source of negative air pressure is supplied to
the open interior of the reservoir 62 through a suction
tube 64. The source of suction acts through an opening
66 contained within the internal tube 68 formed in the
reservoir 62. As illustrated in Fig. 7, a ball 70 seals off
the opening to an air vent 72 such that the supply of
suction can remove stomach fluids through the naso-gas-
tric tube 56.

[0030] Inthe second embodiment of the invention, the
reservoir 62 is formed from rigid walls such that the suc-
tion generated through the suction tube 64 does not col-
lapse the internal volume of the reservoir 62. In this man-
ner, the reservoir 62 permits the suction device to operate
properly to remove fluid from the patient’s stomach.
[0031] Referring now to Fig. 8, thereshown is the res-
ervoir 62 in its elevated, measuring position. As can be
understood by comparing Figs. 7 and 8, the reservoir 62
is moved from its inverted position shown in Fig. 7 to an
upright position in Fig. 8.

[0032] When the reservoir 62 is in its upright position
and elevated above the patient, as shown in Fig. 8, the
internal volume of fluid in the reservoir drains through the
manometer tube 74 and into the naso-gastric tube 56.
As was the case in the first embodiment illustrated in
Figs. 2 and 3, the internal volume of the fluid contained
within the reservoir 62 flows back into the patient’s stom-
ach. The reservoir 62 is elevated until the zero marking
on the manometer tube 74 is generally at level with the
pubic bone of the patient. When the reservoir 62 is posi-
tioned as such, the height of the fluid remaining within
the manometer tube 74 can be measured by the external
markings contained on the manometer tube 74. Thus,
the intra-abdominal pressure of the patient can be meas-
ured by the height of the fluid contained within the ma-
nometer tube 74. As described previously, the preferred
volume of the reservoir 62 is approximately 50cc.
[0033] When the reservoir 62 is placed in its upright
position, as shown in Fig. 8, the ball 70 falls down to block
and the opening to the suction tube 64. In this manner,
the ball 70 ensures that all of the volume of bodily fluid
contained within the reservoir 62 enters into the manom-
etertube 74. Asecond opening 76 is formed in the internal
tube 68 near the top of the internal tube 68 to allow the
air vent 72 to maintain the interior of the reservoir 62 at
atmospheric pressure.

[0034] Referring back to Fig. 7, the ball 70 also serves
as a negative pressure regulator. For example, whether
the reservoir 62 includes any bodily fluid or not, the weight
of the ball 70 closes the air vent 72 which allows suction
to be applied to the patient’s stomach. The ball 70 will lift



7 EP 1 345 530 B1 8

off of the seat to the air vent 72 when the amount of
negative pressure within the reservoir is enough to phys-
ically lift the ball away from the air vent 72, allowing air
to enter the reservoir, thus maintaining the negative pres-
sure at a predetermined level. Thus, the weight of the
ball 70 serves as a negative pressure regulator to prevent
a large amount of negative pressure from being applied
to the patient’s stomach.

[0035] Inadditionto allowing the quick and easy meas-
urement of intra-abdominal pressure of a patient, the
pressure measuring apparatus of the present invention
can also be used to check the patency of the drainage
catheter. Presently, after a urinary catheter has been in-
serted into a patient for an extended period of time, the
catheter may become partially or fully blocked by body
product deposits that build up within the catheter tip drain-
age holes or in the lumen. This phenomenon is referred
to as "incrustation".

[0036] When the pressure measuring apparatus of the
present invention is moved to its elevated, measuring
height, a partially or fully blocked catheter can be "diag-
nosed" by the speed at which the reservoir empties into
the bladder. For example, very slow emptying of the res-
ervoir into the bladder indicates a blocked or partially
blocked catheter that must be replaced. However, if the
reservoir drains into the bladder rapidly, this is an indi-
cation that the catheter is functioning normally. Since the
patient’s own urine is being returned to the bladder,
checking the catheter for incrustation can be done quickly
and easily with little to no additional risk of infection.
[0037] Various alternatives and embodiments are con-
templated as being within the scope of the following
claims particularly pointing out and distinctly claiming the
subject matter regarded as the invention.

Claims

1. A device for determining the intra-abdominal pres-
sure in a patient having a pre-inserted catheter, the
apparatus comprising:

a collection container (18), wherein during use
the catheter (12) drains fluid from the patient into
the collection container (18);

a reservoir (20, 62) having an inlet (22) and an
outlet (30) for receiving a volume of fluid from
the patient;

a transparent inlet tube (24, 44, 74) connecting
the inlet of reservoir to the catheter such that,
during use, the fluid from the patient drains into
the reservoir through the inlet tube when the res-
ervoir is below the patient and fluid from the res-
ervoir flows back to the patient when the reser-
Voir is positioned above the patient;

adrainage tube (32) connecting the outlet of res-
ervoir to the collection container, wherein, dur-
ing use, fluid from the reservoir overflows into
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the drainage tube through the outlet,

an air vent (36, 72) formed in the reservoir such
that, the during use, interior of the reservoir is
vented to atmospheric pressure when the air
vent is in an open position;

measurement height indicator (38, 50) associ-
ated with the inlet tube, wherein during use the
measurement height indicator determines a
measurement height of the reservoir above the
patient, the measurement height being used to
determine the intra-abdominal pressure; and

a liquid level indicator (40) associated with the
inlet tube to indicate, during use, the height of
the liquid in the inlet tube when the reservoir is
at the measurement height.

The device of claim 1 wherein the liquid level indica-
tor (40) is a series of markings formed on the trans-
parentinlet tube (24, 74), the markings being spaced
from each other to represent the intra-abdominal
pressure in the patient.

The device of claim 1 or 2 wherein the liquid level
indicator is a measuring tape (46) having a first end
fixed to the reservoir (20, 62) and a second end fix-
able relative to the patient, wherein the measuring
tape includes a series of markings such that when
the reservoiris atthe measurement height, the mark-
ings on the measurement tape are positioned near
the transparent inlet tube (44).

The device of any one of claims 1 to 3 wherein the
measurement height indicator is a zero marking (38)
printed on the inlet tube, wherein during use the
measurement height is reached when the zero indi-
cator is level with a horizontal axis (52) extending
through the patient.

The device of claim 3 wherein the measurement
height indicator is a zero marking (50) printed on the
measurement cape (46) such that during use the
measurement heightis reached when the zero mark-
ing is level with a horizontal axis (52) extending
through the patient.

The device of any one of claims 1 to 5 further com-
prising a closing device (70) positioned to prevent
the flow of fluid through the drainage tube (64) when
the reservoir (62) is in an upright position.

The device of claim 6 wherein the closing device (70)
blocks the air vent (72) when the reservoir is in an
inverted position.

The device of any one of claims 1 to 7 wherein the
outlet (30) of the reservoir (62) is positioned such
that, during use, once the volume of liquid in the res-
ervoir reaches a predetermined measurement vol-
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ume, additional fluid flowing into the reservoir over-
flows the reservoir through the outlet opening such
that the reservoir maintains the constant measure-
ment volume.

The device of any one of claims 1 to 8 wherein the
air vent (36) includes afilter to prevent contamination
of the fluid within the reservoir.

A method of operating a device of claims 1 to 9, the
method comprising the steps of:

positioning the reservoir (20, 62) between the
catheter (12) and the collection container (18),
the reservoir being connected to the catheter by
a transparent inlet tube such that the reservoir
fills with the fluid drained from the patient when
the reservoir is positioned below the patient;
raising the reservoir to a defined measurement
height above the patient such that the volume
of fluid in the reservoir flows back into the patient
through the transparent inlet tube and the cath-
eter; and

measuring the height of the fluid in the transpar-
ent inlet tube after the fluid has been returned
to the patient from the reservoir to determine the
intra-abdominal pressure in the patient.

The method of claim 10 wherein the inlet tube is
transparentand includes a zero marking (38), where-
in the step of raising the reservoir above the patient
to the measurement height includes raising the res-
ervoir until the zero marking on the inlet tube is level
with the horizontal axis (52) of the patient.

The method of claim 10 further comprising the step
of venting the reservoir to atmosphere when the res-
ervoir is positioned at the measurement height.

Patentanspriiche

1.

Vorrichtung zum Bestimmen des intraabdominalen
Drucks bei einem Patienten mit einem voreingesetz-
ten Katheter, wobei die Vorrichtung umfasst:

einen Sammelbehélter (18), wobei wahrend des
Gebrauchs des Katheters (12) Flissigkeit aus
dem Patienten in den Sammelbehélter (18) ab-
geleitet wird;

einen Behalter (20, 62) mit einem Einlass (22)
und einem Auslass (30), um ein Flussigkeitsvo-
lumen vom Patienten aufzunehmen;

eine transparente Einlassrohre (24, 44, 74), die
den Einlass des Behalters wahrend des Ge-
brauchs so mit dem Katheter verbindet, dass
Flissigkeit vom Patienten Uber die Einlassrohre
in den Behalter abgeleitet wird, wenn sich der
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Behalter unter dem Patienten befindet, und
Flissigkeit aus dem Behalter zurtick in den Pa-
tienten flie3t, wenn der Behalter iiber dem Pa-
tienten angeordnet ist;

eine Ableitungsrohre (32), die den Auslass des
Behalter mit dem Sammelbehalter verbindet,
wobei wahrend des Gebrauchs Fliissigkeit aus
dem Behélter durch den Auslass in die Ablei-
tungsréhre berlauft;

eine Entliftungsoffnung (36, 72), die so im Be-
halter ausgebildet ist, dass wahrend des Ge-
brauchs das Innere des Behalters auf atmo-
sphéarischen Druck entliftet wird, wenn sich die
Entliftungs6ffnung in einer offenen Stellung be-
findet;

einen Messhoéhenanzeiger (38, 50), der mit der
Einlassrohre verbunden ist, wobei wahrend des
Gebrauchs der Messhéhenanzeiger eine Mes-
shohe flir den Behalter Uber dem Patienten be-
stimmt, wobei die Messhdhe zur Bestimmung
des intraabdominalen Drucks verwendet wird;
und

einen Flussigkeitspegelanzeiger (40), der mit
der Einlassréhre verbunden ist, um wahrend
des Gebrauchs die Hohe der Flissigkeit in der
Einlassréhre anzuzeigen, wenn sich der Behal-
ter auf der Messhdéhe befindet.

Vorrichtung nach Anspruch 1, wobei es sich beidem
Flissigkeitspegelanzeiger (40) um eine Reihe von
auf der transparenten Einlassrohre (24, 74) ausge-
bildeten Markierungen handelt, wobei die Markie-
rungen voneinander beabstandet sind, um den im
Patienten herrschenden intraabdominalen Druck
darzustellen.

Vorrichtung nach Anspruch 1 oder 2, wobei es sich
bei dem Flissigkeitspegelanzeiger um ein Mal3band
(46) mit einem ersten Ende handelt, das am Behalter
(20, 62) befestigt ist, und einem zweiten Ende, das
in Bezug auf den Patienten befestigt werden kann,
wobei das Mafliband eine Reihe von Markierungen
umfasst, so dass, wenn sich der Behalter auf der
Messhoéhe befindet, die Markierungen am MafRRband
sich nahe an der transparenten Einlassrohre (44)
befinden.

Vorrichtung nach einem der Anspriiche 1 bis 3, wo-
bei es sich bei dem Messhéhenanzeiger um eine
Nullmarkierung (38) handelt, die auf die Einlassréhre
aufgedruckt ist, wobei wahrend des Gebrauchs die
Messhohe erreicht ist, wenn sich der Nullanzeiger
auf gleicher H6he mit einer horizontalen Achse (52)
befindet, die sich durch den Patienten erstreckt.

Vorrichtung nach Anspruch 3, wobei es sich bei dem
Messhoéhenanzeiger um eine Nullmarkierung (50)
handelt, die auf das MaRband (46) aufgedruckt ist,
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so dass wahrend des Gebrauchs die Messhohe er-
reicht ist, wenn sich der Nullanzeiger auf gleicher
Hohe mit einer horizontalen Achse (52) befindet, die
sich durch den Patienten erstreckt.

Vorrichtung nach einem der Anspriche 1 bis 5, dar-
Uber hinaus eine Verschlussvorrichtung (70) umfas-
send, die angeordnetist, um die Strémung von Flis-
sigkeit durch die Ableitungsréhre (64) zu verhindern,
wenn sich der Behalter (62) in einer aufrechtstehen-
den Stellung befindet.

Vorrichtung nach Anspruch 6, wobei die Ver-
schlussvorrichtung (70) die Entluftungséffnung (72)
blockiert, wenn sich der Behélter in einer auf den
Kopf gestellten Stellung befindet.

Vorrichtung nach einem der Anspriiche 1 bis 7, wo-
bei der Auslass (30) des Behalters (62) so angeord-
net ist, dass wahrend des Gebrauchs, sobald das
Flussigkeitsvolumen im Behalter ein vorbestimmtes
Messvolumen erreicht, zusatzliche, in den Behalter
flieRende Flussigkeit durch die Auslasséffnung tber
den Behalter Uberlauft, so dass der Behalter das
konstante Messvolumen beibehalt.

Vorrichtung nach einem der Anspriiche 1 bis 8, wo-
bei die Entliftungs6ffnung (36) einen Filter umfasst,
um eine Kontaminierung der Flussigkeit im Behalter
zu verhindern.

Verfahren zum Bedienen einer Vorrichtung nach den
Anspriichen 1 bis 9, wobei das Verfahren die folgen-
den Schritte umfasst:

Anordnen des Behalters (20, 62) zwischen dem
Katheter (12) und dem Sammelbehalter (18),
wobei der Behélter durch eine transparente Ein-
lassrohre so am Katheter angeschlossen ist,
dass sich der Behalter mit der aus dem Patien-
ten abgeleiteten Flussigkeit fillt, wenn der Be-
halter unter dem Patienten angeordnet ist;
Anheben des Behalters auf eine bestimmte
Messhohe tber dem Patienten, so dass das im
Behalter befindliche Fllissigkeitsvolumen durch
die transparente Einlassrohre und den Katheter
zurlick in den Patienten flie3t; und

Messen der Hohe der Flussigkeit in der trans-
parenten Einlassrohre, nachdem die Flussigkeit
aus dem Behalter in den Patienten zurtickgelei-
tet wurde, um den im Patienten herrschenden
intraabdominalen Druck zu bestimmen.

Verfahren nach Anspruch 10, wobei die Einlassrohre
transparent ist und eine Nullmarkierung (38) um-
fasst, wobei der Schritt des Anhebens des Behélters
Uber dem Patienten auf die Messhéhe umfasst, den
Behalter anzuheben, bis die Nullmarkierung der Ein-

15

20

25

30

35

40

45

50

55

12,

lassrohre sich auf einer Hohe mit der horizontalen
Achse (52) des Patienten befindet.

Verfahren nach Anspruch 10, darliber hinaus den
Schritt des Entliiftens des Behélters auf atmospha-
rischen Druck umfassend, wenn der Behalter auf der
Messhdhe angeordnet ist.

Revendications

1.

Dispositif servant a déterminer la pression intra-ab-
dominale d’un patient ayant un cathéter pré-inséré,
I'appareil comprenant :

un récipient de collecte (18), dans lequel, pen-
dant l'utilisation, le cathéter (12) draine le fluide
depuis le patient dans le récipient de collecte
(18);

un réservoir (20, 62) présentant une entrée (22)
et une sortie (30) pour recevoir un volume de
fluide du patient ;

un tube d’admission transparent (24, 44, 74) re-
liant 'entrée du réservoir au cathéter de sorte
que, pendant 'utilisation, le fluide du patient est
drainé dans le réservoir via le tube d’admission
quand le réservoir est au-dessous du patient et
le fluide du réservoir s’écoule de nouveau jus-
qu’au patient lorsque le réservoir est placé au-
dessus du patient;

un drain (32) reliant la sortie du réservoir au ré-
cipient de collecte, dans lequel, pendant I'utili-
sation, le fluide du réservoir déborde dans le
drain via la sortie ;

une prise d’air (36, 72) formée dans le réservoir
de sorte que, pendant I'utilisation, l'intérieur du
réservoir est mis a la pression atmosphérique
quand la prise d’air est en position ouverte ;
unindicateur de hauteur de mesure (38, 50) relié
au tube d’admission dans lequel, pendant I'uti-
lisation, l'indicateur de hauteur de mesure dé-
termine une hauteur de mesure du réservoir au-
dessus du patient, la hauteur de mesure étant
utilisée pour déterminer la pression intra-
abdominale ; et

un indicateur de niveau de liquide (40) relié au
tube d’admission pour indiquer, pendant I'utili-
sation, la hauteur du liquide dans le tube d’ad-
mission quand le réservoir est a la hauteur de
mesure.

Dispositif selon la revendication 1, dans lequel l'in-
dicateur de hauteur de liquide (40) consiste en une
série de marquages figurant sur le tube d’admission
transparent (24, 74), les marquages étant éloignés
les uns des autres pour représenter la pression intra-
abdominale du patient.
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Dispositif selon la revendication 1 ou 2, dans lequel
l'indicateur de niveau de liquide est un ruban de me-
sure (46) ayant une premiére extrémité fixée au ré-
servoir (20, 62) et une seconde extrémité pouvant
étre fixée au niveau du patient, dans lequel le ruban
de mesure comprend une série de marquages de
sorte que, lorsque le réservoir est a la hauteur de
mesure, les marquages sur le ruban de mesure sont
placés pres du tube d’admission transparent (44).

Dispositif selon 'une quelconque des revendications
1 a3, dans lequel l'indicateur de hauteur de mesure
est un marquage zéro (38) imprimé sur le tube d’ad-
mission dans lequel, pendant I'utilisation, la hauteur
de mesure est atteinte quand le marquage zéro est
au niveau d’'un axe horizontal (52) s’étendant a tra-
vers le patient.

Dispositif selon la revendication 3, dans lequel I'in-
dicateur de hauteur de mesure estun marquage zéro
(50) imprimé sur le ruban de mesure (46) de sorte
que, pendant l'utilisation, le niveau de hauteur de
mesure est atteint quand le marquage zéro est au
niveau d'un axe horizontal (52) s’étendant a travers
le patient.

Dispositif selon 'une quelconque des revendications
1a5, comprenant en outre un dispositif de fermeture
(70) placé de maniere a empécher I'écoulement du
fluide via le drain (64) quand le réservoir (62) est en
position verticale.

Dispositif selon la revendication 6, dans lequel le dis-
positif de fermeture (70) bloque la prise d’air (72)
quand le réservoir est en position inversée.

Dispositif selon 'une quelconque des revendications
1 a7, dans lequel la sortie (30) du réservoir (62) est
placée de telle sorte que, pendant I'utilisation, une
fois que le volume de liquide dans le réservoir atteint
un volume de mesure prédéterminé, un fluide addi-
tionnel s’écoulant dans le réservoir déborde du ré-
servoir via 'orifice de sortie de telle sorte que le ré-
servoir maintient le volume de mesure constant.

Dispositif selon 'une quelconque des revendications
1 a 8, dans lequel la prise d’air (36) comprend un
filtre servant a empécher la contamination du fluide
dans le réservoir.

Procédé de fonctionnement d’un dispositif selon les
revendications 129, le procédé comprenant les éta-
pes consistant a :

placer le réservoir (20, 62) entre le cathéter (12)
et le récipient de collecte (18), le réservoir étant
relié au cathéter par un tube d’admission trans-
parent de telle sorte que le réservoir se remplit
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du fluide drainé du patient lorsque le réservoir
est placé au-dessous du patient ;

lever le réservoir a une hauteur de mesure dé-
finie au-dessus du patient de telle sorte que le
volume de fluide dans le réservoir s’écoule de
nouveau dans le patient via le tube d’admission
transparent et le cathéter ; et

mesurer la hauteur du fluide dans le tube d’ad-
mission transparent aprés que le fluide a été re-
tourné au patient a partir du réservoir pour dé-
terminer la pression intra-abdominale du pa-
tient.

Procédé selon la revendication 10, dans lequel le
tube d’admission est transparent et comprend un
marquage zéro (38), dans lequel I'étape consistant
alever le réservoir au-dessus du patient a la hauteur
de mesure comprend le levage du réservoir jusqu’a
ce que le marquage zéro sur le tube d’admission soit
au niveau de I'axe horizontal (52) du patient.

Procédé selon la revendication 10, comprenant en
outre I'étape consistant a mettre a 'air libre le réser-
voir quand le réservoir est placé a la hauteur de me-
sure.
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