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Description

[0001] The presentinvention refers to a device for the
in vivo measurement of pressures and pressure varia-
tions in or on bones or on dental implants according to
the preamble of claim 1.

[0002] DE-A-38 41 429 discloses a device similar to
the preamble of claim 1, however directed solely to
measuring the intracranial pressure, where the pressure
sensor comprises a membrane whose oscillations act
upon an oscillating circuit which measures the varia-
tions. The housing of the pressure sensor comprises a
circuit board one side of which forms a capacitor with
the membrane while a coil is disposed on the other side.
The fact to fix all parts of the sensor on both sides of the
circuit board attached to a housing renders this sensor
inflexible in view of placing the membrane and /or the
coil at appropropriate spots. Furthermore, this device in-
volves important operative damages since a hole of
11-12 mm has to be drilled which also causes problems
at the removal of the pressure sensor since bone and
scar tissue will have covered the pressure sensor in the
meantime.

[0003] US-A-4 281 667 discloses a method and de-
vice for measuring the intracranial differential pressure
where a sensor comprising two membranes is implant-
ed in the head and the excursions of the membrane
caused by the pressure difference are transmitted by an
L-C oscillator to a receiver outside the body wherein the
variations are recorded and available at any time. The
device is relatively complicated due to the fact that two
membranes are necessary, the possible transmission
distance is very short, and the location of the membrane,
resp. capacitor, is not independent of the location of the
coil.

[0004] EP-B-579 673 discloses a device for the in-
spection of implants where a component is fastened to
a tooth implant and its natural frequency is detected by
an appliance. The component is excited by a signal and
examined for mechanical resonance.

[0005] Also, various test arrangements are known
which allow to detect a loosened prosthesis by means
of a vibration analysis where e.g. two connections are
established in order to produce vibrations in the bone,
on one hand, and to measure the resulting vibrations
and to transmit them to an evaluating device, on the oth-
er hand.

[0006] On the background of this prior art, it is an ob-
ject of the present invention to provide a device for the
measurement of pressures and pressure variations in
or on bones or on dental replacements, whose probe
has a simple structure and is easy to implant and to re-
move, on one hand, and which is capable of transmitting
signals over such a distance that the latter can be cor-
rectly recorded by a reading device outside the human
or animal body, on the other hand.

Another object of the invention is to provide such a de-
sign of the probe and of the reading device that it is suit-
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able for various tasks inside the human or animal body.
These objects are attained by the device as described
in claim 1. Further advantages and embodiments are
defined in the dependent claims.

[0007] The invention is explained in more detail here-
inafter with reference to drawings of exemplary embod-
iments.

Fig. 1 shows a cross-section according to line
I-1'in Fig. 2 of a first exemplary embodi-
ment of a probe according to the inven-
tion;

Fig. 2 shows a top view of the probe of Fig. 1;

Fig. 3 shows a second exemplary embodiment
of a probe according to the invention;

Figs. 4, 4A  schematically show the link between the
probe and the receiver of the device;

Fig. 5 shows the probe of Fig. 1 implanted in a
bone;

Fig. 6 shows an alternative embodiment of the
probe of Fig. 5 on an articulation;

Fig. 7A schematically shows the probe of Fig. 1
in the medulla of a femur provided with a
hip joint prosthesis;

Fig. 7B schematically shows an alternative em-
bodiment of the probe of the invention on
a hip joint prosthesis implanted in the fe-
mur; and

Fig. 7C shows an alternative embodiment of Fig.
7B.

[0008] Naturally, a probe intended for implantation

should be as small as possible, but at the same time
efficient enough to be able to send signals from inside
the body to the surface of the body at least. Such a probe
is schematically illustrated in Fig. 4, and an exemplary
embodiment thereof is shown in Fig. 1. The probe forms
an oscillating circuit comprising a capacitor C and a coil
L which determine the natural frequency of the oscillat-
ing circuit. In this embodiment, coil L is invariable,
whereas the membrane of capacitor C is more or less
deformed by the pressure outside the probe, thus vary-
ing the capacity of the capacitor and therefore also the
natural frequency of the oscillating circuit.

[0009] The natural frequency is detected and record-
ed externally, i.e. by means of a receiver outside the
body comprising a resonance circuit, thus providing a
reliable measuring value of the momentary pressure at
the corresponding location.

[0010] A first embodiment of the probe is described
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with reference to Figs. 1 and 2. Probe 1 has a T-shaped
cross-section, the stem 11 of housing 37 comprising ca-
pacitive pressure sensor 8 and the crosspiece 12 com-
prising coil 13 and electronic circuit 14, which are con-
nected to each other by an electric conductor 15 extend-
ing in the housing as well. The crosspiece further com-
prises bores 28 for bone screws 29 in order to fasten
the probe to the bone.

[0011] Pressure sensor 8 shown in Fig. 1 consists of
a capacitor comprising a membrane 9, which may be a
silicon membrane, for example, and a variation of the
distance between the membrane and capacitor surface
10 will result in a variation of the capacity and thus of
the natural frequency of the oscillating circuit.

[0012] Alternatively, in the example according to Fig.
3, probe 16 may be directly screwed into a bone, more
particularly a maxillary, for which purpose it comprises
a pin 18 provided with a suitable threaded portion 17
allowing the probe to be screwed into the cortex 21 of
the bone. In this embodiment, capacitor 19 is composed
of capacitor plates 20 around which a coil 22 is wound.
The two outer capacitor plates 23 and 24 are acting as
membranes and are fastened to the inside of the hous-
ing surfaces, so that a variation of the height of the hous-
ing results in a variation of the thickness of the capacitor
and thus of its capacity. Advantageously, the housing
comprises two thinner portions 25 in order to be more
compressible in the direction of its height. If this probe
is fastened in the medulla, a cap 26 comprising a fas-
tening loop 27 can be screwed onto threaded pin 18, or
a dental replacement resp. a crown can be screwed on
in the area of the cap.

[0013] In a further embodiment, not shown in the
drawings, the membrane, for example made of titanium,
is located at the end of the stem, which also can be made
of titanium, and pretensioned by the uppermost of sev-
eral movable parts of a capacitor and acting with refer-
ence to the static parts of the capacitor fixed within the
stem. The movable parts are guided by a central pin be-
ing under the pressure of a spring. A movement of the
membrane variates the capacity of the capacitor, which
is transmitted like in the first embodiment

[0014] The probesshownin Figs. 1to 3 and described
may be used in this form or in modified forms in a device
for the in vivo measurement of pressures and pressure
variations. The device of the invention is schematically
illustrated in Fig. 7 and is composed of the probe, the
so-called interface 2, and of evaluating device 3.
[0015] Furthermore, Figs. 4 and 4A schematically il-
lustrate the operation of the measuring device. Fig. 4
only shows the schematic structure of the transmitter/
receiver section 7 of the evaluating device, which com-
prises a frequency generator F, a power supply 3V, an
output 3A, see Fig. 7, and a transmitter/receiver coil S
which drives the oscillating circuit L-C of the probe and
allows to detect the natural frequency F, of the latter in
the case of resonance, see Fig. 4A. In the present em-
bodiment, the natural frequency may be in the vicinity
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of 1450 kHz, and the deviation of the frequency caused
by a force of 1 N amounts to approx. 25 kHz. To those
skilled in the art, it is apparent that different dimensions
of the capacitor and of the coil and different forces will
produce different natural frequencies. This measuring
arrangement also allows to measure the static pressure,
i.e. without a variation of the capacitor dimensions. The
above indications shall be regarded as an example.
[0016] Such an arrangement further allows an evalu-
ation both of the phase ® and of the voltage V of the
oscillating circuit. In an alternative embodiment, the re-
ceiver itself may deliver a D.C. voltage corresponding
to the measured pressure, which is subsequently eval-
uated by means of existing apparatus such as comput-
ers, chart recorders, etc.

[0017] Inview of the increasing tendency towards dig-
ital electronic circuits, it is understood that digital signals
may be used instead of processing analog signals, thus
allowing for an improved measuring accuracy and main-
ly for an increased insensitivity to interference and long-
er operating distances.

[0018] If the probe and the receiver are used alone,
problems may arise due to the fact that the evaluating
unit cannot always be positioned close enough to the
probe. Therefore, in an advantageous embodiment of
the invention according to Fig. 7, a so-called interface 2
is provided which receives the signals of the probe and
allows their transmission over a greater distance of e.g.
20 to 100 m. To this end, the interface comprises a pow-
er supply e.g. in the form of a long-life battery or of solar
cells or the like. The interface may either be operated
directly on the body or under the skin in the vicinity of
the probe. If the interface is implanted as well, it is ob-
vious that it should be as small as possible and that in
this case, according to present knowledge, the power
supply should be a long-life battery. The interface is pref-
erably flexible and capable of being externally attached
to the skin at the location of the implant by means of a
bandage while the measurements are being performed.
[0019] Alternatively, the interface may be divided into
two component parts which are connected to each other
by a cable. In this case, one portion consists of the an-
tenna section, which is e.g. taped to the patient's skin
and may be 1-2 mm thick and flexible, while the other
portion contains the remaining electronics and the bat-
tery. In this manner, a single interface allows to transmit
measuring values from a plurality of probes. If it is im-
possible, for example, to attach an interface to the neck
or to another portion of the body because it is too large
and uncomfortable, an antenna may be used in these
places while the other portion of the interface is affixed
to another portion of the patient's body or to the bed.
[0020] In the exemplary application according to Fig.
5or 7A, probe 1 of Fig. 1 is fastened to resp. in a bone.
In this case, pressure sensor 8 is positioned inside the
medulla 4 of a femur 5 in which the shaft 6 of an artificial
hip joint is implanted. Probe 1 is fastened to the bone
by means of screws 29, and both coil 13 and electronic
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circuit 14 are located outside the bone. This solution of-
fers the advantage of allowing a better transmission of
the electric values over a greater distance as well as a
substantially reduced size of the implantation hole in the
bone.

[0021] This solution is based upon the realization that
the space inside the bone, i.e. the medulla, may be con-
sidered as a communicating vessel, such that pressure
variations at any point of the medulla will propagate in
the latter and compensate each other. Consequently,
the same pressure will be measured at any point in the
medulla of a bone. Thus, in the present case according
to Fig. 7, after the insertion of the prosthesis shaft 6 in
the femur 5, the forces acting upon the prosthesis while
standing or walking will be transmitted to the medulla
and cause an increase of the pressure in the latter. Now,
the better the prosthesis is anchored in the bone, the
smaller the pressure increase, thereby providing an al-
most natural, i.e. physiological transformation and
transmission of the forces. In other words, the extent of
the pressure increase in the medulla is a measure of the
quality of the anchorage of a prosthesis, which in turn
allows a judgement of the osteo-integration, i.e. of the
growth of the bone to the prosthesis or the cement man-
tle.

[0022] The recording of the pressure variations in the
medulla allows to monitor the healing progress after the
placement of a prosthesis, to determine the maximum
allowable load on the prosthesis during convalescence,
and to detect the occurrence of complications, especial-
ly of a loosening of the prosthesis, at an early stage.
[0023] However, the measuring device may also be
used for the observation of operations on articulations
since pressure variations may be indicative of the
course of an operation.

[0024] In the embodiment according to Fig. 7B, the
probe is divided, i.e. pressure sensor 30 is located at
some point of the prosthesis shaft 6 and connected to
coil 13 and electronic circuit 14, which are contained in
a separate housing, by a longer conductor 31.

[0025] In the embodiment according to Fig. 7C, the
entire probe 33 is located at the end of the prosthesis
shaft.

[0026] Considering the example of Fig. 7, it is appar-
ent that a probe may also be implanted in the medulla
of other bones, for example at the articulations of the
knee, of the shoulder, or of the elbow, and of course also
in animals. Furthermore, if the probe is suitably dimen-
sioned, the latter could e.g. be implanted in the oral cav-
ity, i.e. in a tooth or in the jaw bone, in order to monitor
the accretion of the bone to a dental implant, for exam-
ple.

[0027] In Fig. 6, the probe is divided as in Fig. 7B, i.
e. pressure sensor 30 is connected by an electric con-
ductor 35 to an housing 34 containing coil 13 and elec-
tronic circuit 14, the pressure sensor being located at
the tibia 36 of a knee joint, and housing 34 being fas-
tened to the bone by means of screws 29.
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[0028] Furthermore, a probe of this kind also allows
to monitor other sequences of motions on human or an-
imal skeletons which may produce a pressure or a pres-
sure variation in the probe, more particularly if the probe
is fastened in joints, on the bone, in muscles, tendons
or various vessels.

[0029] Thus, the probe may be used in veterinary
medicine, for example in order to perform a diagnosis
of lameness in horses, for training surveillance, or for
the classification of suitable soils with regard to stress
of the articulations and the development of arthrosis.
[0030] Inthe examples, the probe is illustrated as be-
ing rectangular resp. in the form of a cube, but other,
especially rounded or spherical shapes are possible as
well, particularly if the probe is to be integrated in pros-
theses, implants, or joints.

[0031] Inafurther developmentof the invention, a plu-
rality of probes may be used in the same body, the nat-
ural frequency of each probe being adjusted such that
they operate on adjoining frequency bands. In this case,
the receiver resp. the evaluating unit must be designed
accordingly.

[0032] As already mentioned in the introduction, a
probe of the invention may also be used for various other
measurements. Thus, the recording of the pressure var-
iations vs. time may be indicative of the development of
arthroses. Furthermore, with a single probe or a plurality
thereof, itis possible to measure specific pressure loads
in joints resp. in parts of joints.

[0033] Thus, atleast three different applications of the
probe can be distinguished, namely:

a) intraossar, as previously described;

b) intraarticular, the probe being fastened between
the parts of joints to be measured; and

c) extraossar, the probe being fastened on the out-
side of bones or in tendons, muscles, or various
vessels.

[0034] The receiver may also be in the form of a min-
iaturized multichannel recorder capable of recording, in
the receiver itself, the force variations of different probes
over prolonged periods of time for ulterior evaluation
while each probe can be identified from the outside.

Claims

1. Device for the in vivo measurement of pressures
and pressure variations in or on a body, the device
comprising an implantable probe (1, 33) and an
evaluating unit (3), the probe comprising an oscil-
lating circuit (L-C) including a pressure sensor (8,
30) in the form of a capacitor having a deformable
membrane (9) and a coil (13), and the evaluating
unit comprising a resonance oscillating circuit ca-
pable of detecting the natural frequency (F,) of the
oscillating circuit (7), the natural frequency (F.) of
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the oscillating circuit (L-C) being determined by the
momentary pressure acting on the pressure sensor,
or variable according to variations of a dimension
of the pressure sensor caused by pressure varia-
tions, characterised in that the device is foreseen
for in vivo measurements inside or outside bones,
whereby the membrane (9) is spatially separated
independent from the coil (13) and connected to the
coil (13) by an electric conductor (15, 31, 35) and
in that the housing (32, 34; 37) containing at least
the coil (13) and the electric circuit (14), is provided
with bores (28) and screws (29) in order to be fas-
tened to the cortex (21) of a bone (5, 36).

Device according to claim 1, characterised in that
the pressure sensor (8, 30) is so designed that it is
capable of being introduced in the medulla (4) of a
bone (5) or attached to a bone (36).

Device according to claim 1, characterised in that
the pressure sensor (8, 30) is so designed that it is
capable of being fastened to or integrated in a pros-
thesis (6).

Device according to any one of claims 1 to 3, char-
acterised in that the pressure sensor (30) compris-
es a housing and the coil (13) and the electric circuit
(14) are disposed in another housing (32, 34) and
connected to each other by an electric conductor
(31, 5) to form the probe.

Device according to any one of claims 1 to 3, char-
acterised in that the pressure sensor (8), the coil
(13), and an electric circuit (14) are disposed in a
T-shaped housing (37), the pressure sensor (8) be-
ing disposed in the stem (11) and the coil (13) as
well as the electric circuit (14) being disposed in the
crosspiece and connected to each other by an elec-
tric conductor (15) to form the probe (1, 33).

Device for the in vivo measurement of pressures
and pressure variations in or on a body, the device
comprising an implantable probe (16) and an eval-
uating unit (7), the probe (16) comprising an oscil-
lating circuit (L-C) including a pressure sensor in the
form of a capacitor (19) having a deformable mem-
brane ((23, 24) and a coil (22), and the evaluating
unit (3) comprising a resonance oscillating circuit
(7) capable of detecting the natural frequency (F,)
of the oscillating circuit, the natural frequency (F¢)
of the oscillating circuit (L-C) being determined by
the momentary pressure acting on the pressure
sensor (8), or variable according to variations of a
dimension of the pressure sensor (8) caused by
pressure variations, characterised in that the
probe (16) comprises a threaded pin (17, 18) which
is designed to be screwed into the cortex (21) of a
bone (5) and in that the capacitor (19) is contained
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10.

in a housing and has compressible capacitor plates
(20), the two outermost capacitor plates (23, 24) be-
ing fastened to the inside of the sides of the housing,
which are displaceable relative to each other as
well.

Device according to claim 6, characterised in that
the housing comprises thinner portions (25) in order
to be compressible and to act on the capacitor (19).

Device according to any one of claims 1 to 7, char-
acterised in that the device includes an interface
(2) which is designed to receive the signals of the
probe and to transmit them to the evaluating device,
the interface comprising a power supply.

Device according to claim 8, characterised in that
the interface (2) comprises a long-life battery and is
designed for implantation.

Device according to claim 8 or 9, characterised in
that the interface (2) is composed of at least two
portions which are connected to each other by a ca-
ble, one of the portions containing the antenna and
the other portion containing the remaining electron-
ics and the battery.

Patentanspriiche

1.

Vorrichtung zur In-vivo-Messung von Driicken und
Druckschwankungen im oder am Kérper, wobei die
Vorrichtung eine implantierbare Sonde (1, 33) und
eine Auswerteeinheit (3) aufweist, die Sonde einen
einen Drucksensor (8, 30) in Form eines Konden-
sators mit einer verformbaren Membran (9) und ei-
ne Spule (13) enthaltenden Schwingkreis (L-C) ent-
halt und die Auswerteeinheit einen Resonanz-
schwingkreis zur Erkennung der Eigenfrequenz
(F) des schwingkreises (7) aufweist, wobei die Ei-
genfrequenz (F,) des Schwingkreises (L-C) durch
den momentanen Druck auf den Drucksensor be-
stimmt ist oder durch eine durch Druckschwankun-
gen hervorgerufene Anderung einer Dimension des
Drucksensors veranderbar ist, dadurch gekenn-
zeichnet, dass die vorrichtung flr in-vivo-Messun-
gen innerhalb oder ausserhalb von Knochen vorge-
sehen ist, wobei die Membran (9) raumlich von der
Spule (13) getrennt und von derselben unabhangig
und uber einen elektrischen Leiter (15, 31, 35) mit
der Spule (13) verbunden ist, und dass das Gehau-
se (32, 34; 37), welches zumindest die Spule (13)
und die elektrische Schaltung (14) enthalt, Bohrun-
gen (28) und Schrauben (29) zur Befestigung an
der Corticalis (21) eines Knochens (5, 36) aufweist.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass der Drucksensor (8, 30) derart aus-
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gebildet ist, dass er in der Medulla (4) eines Kno-
chens (5) anbringbar oder an einem Knochen (36)
befestigbar ist.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass der Drucksensor (8, 30) derart aus-
gebildet ist, dass er an einer Prothese (6) befestig-
bar oder darin integrierbar ist.

Vorrichtung nach einem der Anspriiche 1 bis 3, da-
durch gekennzeichnet, dass der Drucksensor
(30) ein Gehause aufweist und die Spule (13) und
die elektrische Schaltung (14) in einem anderen
Gehause (32, 34) angeordnet und lber einen elek-
trischen Leiter (31, 5) miteinander verbunden sind
und die Sonde bilden.

Vorrichtung nach einem der Anspriche 1 bis 3, da-
durch gekennzeichnet, dass der Drucksensor (8),
die Spule (13) und eine elektrische Schaltung (14)
in einem T-formigen Gehause (37) untergebracht
sind, wobei der Drucksensor (8) im Schenkel (11)
und die Spule (13) sowie die elektrische Schaltung
(14) im Querbalken angeordnet und Uber einen
elektrischen Leiter (15) miteinander verbunden sind
und die Sonde (1, 33) bilden.

Vorrichtung zur In-vivo-Messung von Driicken und
Druckschwankungen im oder am Korper, wobei die
Vorrichtung eine implantierbare Sonde (16) und ei-
ne Auswerteeinheit (7) aufweist, die Sonde (16) ei-
nen einen Drucksensor in Form eines Kondensa-
tors (19) mit einer verformbaren Membran (23, 24)
und eine Spule (22) enthaltenden Schwingkreis
(L-C) enthalt und die Auswerteeinheit (3) einen Re-
sonanzschwingkreis (7) zur Erkennung der Eigen-
frequenz (F,) des Schwingkreises aufweist, wobei
die Eigenfrequenz (F,) des Schwingkreises (L-C)
durch den momentanen Druck auf den Drucksensor
(8) bestimmt ist oder durch eine durch Druck-
schwankungen hervorgerufene Anderung einer Di-
mension des Drucksensors (8) veranderbar ist, da-
durch gekennzeichnet, dass die Sonde (16) einen
Gewindestift (17, 18) aufweist, der ausgebildet ist,
in der Corticalis (21) eines Knochens (5) einge-
schraubt zu werden, und dass der Kondensator (19)
in einem Gehause enthalten ist und zusammen-
driickbare Kondensatorplatten (20) aufweist, wobei
die beiden dusseren Kondensatorplatten (23, 24)
im Innern der ebenfalls relativ zueinander bewegli-
chen Seiten des Gehauses befestigt sind.

Vorrichtung nach Anspruch 6, dadurch gekenn-
zeichnet, dass das Gehause dlinnere Stellen (25)
aufweist, so dass es zusammendriickbar ist und auf
den Kondensator (19) wirkt.

Vorrichtung nach einem der Anspriiche 1 bis 7, da-
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10.

durch gekennzeichnet, dass die Vorrichtung ein
Interface (2) aufweist, das ausgebildet ist, die Si-
gnale der Sonde aufzunehmen und an die Auswer-
teeinrichtung weiterzugeben, wobei das Interface
eine Stromversorgung aufweist.

Vorrichtung nach Anspruch 8, dadurch gekenn-
zeichnet, dass das Interface (2) eine Langzeitbat-
terie aufweist und ausgebildet ist, um implantiert zu
werden.

Vorrichtung nach Anspruch 8 oder 9, dadurch ge-
kennzeichnet, dass das Interface (2) aus minde-
stens zwei Teilen besteht, welche Uber ein Kabel
miteinander verbunden sind, wobei der eine Teil die
Antenne und der andere Teil die restliche Elektronik
und die Batterie enthalt.

Revendications

Dispositif pour la mesure in vivo de pressions et de
variations de pression dans ou au corps, le dispo-
sitif comprenant une sonde implantable (1, 33) et
une unité d'évaluation (3), la sonde comprenant un
circuit oscillant (L-C) composé d'un capteur de
pression (8, 30) sous forme d'un condensateur
ayant une membrane déformable (9) et d'une bobi-
ne (13), et l'unité d'évaluation comprenant un circuit
oscillant de résonance pour détecter la fréquence
propre (Fg) du circuit oscillant (7), la fréquence pro-
pre (F¢) du circuit oscillant (L-C) étant déterminée
par la pression momentanée agissant sur le capteur
de pression, ou variable selon les variations d'une
dimension du capteur de pression dues a des va-
riations de pression, caractérisé en ce que le dis-
positif est prévu pour des mesures in vivo a l'inté-
rieur ou a l'extérieur d'os, la membrane (9) étant
spatialement séparée et indépendante de la bobine
(13) et connectée a la bobine (13) par un conduc-
teur électrique (15, 31, 35), et en ce que le boitier
(32, 34; 37) logeant au moins la bobine (13) et le
circuit électrique (14) est pourvu d'alésages (28) et
de vis (29) pour sa fixation dans la corticale (21)
d'un os (5, 36).

Dispositif selon la revendication 1, caractérisé en
ce que le capteur de pression (8, 30) est adapté a
étre introduit dans la moelle (4) d'un os (5) ou atta-
ché a un os (36).

Dispositif selon la revendication 1, caractérisé en
ce que le capteur de pression (8, 30) est adapté a
étre fixé a ou intégré dans une prothése (6).

Dispositif selon I'une quelconque des revendica-
tions 1 a 3, caractérisé en ce que le capteur de
pression (30) comprend un boitier et que la bobine
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(13) et le circuit électrique (14) sont logés dans un
autre boitier (32, 34) et reliés I'une a l'autre par un
conducteur électrique (31, 5) pour former la sonde.

Dispositif selon l'une quelconque des revendica-
tions 1 a 3, caractérisé en ce que le capteur de
pression (8), la bobine (13) et un circuit électrique
(14) sont logés dans un boitier (37) en forme de T,
le capteur de pression (8) étant disposé dans le
montant (11) et la bobine (13) ainsi que le circuit
électrique (14) étant disposés dans la barre etreliés
l'une a l'autre par un conducteur électrique (15)
pour former la sonde (1, 33).

Dispositif pour la mesure in vivo de pressions et de
variations de pression dans ou au corps, le dispo-
sitif comprenant une sonde implantable (16) et une
unité d'évaluation (7), la sonde (16) comprenant un
circuit oscillant (L-C) composé d'un capteur de
pression sous forme d'un condensateur (19) ayant
une membrane déformable (23, 24) et d'une bobine
(22), et I'unité d'évaluation (3) comprenant un circuit
oscillant de résonance (7) pour détecter la fréquen-
ce propre (F,) du circuit oscillant, la fréquence pro-
pre (Fg) du circuit oscillant (L-C) étant déterminée
par la pression momentanée agissant sur le capteur
de pression (8), ou variable selon les variations
d'une dimension du capteur de pression (8) dues a
des variations de pression, caractérisé en ce que
la sonde (16) comporte un goujon fileté (17, 18)
adapté a étre vissé dans la corticale (21) d'un os
(5), eten ce que le condensateur (19) estlogé dans
un boitier et comporte des plaques de condensa-
teur (20) compressibles, les deux plaques de con-
densateur extérieures (23, 24) étant fixées a l'inté-
rieur des co6tés du boitier, lesquelles sont égale-
ment déplagables I'une par rapport a l'autre.

Dispositif selon la revendication 6, caractérisé en
ce que le boitier présente des parties amincies (25)
afin d'étre compressible et d'agir sur le condensa-
teur (19).

Dispositif selon l'une quelconque des revendica-
tions 1 a7, caractérisé en ce que le dispositif com-
porte une interface (2) adaptée a recevoir les si-
gnaux de la sonde et a les transmettre au dispositif
d'évaluation, l'interface comprenant une alimenta-
tion.

Dispositif selon la revendication 8, caractérisé en
ce que l'interface (2) comporte une pile longue du-
rée et est congue pour étre implantée.

Dispositif selon la revendication 8 ou 9, caractérisé
en ce que l'interface (2) est composée d'au moins
deux parties qui sont reliées I'une a l'autre par un
cable, I'une des parties logeant I'antenne et l'autre
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partie logeant le reste de I'électronique et la batte-
rie.
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