WO 03/ 000146 PCT/ NLO2/ 00405 Device and nethod for |ocating an anatom cal
cavity in a body 5 The present invention relates to a device and a net hod
for | ocawiong/oamn4@nat om cal cavity in a body. Locating anranaioriesas cavity
in a body, for exanple the body of a patient, is inportant, inter alia,
for anaesthetics, in which 10 it is often necessary for substances which
have an anaesthetic action to be introduced into the anatom cal cavity,
such as for exanple the epidural cavity which is located in the vicinity
of the spinal cord. To locate the anatom cal cavity, it is generally
known to use a hollow needle and a reservoir filled 15 wth an isotonic
liquid or vdwice gagd metttadr €por ofdetian an rgrediomdnaly¢dvidy Wht& kody

di spl aceabl e plunger. In this case, the hollow needle is introduced into a
patient's body, in the vicinity of the |ocation where the cavity which is
to be | dcat®Be presentyaieventiion irgleteportosyri dguite podi td ometheg foe free

end 20 of tHg.dieagl &n AtchREal i GUYidyOkndRDdlyt Ure can be injected from
the injection syringe through the needl e and can reach the body of the

patient. The person who is handling the injection syringe with the needle,
for exanpl eLécatliygi &h agnatithigabnNe€atiasyd int @ body 0dsEe ekhfip e ettlee bbbyt &£
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will be sublaion! Qodpkesheiditflal LAEY ! B thgnibE1 VLT | RECROLD! £8F the
needle is situated. As a result, a certain 30 force wll "have to be exerted
on the plurRjeimPlgnghg ppdwiade cagity Welgly ddudegatadt e theyuiiginWhencf he
p]9i nth of thtglxéﬂegg,liﬁallrec&cﬁms trg_e aot eak caf_{a'ﬁdmicbh!fe taelityd fliew pg out
of the needle is.no |onger subject to any resjstance from surrouyndin

1 ssue, ancdqiRs 3 Lo KIPRR, ot HEe | PG ypeSleh b, oFPRRIOE SaThERAI i ng
t he asgénblwittanaheelsdtondci nlidqieichand whithth he gas usixtgrép apfeeat eamhe
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is often intro e nee I'nto ral cavity, so fhat, for
exanpl e, anad@¥st heedle dabsindmeducedh Batadm nipetéert’ s Woodg/ 0G@14Ehe

PCT/NLOZ/OO%Kginity of the location where the cavity which is to be located
is situated. The injection syringe is positioned at the free end

20 of the needle, and the liquid or gas mixture can be injected
from the injection syringe through the needle and can reach the
body of the patient. The person who is handling the injection
syringe with the needle, for example a physician, uses one hand

to introduce the needle further into the body and uses the thumb

25 of the other hand to exert pressure on the plunger of the
injection syringe. The 1liquid will seek to flow out of the
injection syringe via the open end of the needle, but in the
process will be subject to a resistance from the tissue in which

the point of the needle is situated. As a result, a certain

30 force will have to be exerted on the plunger, and a pressure
will be produced in the liquid. When the point of the needle
reaches the anatomical cavity, the 1liquid flowing out of the
needle is no longer subject to any resistance from surrounding
tissue, and the pressure in the liquid drops. The person who is

35 handling the assembly can feel this in the hand which he is
using to operate the injection syringe. When the epidural cavity

has been reached, a catheter is often introduced via the needle
into the epidural cavity, so that, for example, an anaesthetic

substance can be administered.



- 2 Wen the epidural cavity is being located, it is highly inportant
that the point of the needle should not pass beyond this cavity, since
there i s wban/oeoiné sk of the spinal cavity or 5 spinal coracoatiomdodos bei ng
af fected, which nmay have particularly adverse results for the patient.

Therefore, all kinds of nmethods and dev ces have been devel oped whi ch nake
it easier to locate an anatom cal cavity and reduce the risk of the point
of the needl e bej i ntroduced too far. 10 An exanpl e of a netho

Gevi oo of Miee B [ PURSAL. FHCGY P 2D T EBtEd8 280 TPhotkbah

devi ce conpmpsesant hbhehov\tmepbmt ooff | thed- rieédled shbhldesetvpass whegdnd s i n
I
communi cat i %stc%.blé,fé Jht%%% EnePdPs NHANS 4 k%%ﬁ?ﬁ’é'%} gglwgsv]g{f &

measuring means a pressure- neasurenen
rel at ed5t o apid@apr esoude lqshemél | itg beinge faffipatedi gnuhicdonvessi okaveeans

for convertdagichier B eadddEASIMIRE 0S| dRE pakeahed l&}ie.%é‘f‘ox@asélﬂ ng
means 20 into a formwhich is suitable for further processin

repr oduct i HP8aRE PEERRPF t M FetHCEEoliaVe cPepy ndpveloper whic e‘P%l'feed”co t he
pressure- rrmuberre@t1cﬁa@@ahnv\bnﬁkbm1beemt3ﬂca’ﬁderrteﬂdc@ytﬁéﬂ&lsk of the

si gnal - conver, 5| oD, %? The needLro etdp% kn wo device is intended to
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an infléction syri nge The | njection syringe contains a fluid in the form
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communi cati on Wlt one another via a T-shaped connector.
pressur e- méddar FREP fFans 338 Th are used to detect and rreasure t he
pressure prevalllng inthe liquid in the injection syringe, are also

connected t s T-s ed connector. The nown deyi ce al sqQ G [jses a
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consequence of rmverre e n€ed pr essu?e “at a
provi ded bwr@ﬁéumﬂm@ﬁmm@ r-hsn@l eybick- lﬁEatSﬂlré\tﬁg eanther pressure

cont i nuousIpteGAIPAEL i e MBARAW)NS s$hRELLEdersion means for converting
the pressure-measurement signal created by the measuring means

20 into a form which is suitable for further processing, and
reproduction means for emitting an acoustic signal which is

related to the pressure-measurement signal which has been

converted by the signal-conversion means.

25 The needle of the known device is intended to be introduced into
a body and is connected to the reservoir in the form of an
injection syringe. The injection syringe contains a fluid in the
form of an isotonic liquid. The needle and the injection syringe
are in communication with one another via a T-shaped connector.

30 The pressure-measuring means, which are used to detect and
measure the pressure prevailing in the liquid in the injection
syringe, are also connected to this T-shaped connector. The
known device also comprises a processor for processing a
pressure-measurement signal created by the pressure-measuring

35 means, in order that the rate of pressure variation can always
be determined, which pressure variation is primarily the
consequence of the movement of the needle in the body. The
pressure data provided by the processor and the pressure-

measuring means are continuously compared with margins stored in



WO 03/000146 PCT/ NLO2/00405 - 3 the processor. Wen the known device is
being used, the starting point is a situation in which the point of the
needl e i swalmpardyes situated in the vicinity of the cavityperinawiosso be

| ocated. The 5 needle, the injection syringe and the pressure-neasuring
means are connected to one anot her by changing the position of a switch.
In the inj Qq{é ?gogyggdxge there is a plunger which functions as a punp
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the needl e nndidagr eachadvide adat Aol athe aydddl eandbwaktas BBe Mustis) Opn
movi ng the body while using the pressure data displayed on the screen
20 to carefully maintain a pressure on the plunger. In the process,
the pressure in the liquid will vary. When the level of the
pressure variation exceeds a minimum level stored in the
processor and/or the pressure variation rate over a defined time
period is within minimum margins stored in the processor, the
25 warning means are activated and emit a first, acoustic warning
signal via acoustic reproduction means. If the pressure can be
restored by slightly displacing the plunger, without further
displacement of the needle, the first acoustic warning signal
will stop. On the other hand, if a more abrupt pressure
30 variation occurs and the pressure cannot be restored by
displacing the plunger, the warning means emit a second,
acoustic warning signal, which clearly differs from the first
warning signal. From the second warning signal, the person who
is handling the device can infer that the point of the needle
35 has reached the anatomical cavity and that he must stop moving

the needle.

A drawback of the device and method which are known from EP

0 538 259 is that the acoustic warning signals are emitted on



t he needl e. A drawback of the device and net hod which are known fromEP O
538 259 is that the acoustic warning signals are emtted on WO 03/000146
PCT/ NLO2/w040m00146 t he basis of an interpretation of the mpcesaweeodata by
the processor. Although the person who is handling the device can see the
i nst ant aneous pressure on the screen andtcan also feel this information
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al so connecdmcteowpdﬂrpaﬂm:anbodloraqortéssmcmeng shetldr fhealildseBustibbt rmfe,
measuri ng nﬁ@% provided for creating a pressure-neasurenent signal
which is re (?to the pressure prevailing in the fluid, and

si gnal -X®onversi on neans are provided for converting the
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acousti c sidmdbackhighelimihepedsentaat leesofrddueedr essure prevailing in the
fluid. In the device according to the invention, the pressure is nmade 30
continuously available to the person who is handllng the device and to any
onl ookdSs vikerargiingetprdwemredant ngpyandiont r iieicaiays obfe¢helsashievedt o

the body bypyeghevaliihhe acosstide Sisgpal 1ocdblidg) a8 I GREESRINAL | vaveEyt he
prevailing pressure and therefore of the pressure sigpal. The persog who

i s handllngF?WR¥H§é990ea hollow needle an a reservoir which
communication therewith and is filled with a fluid. The

reservoir is also connected to pump means for pressurizing the
20 fluid. Furthermore, measuring means are provided for creating a
pressure-measurement signal which is related to the pressure
prevailing in the fluid, and signal-conversion means are
provided for converting the pressure-measurement signal which
has been created by the measurement means into a form which is
25 suitable for further processing. Acoustic reproduction means are
also provided, which are designed to emit an acoustic signal

which is representative of the pressure prevailing in the fluid.

In the device according to the invention, the pressure is made
30 continuously available to the person who is handling the device
and to any onlookers who may be present during the introduction
of the needle into the body by means of the acoustic signal,
which is representative of the prevailing pressure and therefore
of the pressure signal. The person who is handling the device
35 can therefore use his hearing to obtain instantaneous pressure
data continuously, which data is directly representative of the
pressure in the needle which is coupled to the reservoir.
Consequently, the person who is handling the device can

continuously direct his eyes at the needle and does not have to



35 can therefore use his hearing to obtain instantaneous pressure data
continuously, which data is directly representative of the pressure in the
needl e whwotusiosoi@eupl ed to the reservoir. Consequently, trlog/NI®eseSWIO S
handl i ng the device can continuously direct his eyes at the needle and
does not have to WD 03/000146 PCT/NL02+0B465 5 work on the basis of

vi sual infowoaki oon antiter heacisi | ©f | nfienaht | bnforkapaohi cahdfomdvianitdgde i s

LR e con SRECHEARRON 8 Herk 16 TRASHIAHALES U Eniad LHE HGREOANAIERY Of

t he person mﬁo | Cce processor
t herefore |pf|th@amsmredt er%ﬁsaweahsmln%rqﬁsawaﬁitb#Wn lpLr égarleprm who

intra-indi V&Quaﬁarm%%urﬁhyardé’&bens fonaackhngaseor A Upt-Besssawbagl of
t he device and net hod which are known from EP 0 538 259 reI at es to the

risk of ThetPBFHOTSt dthe sndRAFPAPL 0t PefFY | 3 riRkREEFSEBLIPAYIA (1RGEGH
known devi ceor efittees ntiliy Sdudislpressmee i@ at eehs Mprokbathecqaer.son who i s
handling the device is assisted by the warning signals, the risk of the
needl e shooting through (too far) when the anatom cal cavity is reached
as a resul t Aofunrierhairdwbachgpiutbe teviserandpmetbod evlgieht hee 1Engrediremand

the other hgpd ob%%g %@edﬁetlgt@)ée'i:g RhESSYLR ¥ té?,% ptylaxbag%rf Qhel NReedle

injection syringe is stil resent. Since novi ng t needl e requires a
relati vBll'y a%@‘é %@ﬁpceﬁ "F%? dar -t ptshoyghg jtheg B?thdi%Yéﬁﬁsrﬂ‘é‘g‘Fqsgltllj‘llé. 20
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handl i ng t he~dévice contlnuousl recelvés the instantaneous pressure data
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hands are risk is by no means negligible.

20 This drawback is at least partially overcome by an important
preferred embodiment of the device according to the present
invention, which is provided with automatic pump means and in
particular is provided with automatic pump means which are
designed to continuously deliver the fluid.

25
When using the device according to the invention, the person who
is handling the device continuously receives the instantaneous
pressure data on the basis of his hearing, and therefore there
is no need to feel the pressure in the fluid. The use of

30 automatic pump means has the major advantage that the person who
is handling the device can use both hands to move the point of
the needle towards the anatomical cavity. When both hands are
being used, the person who is handling the device is able to
introduce the needle in a more controlled way than if only one

35 hand is used for this purpose. Moreover, he does not now have to
exert any force in order to generate the pressure, but rather

only has to exert force on the needle.

" In a further preferred embodiment of the device according to the



bei ng used, the person who is handling the device is able to introduce the
needle in a nore controlled way than if only one 35 hand is used for this
pur pose. Woresmoan¢ he does not now have to exert any for ®ETINLoood®s to
generate the pressure, but rather only has to exert force on the needle.
In a further preferred enbodi ment of ttebdevice according to the WO
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the fluid.

20 The risk of the point of the needle being introduced too far is
considerably reduced compared to the device which is known from

EP 0 538 259.

The device according to the invention is eminently suitable for
25 use for training purposes, in particular for training medical
personnel. An instructor can easily monitor the actions of a
student or trainee and provide suitable instructions, since he
can always hear information about the pressure state at the
point of the needle. If the preferred embodiment with the drive
30 means is being used, it has the additional advantage that the
student or trainee only has to concentrate on the movement of

the needle and can use both hands to do this.

The present invention also relates to a measuring and signalling
35 device which is intended in particular to be used in the device
for locating an anatomical cavity, and to a method for measuring
the pressure in a fluid at the location of the point of a hollow
needle which is situated in a body for the benefit of an

observer.



t he needl e and can use both hands to do this. The present invention also
relates to a neasuring and signalling 35 device which is intended in

parti cul awotos/obE4eised in the device for |ocating an anat eairealozoeesty, and
to a method for measuring the pressure in a fluid at the | ocation of the
point of a hollow needle which is sitwated in a body for the benefit of an
observer. WD 03/000146 PCT/ NLO2/ 00405 7 These and ot her aspects,

characteristics and adyantages of the present.,invention will be explained
in more deté}ﬁs%f"%eaog: e5f ag?ﬁ%tﬁ'olcfnlﬂﬁaffzjeﬁé?@r‘ispt?“c?n adil'af‘\ﬁﬁg e‘?grglé%l
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diagrammatically depicts g section of a second preferred enbodi nent of the

devi ce accofUBPFeRPbSt A APeKPtON 15 Fig. 1 shows a first preferred
enbodi ment of the device according to the invention, which is denoted

overall by _reference nuneral L _ 20 _Fig..1l shows one.of the possible uses
of the devi %leg'l‘,al Sgﬁ‘é’(s:i fi %ﬁ‘% yVJietws 0558 61Fs€&%%eﬁéegne%%fl&%f‘iafgcgwt Y,
in partli cudewriceheaaspirdinal teathey invantidunain beblich Az seattiaeces obhe of a

human body sy idel ¥gt § Pl raRed! @fyraffbt Ahily Fagq 1 and is denoted by
reference nunmeral 10. The anatom cal cavity or 25 epidural cavity is

denot ed by reference nuneral 15. The device 1 conprises a hollow puncture
needl e 20 wifl @ rEadkemmiidal1gldepicdhen ecnbg §00¥Nsédbrld Pretertb®

puncture needl e .20 . h een _introduced, part into the body 10 and the
needl e 30 p dl?f“?sgéit?ﬁaagﬁ“f% ﬁcﬁgrgf@i’ Nt ;g?%f RS dur al cavity 15.
The purncture needle 20 is provided with a handle 22, which can be held by
the person Iﬁho 'S thSUJ&I. ng, t l'fgrgyncé]fgf%rgggdl&tgoodimekgr S“%‘a@%'ee device

s handl e ables t

physi ci an. 22 en e user to
according to the invention, which is denoted overall by

reference numeral 1.

20 Fig. 1 shows one of the possible uses of the device 1,
specifically its use for locating an anatomical cavity, in
particular the epidural cavity, in a human body. A small section
of a human body is illustrated in cross section in Fig. 1 and is
denoted by reference numeral 10. The anatomical cavity or

25 epidural cavity is denoted by reference numeral 15.

The device 1 comprises a hollow puncture needle 20 with a needle
point 21. In the example shown in Fig. 1, the puncture needle 20
has been introduced part way into the body 10 and the needle
30 point 21 is situated in the vicinity of the epidural cavity 15.
The puncture needle 20 is provided with a handle 22, which can
be held by the person who is handling the puncture needle 20,
for example a physician. This handle 22 enables the user to
exert a pushing or pulling force on the puncture needle 20, in

35 order for it to be moved in a desired direction.

A reservoir 30 in the form of an injection syringe is positioned
in line with the puncture needle 20. The reservoir 30 comprises

a fluid-filled space 31 and a displaceable plunger 32 which



exert a pushing or pulling force on the puncture needle 20, in 35 order
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i njecti onweysiomgasi s positioned in line with the puncturecredadkeo®d. The
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convert ed plQEﬁﬂHms #BHSG?ehf#ﬁ Eﬂquépdtwltbrmneﬁkﬁﬂ}ﬁdcslgPE#SaMmﬁchauge

representatjye g LGt eFBUSE PREVAEddiFel JalBe 40 is connected to an
input 51 of a signal converter 50, which is able to convert a

20 pressure-measurement signal provided by the pressure gauge 40

into a form which can be used for further processing, for

example an electric voltage. The signal converter 50 is designed

to emit the converted pressure-measurement signal both at an

acoustic output 52 and at a visual output 53. It should be noted

25 that the pressure gauge 40 and the signal converter 50 can form

a single unit instead of two separate elements.

One input 61 of a synthesizer 60 is connected to the acoustic
output 52. The synthesizer 60 is designed to process the
30 converted pressure-measurement signal to form a sound signal
which is representative of the pressure prevailing in the
reservoir 30 and therefore of the said converted pressure-
measurement signal. The synthesizer 60 1s connected via an
output 62 to a loudspeaker 70 for emitting the sound signal. If
35 appropriate, an audio amplifier (not shown in more detail) is

also provided, for the purpose of amplifying the sound signal.

On account of the relationship between the sound signal and the

converted pressure-measurement signal, the sound signal is
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screen 90 |81t?lbfaé‘fir¥8 ®°bel ow as the neasuring and reproduction unit 100,
as 30 shown by a dashed line in Fig. 1.

An input 81 of an amplifier 80 is connected to the visual output
20 53 and is designed to emit an amplified, converted pressure-
measurement signal at an output 82. The amplifier 80 is
connected via the output 82 to a screen 90 for displaying a
visual signal which is representative of the pressure in the
liquid in the reservoir 30 on the basis of the amplified,

25 converted pressure-measurement signal.

The assembly comprising pressure gauge 40, signal converter 50,
synthesizer 60, loudspeaker 70, amplifier 80 and screen 90 is
referred to below as the measuring and reproduction unit 100, as

30 shown by a dashed line in Fig. 1.

Before the device 1 can be used to locate the epidural cavity 15
in the body 10, the puncture needle 20 can first of all be
introduced a small depth into the body 10 in the vicinity of
35 where the epidural cavity is situated. Then, the reservoir 30
and the measuring and reproduction unit 100 coupled thereto can
be connected to the puncture needle 20. It is also possible for
all the components to be connected to one another first of all

and then for the liquid to be pressurized, and for the puncture
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which the li1quid experiences as It eaves the needle point 21 have a
direct infl tyndigplacement of the plunger 32 while he is moving the
puncture needle 20 towards the epidural cavity 15, the force
exerted on the plunger 32, and therefore the pressure prevailing
20 in the liquid, is always a measure of the pressure at the needle

point 21.

The synthesizer 60 is set in such a manner that the sound signal
which is emitted is representative of the measured pressure,
25 with the result that the sound signal is always an acoustic

reproduction of the instantaneous pressure in the liquid.

Any changes in the resistance which the liquid experiences as it
leaves the needle point 21 have a direct influence on the
30 pressure in the reservoir 30. The changes in the pressure in the
reservoir 30 in +turn directly lead to changes in the sound
signal. The person who is handling the puncture needle 20 can
therefore use any changes in the sound signal which he detects
over the course of time to determine what changes are occurring
35 in the pressure. If the possibility of a visual reproduction is

being used, the same applies to the visual signal.

When the epidural cavity 15 has been reached by the needle point

21, the liquid which emerges will be subject to considerably



30 pressure in the reservoir 30. The changes in the pressure in the
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representative of the pressure at the needle point 21. The screen 90 nay,
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nuneri cal vaLues or plotted in the
e signal converter , as a voltage signal, via the visual
20 output 53 to the input 81 of the amplifier 80. Via the output
82, the pressure-measurement signal is supplied in amplified
form to the screen 90, which emits a visual signal on the basis
of the pressure-measurement signal which is supplied. In this
case too, there 1is a relationship between the pressure-
25 measurement signal and the visual signal, the visual signal

being representative of the pressure at the needle point 21.

The screen 90 may, for example, be designed to reproduce the
visual signal in the form of numerical values or plotted in the
30 form of a curve of the measured pressure against time. The
Qisual reproduction in the form of a curve of the pressure
plotted against time is particularly preferred, since it has
been found that reaching the epidural cavity 15 results in a
highly characteristic and therefore highly recognisable curve.
35 The screen 90 may be provided with means which allow the
numerical values to be calibrated, but this is not imperative,
since the user can, in the case of the visual signal as well,
work on the basis of changes in said signal to determine whether

or not the needle point 21 has reached the epidural cavity 15.
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of the deviRati $3nst $hewALgRRF ‘g‘tﬁV@rEerTﬁ@'rE%‘erWﬁlrlfwr §° and the

screen 90 forms a particular variant of the first preferred
embodiment. However, as has been mentioned, the visual signal

20 does offer a monitoring option.

Fig. 2 diagrammatically depicts a section of a second preferred
embodiment of a device 2 according to the invention. The second
embodiment of the device 2 comprises the same components as the

25 first preferred embodiment shown in Fig. 1.

The hollow puncture needle 20 (cf. Figure. 1) which forms part
of the device 2 is not shown in Figure 2. The reservoir 30 is
connected to the puncture needle by means of a hose 34 and the

30 connection part 33.

The device 2 is provided with automatic pump means which are
designed to displace the fluid, and in particular the plunger 32
and the liquid situated beneath it (or if desired a gas mixture)
35 in the reservoir 31 as a result of a force being exerted on the
plunger 32, For this purpose, the device 2 comprises a
connecting rod 35, one end of which is connected to a drive unit
110 and the other end of which is provided with a pressure disc

36. The drive unit 110 is used to exert a force on the
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connection part 33. The device 2 is provided wth automatic punp neans

whi ch arewodss®ignaed to di splace the fluid, and in parti culpam/Niwe/oplosnger 32
and the liquid situated beneath it (or if desired a gas m xture) 35 in the
reservoir 31 as a result of a force betn@ exerted on the plunger 32. For

this purposeonﬁé&ldqvir@a B5COPrbiERS o CONEREL iangnd’v@ﬂ\eﬁ’é anethencixafal\/\hi ch
I s connected.to ,a é uni it 110 and the %;1 end_of JS p%é)w ded
d11 is

with a pres H%Ctd]°§c therh GORPe I igni 1° Ttb%eﬁr?%sgfeer‘{l
the WO 03/ Oﬁ)ﬂﬂélrﬁielaC'ﬂid\le%/zOOatk_ﬂﬁnst B2 leasthepiairng ofodth@s sulrfacelepft dthef f ect

a movement ppfhe %Lf%ko%x%%ié‘e W@”gﬂﬁqg?ﬂﬂﬂe Sur%&? BLe3gnur e

disc 36 is “int agai nst 1 east part dace of the
pl unger B2. e@cw @ptexawpicé! 1t5h§°GF$‘v‘/*@%ﬁ'~Pt alwtwebebahtsrxeﬂe?&t -r P8

not or  Whi Chekgm@IRNNSEt £dsh Prsb1eStid@e)unl @t tkY +he0 préaerssméﬁdafatac
suitable driyve unit for the preferably automatic, displacenent of the

pl unger 32 Flés%]r?qeﬁﬁeéﬁt °8n EMPIRIER *¢  ii8hdith ’r‘?ﬂetclfré%pé’lff“al WBich; éF‘d A
punp of thi &néwipe ims thart speld:ﬁrlll)stsuﬁebde fror piipi verfi nghssraldypguansi ti es

of liquid 10 with.a high degree a i Lbpliti re .
concei vabl ep?\(l)\%lcsul}ﬁﬁtrﬂ% ﬁlélg%élre P cfe&%%ﬁ’%%mﬁ 3E£E%irés e%;ef;rrlg]qgl,ldt he
devi ce 10 cowlith bea privhghdedlegreé n@ﬁnsawacxonn@@tqmg polseiblklitaiagni rel10 to

the mains. Lbndsivalbig %&SImﬁplytlagaren@@g; aPUHe betygenuhhe feser weir 30
and the needle 20. In this case, the punp neans do not generate any

pressure i nei‘ﬂépler'esélhﬁol AevifR (2t [ROU1d|cRet HRFQVIGEAd BEER ofMeans r E8Er voi r
and punp i tohhcuigly the acted amnirdanopeessné analmereftorle aléie pomdsueenment

of the presiure in the reseryv |r as_descri bed ab dc% no | ey tqke
pl ace, but r3tHEARES P RAER RS weﬁ?e g?arceeseﬂfoé ah ?’ﬁenﬁ%‘g%ge or

i medi at%®l ythis$ ecasdhe henpumdnatcass dpoasitbigbheyaﬁa)rardetlareasmmg inhéhe
pressure gepéééxf\ﬁ‘qh S pbataPher "BAHUId t 89“§Hé799e%§&\}of1§ RYEP

means and usin information to ca ate t ressure fference
whi ch has béé'np géne#b’@@wlby thpe Iﬁﬁﬁﬁiermaﬁ@er TW§S§6§%1 biThergfeze notthghown

in 25 norepgdgi@dment of the pressure in the reservoir as described above
can no longer take place, but rather will have to take place

20 either in the needle or immediately after the pump. Another
possibility for determining the pressure generated is that of

measuring the power consumed by the pump means and using this

information to calculate the pressure difference which has been

generated by the pump means. This possibility is not shown in

25 more detail.

A significant advantage of the automatic displacement of the
plunger 32 is that the person who is using the device 2 can use
both hands to move the puncture needle. As has already been
30 stated in the description of the first preferred embodiment of
the device (Figure 1), the pressure in the reservoir 30 is
continuously rendered audible by means of an acoustic signal.
Consequently, it is not necessary for the person who is handling
the device to exert pressure on the plunger 32 himself. However,
35 this is required, for example, when the device which is known

from EP 0 538 259 is being used.

The reservoir 30, the connecting rod 35, the drive unit 110 and

the (storage) battery 120 are all arranged in the interior of a
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line in Figure 2. An arrangenent of this type is preferred, since it
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the said housing 130 to be "clanped to any desired object, such as for
exanple a t8%%fe or a bed. In this exanple, the pressure gauge 40 conprises
a force pick-up 20 which is designed to pick up the force exerted on the
connecti ng %od 35 b tnhe glg';:ve u“r,lrilt I%‘E.;Lo.btlan t hi S GAse, t he sit%nal
converter SUPTRTHISGRE (ASC 2 5PV RL- T3 t RgePEOMAST ¥ Hife B FUA°EnPE 110
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di spl acenent of the pluhger 32 at a continuous rate and therefore
produci ng aPe®nstant mass flow of the

In this example, the pressure gauge 40 comprises a force pick-up
20 which is designed to pick up the force exerted on the connecting
rod 35 by the drive unit 110. In this case, the signal converter
50 is designed as a force-voltage converter. The drive unit 110
comprises a control unit 111 which is connected to the force
pick-up of the pressure gauge 40. The control device 111 is
25 responsible for displacement of the plunger 32 at a continuous
rate and therefore for producing a constant mass flow of the
liquid through the needle. As a result of the displacement of
the plunger 32, pressure will be built up in the liquid which is
situated in the reservoir 30. As a result of this pressure, the
30 liquid will tend to flow out of the assembly comprising
reservoir 30 and puncture needle via the needle point. In the
process, the liquid which emerges at the needle point is subject
to a resistance to absorption of the 1liquid by the tissue in
which the needle point is situated. This resistance manifests
35 itself as a pressure which has to be overcome by the drive unit
110 as a result of a force being exerted on the plunger 32. The
continuous but slow rate at which the plunger 32 is being
displaced while the puncture needle is being moved in the

direction of the epidural cavity means that the force exerted on



liquid through the needle. As a result of the displacenent of the plunger
32, pressure will be built up in the liquid which is situated in the
reservoi rwdd3/ofe4@ result of this pressure, the 30 |iquidPpamiNLozeomdsto flow
out of the assenbly conprising reservoir 30 and puncture needle via the
needl e point. In the process, the |iquil@ which energes at the needl e point
IS subject thHe® mdxﬁﬁdxstmceaﬁd) ahers fidirieorthef pgredshirguipittebyil ey tissuRei n

vvhichthenedl p0| si t uat ed. Thlsrel n mani f est 5 i f as
a pressure ¢f'hds ﬁ‘ gwa vehr corremebasutrﬁe r?bg éﬁ??su fl@scagmé rnéa‘éaﬁ a
force bei ngpcemavrted on the plunger 32. The continuous but slow rate at

which the plunger 32 is being displaced while the puncture needle is being

noved in the direction of the epidural cavity nmeans that the force exerted
on WO 0% oobudteugbTAit 3F mredsrred 160r ¢ fhe pPLYRAST 332 tHdPe hBPERdrat t fe

pressure preyddan®g datet et Iisquapbo V\péésﬂll‘éﬁ)fbrbettﬁa nﬁn&wee Qa‘z tb&e be
pressure at the needl e point i refer nger
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movement st fﬁeév%ﬁOFJ,mwen@ﬂowe{hea lneRUL! LAY |203880ked ULE! Fol OF

the risk of e needle being 1 ntroduced too far e avol
force Wi h hiaveidrd-drive unit 110 presses on the pl unger 32 is
controlled by the control device 111. For safety reasons, the control

device 111 may be provided with a pressure Ilmﬁer, 15 which lim.ts the
maxi mum pr eSR&r kP VAR MBI iR 156 ¢Rdhd 1P hBFetT® ?’hethr?aﬂlﬁﬂﬁ??orce
whi ch can b#2 ei@rdcedremwalebpltmerontsal déxixepriaventert hef@os sidaisbnty of

force being,_exert n,the n [ u ntrall ner. an
ultimately Bye tcneecﬁog de lecfeng %% egg r?& tﬁdg%l%sthf gr ngslgﬁeo%twgtggdy
with 26 cowmqjerlabllleSf @heemaﬁmuxsmn%bpeedprwmglnw sigcttihen ldfquiieand

connecting w&e%%reaxhpemaﬂn&\ﬂ (}e&lcw i dieldagalbet %%bw@,oa ntﬁ/aéﬂpqmngas.se t he
drive unit 110 is provid driven toot hed wheel which neshes with

the 25 sai d3%ecthién Pr?ﬁ%“?%r"é? moél%lﬁbl’cﬁy t9e fﬁF§§sBPén‘§)a%l’§%rt$d RBy thf

plunger 32 in an uncontrolled manner and ultimately of the body
being damaged if 1liquid is forced into the body with

20 considerable force.

For suitable driving, a section of the connecting rod 35 may be
provided with helical toothing, in which case the drive unit 110
is provided with a driven toothed wheel which meshes with the
25 said section. The force pick-up of the pressure gauge 40 may in
this case be designed to measure the force exerted on the

connecting rod 35 by the wheel.

The process of locating the epidural cavity begins with
30 pressurizing an isotonic liquid, for example, in the reservoir
30 by means of a displacement of the plunger 32 in the direction
of the hose 34. For this purpose, the drive unit 110 exerts a
force, which is directed to the 1left in Figure 2, on the
connecting rod 35. As a result of this force, the connecting rod
35 35 will move in the axial direction and the plunger 32 will
likewise move in the direction of the hose 34, via the pressure
disc 36. In the process, the liquid tends to move towards the
body and in the process is subject, as has already been

discussed, to a resistance from the tissue of the body, which is



this case be designed to nmeasure the force exerted on the connecting rod
35 by the wheel. The process of |locating the epidural cavity begins with
30 pressuwoaBmgian i sotonic liquid, for exanple, in the resarNo004030 by
nmeans of a displacenment of the plunger 32 in the direction of the hose 34.
For this purpose, the drive unit 110 exéftssa force, which is directed to
the left i neﬁ:@uiremcéd @3 tdhecounrenpeéssiger 0111113:5 iAs exer€sd| byofthehivsdior ce,

t he connectl O‘lr%ﬁsf?té’l@ Iﬁléltg?fxg%’%é]sstﬂ% I recél on and the pl unger

32 will Ilﬁemnse nove I n ion of via the pressure
disc 36. In the process, the liquid tends to ane t owar ds the body and in

the processrhg mee%lceslétae&eek@aagy tttee%onqééwﬁq;% d 58 %:% c
fromthe tissue of the body, which is WO 03/00014 CT/ NLO2/ 0405 -
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connecting rod 35 0 in order inject the i, UId
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t he needl e poi nt scarcel changes an the orce mhlc e exerted
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si gnal whi cBaké kasitsa Se@MdE @diynanangies 1TRewHEd Wavbbiy Idflngesdesi gned to
nove the connecting rod 35 at a constant, preferably ¥ow rate after the

liquid in the 15 reservoir 30 has been brought to the said starting
pressure. Ashéhdrivessmdtwild iotdediyagd poesevd tHee coarectis) oGS ke

absorption of é%ftalngw d, -4 18- b gce%#et nr}e\e\%l CQf%QF cgl vetlléglll{%ello RLESses

on the plunger Wl an e pornt i'ng foved
t hr oughl heresexsadro30t has bb%lsn keﬂqv@étatgotb@)n%qmttsmvemnprmp@mnasr ate

of the plunggs 34 skfed8sil1ednot'S a1@aysS PrlesehPe tHLSSME Ifasmeaxtéémg wil |
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is then being moved through the tissue of the body, since a
20 constant movement/movement rate of the plunger 32 is desired. As
a result, the pressure in the liquid will likewise change during
the movement of the needle point. The measuring and reproduction
unit 100, as has been described with reference to Figure 1,
measures the pressure and supplies an acoustic and/or visual

25 signal.

When the needle point reaches the epidural cavity, the 1liquid
flows into the epidural cavity and the resistance to absorption
of the liquid will drop suddenly and significantly. As a result,
30 the pressure prevailing in the 1liquid will 1likewise drop
suddenly and significantly. At that time, the drive unit 110 has
to exert in relative terms a much lower force in order to move
the connecting rod 35 than was the case before the epidural
cavity was reached. The sudden and significant change in the
35 force is observed by the person who is handling the device 2 as
a sudden and significant change in the sound signal and also, if
appropriate, in the visual signal. The person who is handling
the device 2 can infer from a change of this type that the

needle point has reached the epidural eavity and that he must



25 signal. Wen the needl e point reaches the epidural cavity, the liquid
flows into the epidural cavity and the resistance to absorption of the

| i qui d wiwb odwap4suddenly and significantly. As a result, pPBO/NIeopwRSSUr e
prevailing in the liquid will |ikewi se drop suddenly and significantly. At
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puncture needlg @gd remai ning conponents of the device at the
connecti on PRV ciaﬁ BFeer for an injection syringe containing the

substances which are to be 5 |ntroduced into the epidural cavity to be
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in fact re the intended anatom ca cavity. Thi van age |
greater if EhEe?EdoraEE PAR®SuUre data are stored during the

A major advantage of recording means of this type is that it is
20 possible to retrospectively assess whether, and if necessary to
demonstrate that, the person who is handling the device did in
fact reach the intended anatomical cavity. This advantage is all
the greater if the recorded pressure data are stored during the
movement of the needle in the body in such a way that, with this
25 data, it is easy to produce a curve in which the measured
pressure is plotted against time. As has already been noted
above, a visual reproduction in the form of a curve of the
pressure plotted against time is highly advantageous, since
reaching the anatomical cavity produces a very characteristic
30 and therefore very recognisable curve. It should be noted that
recording means for storing pressure-measurement data may also
be used separately of the inventive idea. The recording means do
not necessarily have to be used in combination with reproduction
means for generating an acoustic or visual signal. The storage
35 is important for subsequent reference to the pressure-

measurement data.

The scope of the present invention is not restricted to the

examples which have been discussed above, but rather various



novenent of the needle in the body in such a way that, with this 25 data,
it Is easy to produce a curve in which the neasured pressure is plotted
agai nst twoes/ofs4has al ready been noted above, a visual regragaoo406n in
the formof a curve of the pressure plotted against tinme is highly

advant ageous, since reaching the anatori&a cavity produces a very

charact eri sthang¥® and inbét£fcatdousr yo rigoegniexalp e W1 poksishwuridhdatnot ed

t hat recor(?in ns r  storin ress - enment _data.my als be
used separa %?%tg?‘ %t hfeIT O%nvtznn i?/%oaqege%f ‘Lll‘hg ggg%?%llonng ?r%aﬁgg oeé/né? the
necessari | yappandedocheimged in conbination with reproduction neans for
generating an acoustic or visual signal. The storage 35 is inportant for

subsequent reference to the pressure- neasurenment data. The scope of the
present 3 nvERE | SRR enotlty d$t (31ECe PoPsiPIR T athf eknVANtdNehddeapsenbe

dihscussed 3b§p/a.efdblﬂo reat dxedp \&&fjjcau%f%O?bQD&J&&rFéCTé_dtﬁ#)?deoﬂ%tinglan _
changes and_npdifications to these exanples are pqssible.w thout eparting
fromthe sc%%’eé{gfalt eVt %én’t’?n(‘)errliyas hSef g%égl?’hlqghé)% %pé’ﬁ’agﬂ‘dr% FHEeBI o
exanpl e, itinsthe epigussl Wagityr the inventive idea to be applied to a
step which often follows the step of |ocating an epidural cavity, nanely
the positioning of an epidural catheter in the epidural cavity. 10 The

| ocat i P of ThehelagitdBgaPt chlie t PIWTaLt EAVELPriHATdeHr ¢ Preparatpry step

adnmi ni sterifg adundnasebhpld Zidn) sHRstEHE 1hg tHepiainde Catdet@e Iailhis
case, it is inpaortant_for the end of the catheter to be _ |ocated at the

correct | ocR®FEHeT-. ™ i HP1heC2%pi ditaltScaMRytank frr denstt e4nthe
i ntroduced dytiiterortteche nfotdesd eser vber correat t hecgtiimt ur £. ereedh e takt er

t he needl e ggj{%ﬂaga f@};.hed the epidural cavity and then guiding the

cat heter vi puncture needle into the epidural cavity. Oten, the

person Mho is 20 positioning the catheter will have a reasonable feeling of

when the cpidietgindias REAN KO {AGddMcRASbY MedonRedt Y Sl tddpirWi th

regard to correct positioning is desirable. The nmeasuri ng
from the puncture needle after the needle point has reached the

epidural cavity and then guiding the catheter via the puncture
needle into the epidural cavity. Often, the person who is
20 positioning the catheter will have a reasonable feeling of when
the catheter has been correctly positioned, but more certainty
with regard to correct positioning is desirable. The measuring
and signalling device according to the present invention can
advantageously be used in this context.
25
When the catheter has been introduced via the puncture needle,
its correct positioning can be checked by pressurizing the
liquid which is to be introduced and measuring the pressure, and
in particular the change(s) in this pressure, wusing the
30 measuring and signalling device according to any desired

preferred embodiment of the measuring and signalling device.

While the liquid in the catheter is being pressurized, which is
the result of the liquid being fed to the catheter, the pressure
35 of the liquid will initially increase. If the liquid is then
pumped through the catheter and if the end of the catheter is in
fact located in the epidural cavity, the liquid will be able to
flow virtually unimpeded into the epidural cavity, the pressure

in the liquid will therefore not change or will scarcely change,



and signalling device according to the present invention can

advant ageously be used in this context. 25 Wen the catheter has been

i nt roducedowidaodine puncture needle, its correct positionirag/Nar/ob®schecked
by pressurizing the liquid which is to be introduced and neasuring the
pressure, and in particular the change(®) +n this pressure, using the 30
measuri ng aaddsitgélﬁé | Wiyl dBei ©ereesXiylimg &ERarifey ﬂesfﬂi@daedﬂfﬁﬁe—‘r r€ignal
enbodi nent of asurln and |gallln deV|c le the |i U|d|nthe
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catheter is in fact located Iin the epidural cavity, the I quid
abl e to 3fl6RF¥RGHAaPPY Wt ihedeble ntd ftlﬁetb‘bl%ﬂﬁ*@lteéaw tBLacehe pressure
in the liquid will therefore not change or will scarcely change, WO

03/ 000146 PCT/NL 2/ 00405 19 ere will be virtuall nge in
the acousti N8 gREYS artiitor PEfe c%s§6é i @fal 2R H9rtigng %rﬁgg %’Qg'tc
nmeasuring aa@com@q;altlol mgedéniImetlo'ﬁhéopeﬂ.eomtiMm ans e@ddnyahgcamittyt he a.
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correctly an eto the catheter in ove text has
descri bd aﬁaap?)lﬁct:éﬁ agedf tohtogrts @e regéenrvhind tig shsuabsdntn ¢n body

locating anagyi dur dleraVidy iBsa propdhBibPodysrdy SeARLS tROt adRhLl afitichr om
the fact that the device 10 can also be ysed to |l ocate a region which is

situated i nlﬁmwelé(nﬁuFﬁmE’édrsrrsltof Ting §h|5F opRRrtEHy ForpEfAerFian ME Bfea
which i mnedméxe,l yEurexaimpde, i to Locdting aentieximesensdedaymtd orunvay ke

gi ven, for e Q4 ocatin nintu cence_or a um)r in dy of
a person. %Fg%r genera%ly ﬁggg%llf er(ragr%l1 oM pIehE s FPEm ‘El#g]eren%

sur r ount ngpréeperidesn fwhinchhé t surroyintddng et;llsswndnl rvhpaht iftukarsitmatednour

will presengng g fﬁa%‘ieﬁlélestllﬁat ac%eurtmlhepr@geﬁ{rétame%ne FLyi g eapar ed
to the surrounding tissue. device accordin I nvention is

used in a §Pnitber thr@ttlﬁ&t %I%sé‘rl%’é&dabﬁvwarfc’guﬂﬂeﬁf@naﬁbérqwaﬁé 20
measur ed pregssie atf t4me nRsdlce pPeicBidaimd | td NneiCairdntabnt B8 used in a

similar way to that described above, a sudden change in the
20 measured pressure at the needle point will indicate that the
area which 1is being looked for has been reached. In this
context, it is assumed that pressure variations which occur in
the fluid during displacement of the needle in a section of the
body which precedes the area which is to be located are much
25 smaller than the pressure variation which occurs in the fluid
when the needle point reaches the said area. It is advantageous
if it is known how the area which is to be located differs from
the part which surrounds this area, so that it is possible to
establish with a high degree of certainty that the area which is

30 to be located has in fact been found.

The device can also be used to locate any desired cavity in any
desired body, once again assuming that pressure variations which
occur in the fluid during displacement of the puncture needle in
35 a section of the body which precedes the cavity are
significantly smaller than the pressure variation which occurs

in the fluid when the needle point reaches the cavity.

Furthermore, the above text has described the device according



area which is being | ooked for has been reached. In this context, it is
assuned that pressure variations which occur in the fluid during

di spl acenwoto3oboiubre needl e in a section of the body whiclrcpnacsedesst he
area which is to be |l ocated are nuch 25 smaller than the pressure variation
whi ch occurs in the fluid when the need®® point reaches the said area. |t
i s advant ageeushei invéntiHnk R@whg hailv ibetarien dikjudl. IAstBabealﬁébaiyedae(élnffers
from the par% %hl%nesur ound this ar e souﬁgat |£s|§kgp§g|ble
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needl e ih 3814 tReceRBieoR CRBSHIHY WFcﬁlﬁVe%%d@se 1996 CHViPy Y@ of the

si gni fi cant hgvse® | ehet hivikhe nyESHEr rtfidali ofiehi 68d DEIGAES  ddhirida
fluid when the needle point reaches the cavity. Furthernore, the above
text has deB&PTPHed the device accordi ng WD 03/ 000146 PCT/ NLO2/ 00405 - 20
to the invention using an isotonic liquid. As has already been noted
above, it is also possible to use a gas. However, a gas is a medi um which
can be conpressed to a nuch greater extent than a liquid. To conpensate
for this while the device is being used 5 and to ensure a constant nass
flow of the gas during use of the device, the device may be provided with
additional control neans. WO 03/000146 PCT/NLO2/00405 - 21 CLAIMS 51
Device for locating an anatom cal cavity (15) in a body (10), conprising:
a hollow needle (20); a fluid-filled reservoir (30) which is in

comruni cation wth the needle (20); 10 - punp neans for pressurizing the
fluid; nmeasuring neans (40), for creating a pressure-neasurenent signal
which is related to the pressure prevailing in the fluid,



si gnal -conversi on nmeans (50) for converting the pressure neasurenent signal
created by the neasuring neans (40) into a 15 formwhich is suitable for
further pwooemsiing, and reproduction neans (60, 70) for emCTINLIogo&0S
acoustic signal which is related to the pressure-neasurenent signal which
has been converted by the signal -conveRdi on means (50), characterized in
that 20 - the reproduction neans are designed to emt the acoustic signal
which is representative of the pressure prevailing in the fluid. 2. Device
according to claim1, characterized in that the 25 pitch of the acoustic
signal is representative of the pressure prevailing in the fluid. 3.
Device according to claim1 or 2, chard@dI¥fized in that the volune of the
acoustic signal is representative of the pressure 30 prevailing in the
fluid. 4. DeV| ce according to one of the preceding c|ains, charact erl zed
in that 5 helsi g6 V&Fs| R ateas a(’S(?)“agP’élC%I]es?ﬁ‘h‘etdf t 0t 4n ¢ ;ebody

pr essur e- meaELr, € @Bitbr 54 Gl |n the formof 35 an electric voltage. 5.

Devi ce accordi ngatolgne of ?cedi ng clains, characterized in that the
reproducti on means ( v Di%? $e a synthesizer (60), an audio
anplifier and aad oﬁ@lsp@-aﬁoéﬂewa)esemvblm(@gl 0®bidh RET/iM 0gs@bn(oatior? 6.
Devi ce accapdingnko Qélﬁé)f Jblye preceding clainms, characterized by visual
reproducti on neans (80 Whl ch are designed to emt a visual signal

whi ch 19 repr esdhm F“@én%f PhPressPr Eaing &hgr EWidiing in the fluid. 7.

Devi ce accar di NghdasueliayMnfeans§Nquagt gorzedeatihat tﬂ}%ssutéuaéasru%fneﬂﬂcti on
reans (50 SRl SOTRLRS SRR ST 0hen A1 B2 (800 400 BV oo
whi ch are desi greidyniad -rexwexsicnhenganef i(6@) offot heopvestsinge -tihea HitleasRNE -
si gnal Overméiyargﬁgﬁéesignal created by the measuring means (40) into a
15 form which is suitable for further processing, and
- reproduction means (60, 70) for emitting an acoustic signal
which is related to the pressure-measurement signal which has
been converted by the signal-conversién means (50),
characterized in that
20 - the reproduction means are designed to emit the acoustic
signal which is representative of the pressure prevailing in the
fluid.

2. Device according to claim 1, characterized in that the
25 pitch of the acoustic signal is representative of the pressure

prevailing in the fluid.

3. Device according to claim 1 or 2, characterized in that the
volume of the acoustic signal is representative of the pressure

30 prevailing in the fluid.

4, Device according to one of +the preceding claims,
characterized in that the signal-conversion means (50) are
designed to emit the pressure-measurement signal in the form of

35 an electric voltage.

5. Device according to one of the preceding claims,
characterized in that the reproduction means (60, 70) comprise a

synthesizer (60), an audio amplifier and a loudspeaker (70).



of time. 15 9. Device according to one of the preceding clains,
characterized in that the punp neans conprise a displaceable plunger (32).
20 10. Dewoae/oeme®r ding to one of the preceding clains, eEoamnaoresiozed by
automati c punp neans. 11. Device according to claim 10, characterized in
that the automatic punp neans are desi ghed to continuously deliver fluid.
25 12. Device according to claim 10 or 11, characterized in that the punp
means conprj se aﬁdr.ive uni t ﬁ9110) g\/nich is d sig:ed to di sgl ace tile
plunger (3% i n ¥N& FesEFGSTHE1%0) *°30°18. Bévi & ac &R GG P o STatTino,
char act er i zdgrantéhided Hey vesaslr i reprodantidniOheanse (18Gi gP@X wibigh ckreip t he
force whichyg erte t n : .he j Lt £110) 4,
Devi ce acct(;arég?ﬁag%o{%néeh%?% @sg%gcgg‘?#ﬁahaﬁ%ﬁs?g ggf’%%sgerde{:c%tt%‘rﬁézég 1|;1F161t hat
pressur é- | iHﬁetSisﬁaen@a#@léllégp*‘b\ﬁhGeéle‘g- t he purpose of limting the fluid
pressure. 15. Measuring and signalling device, intended in particular for
use in a device according tqQ.any one of. the preceding.clains, W .03/000146
PO/ NL0%/ 0005 Dev3ge” AHMgFRLRTY 0. £ Rills bro. (ISICteriged pate HthERS
| ocat ed i n tik@ai ntrepirodudiidnhendaoussi (89, (9030)campitics adi taniplleéfier (80)
accomodat i L d-figllled reservoir 5 (30) which is connected to punp
nmeans for parq%sgu%}z‘%%‘g (tgr%'fl uid, the reservoir (30) being designed to be
connecfl€d to a hollow needle (20); measuring neans (40) for creating a
pressure- MeASUr giRAke SiadBakaify Chebs babat ¢ t aHeNe gYRIaHRE PL@Ydks Ng i N
the fluid; 10 - signal-conversion neans (50) for converting the pressure
nmeasur enentChargREer t3eht R FSFME NFe FSEPPnYPAERN & E4OPSEARYT atof SPRPEHI ch
i S suitabl eHeOrpriofill Bebf Pithé epBeHgireriidabapemeitc td ignallealer( €he éOnrsdi ch
are desi gneoqf ttgmgrrit an acoustic signal which is representative of the
pressure- :

15

9. Device according to one of the preceding claims,
characterized in that the pump means comprise a displaceable

plunger (32).

20 10. Device according to one of +the preceding claims,

characterized by automatic pump means.

11. Device according to claim 10, characterized in that the

automatic pump means are designed to continuously deliver fluid.

25
" 12, Device according to claim 10 or 11, characterized in that
the pump means comprise a drive unit (110) which is designed to
displace the plunger (32) in the reservoir (30).
30 13. Device according to claim 12, characterized in that the

measuring means (40) are designed to pick up the force which is

exerted on the plunger (32) by the drive unit (110).

14. Device according to one of the preceding claims,
35 characterized in that pressure-limiting means are provided for

the purpose of limiting the fluid pressure.

15. Measuring and signalling device, intended in particular for

use in a device according to any one of the preceding claims,



15 measur enment signal which has been converted by the signal- conversion
nmeans (50). 16. Measuring and signalling device according to claim15,
char act erwpad/0ba14¢ hat t he punp means conprise a di spl acealrica/NIA®o@losinger
(32). 17. Measuring and signalling device according to claim 16,
characterized in that automatic punp nea&® -are provided. 25 18. Measuring
and si gnal Ib&@ﬂ%\ihge accor di ng to claim 17, characterized in that the
punp neans are designed tz gléal iver fluid continuously. 19. Measuring and
signal I i ng devi c® i cgb"d‘rn& b Y claim 17 or 30 18, characterized in that
t he punp nmeans canppase whikh vis uhotategdlll) flr thispliac rf tthe Hawsgey
(32). 20. ri d i i din _ .
Chat act ef | 2600 h PRt Ao A 2o AR AL BT SPengrvaiz
t he pressur é3heavbieheds s¢epnacted thee P@EPR smeﬁn§ héorormessel%emw &het he

pl unger (32¥1@i’dtht§1éjrﬂéé%r¥}8h£ (389) peyg MopyidNG AL ddRabtbagrdevwi ce
according to claim1l characterized in that the punp neans are provi ded

with a WO Oﬂ?bjﬁﬁj'lzi‘@eﬁ%ﬁ/f\ﬁ_%ﬂ 00405 - 24 displaceabl e connecting rod (35),
one end (36} of mbasiring mmende@)t tdreadreaddingSta tﬂsneescﬁlﬁpl-meaahimepltunger

(32), and wtha(]gg,g 3t g'r' a%é% t%r giés&hl q,revg LACEITRRL pf ddle

connecting Fod" NEESTr | eV| e according 'to
claim 210 ehar asiendlregnivarsinn Itlé?élsne(éé@ur |fn>g mnsrtﬂ@ the pressuded with

a force pi ckzu,feitfonl %lﬂgﬂgl UQr&é‘@ecf AyF e B Ehd £h AR gt r?d’eanSOf]lZ@?t '1H90r qd
(35). 10 23. Measuring gg f%rf‘g’édew ce according to claim 22
I

char act er i zE&eFT (Whisht 1? h%‘“ﬁaﬁ’ tEEEPTREGRS1NG0) aRdprise a

force-vol tage copysfddictidh RéandveesEyr i7og amdchi gaal BéaDgriRY itee em@€oadi Ng
to one of claing . 21-23 gharact}wrl .zed i n_that | eas tﬁecti on of the
connecti ng POYTIES) ségB? vi g ' h§FPE§Te?toao ©ng® € pressure-

15 measurement signal which has been converted by the signal-

conversion means (50).

16. Measuring and signalling device according to claim 15,
characterized in that the pump means comprise a displaceable

20 plunger (32).

17. Measuring and signalling device according to claim 16,

characterized in that automatic pump means are provided.

25 18. Measuring and signalling device according to claim 17,
characterized in that the pump means are designed to deliver

fluid continuously.

19. Measuring and signalling device according to claim 17 or
30 18, characterized in that the pump means comprise a drive unit

(110) for displacing the plunger (32).

20. Measuring and signalling device according to claim 19,
characterized in that the measuring means (40) are designed to
35 create the pressure-measurement signal on the basis of the force

exerted on the plunger (32) by the drive unit (110).

21. Measuring and signalling device according to claim 19,

characterized in that +the pump means are provided with a



25. Measuring and signalling device according to one of clains 20 15-24,
characterized in that the acoustic reproduction neans (60, 70) conprise a
synt hesi z&0 0360)14@nd a | oudspeaker (70). 26. Measuri ng an@®@CIiNgwabo40ng

devi ce according to one of clainms 15-25, characterized by visual
reproduction means (80, 90) for 25 em 2#ing a visual signal which is

repr esent atdisplateslhe possedtimgreasdir ¢ABNt Sngnadnd 2736 Measurwhighants

signal ling devi a i i fenl i hat__t.he.yi sua
" epr oduct | ot Seeaed " EE Pyt Roblp et S eHao1 SBIA BbAGEy fodiClanb Bt T
(90). 28. Meaginiveg andlt si ghdl)l i fgrdeefEectingor @ ngisplagrmept clodi nthe

15- 27, char@qalektiIfg fa r@egrdi ng means which are designed to record the
profile of the presSure-neasurenent signal over the 35 course of tinme. 29.
Measuri Bg and signal ling device according to one of clainms 15-28,

charact eri zed bwedsamphgg am@ansigalciingr eiepioei dedoraihfe toexéEdinor 20§ t he

housi ng (13 for clanpi.ng,th id device to WO 03/.000146_PCT./ NLO2/ 00405
T8 "y ddtregheEtf Rt i shE it Rl iRy eata, VoS aRE crR AR ED (15)
in a body 4 1@prceonpidksupg: £&r - packdhgowmedtice f@&Pe exartédii nfi thed

reservoir Q%@ne\é’@hﬁn? +& i(@s omuni cation wth the needle (20); - punp
means for pressurizing the fluid; neasuring neans (40) for creating a
pressurl@- neasurement 10 signal which is related to the pressure prevailing

in the fluigh, SidRariagN\ERLS| Hiymmanag(Myiter £eevaihingd helpimesseye
measur enent signal cre tedigéthﬁ neasur;n neans %40% Into a formwhich
is suitabl EWFACEEFIFRT Pt JE8dsithg, SEARP HTTRIMELELOD ™13 S e diGFPREERS

whi ch are dediogredvdébtagecopdvéiteepr essur e- nmeasurenent signal over the
course of tinme. 31. Device according to claim 30, characterized in that the

recordi ng neans conprise an electronic nmenory which is designed 20 to
store tlhe Prlessuteasyrangramdmiaglding device according to one of claims

21-23, characterized in that at 1least a section of the

connecting rod (35) is provided with helical toothing.

25. Measuring and signalling device according to one of claims
20 15-24, characterized in that the acoustic reproduction means

(60, 70) comprise a synthesizer (60) and a loudspeaker (70).

26. Measuring and signalling device according to one of claims
15-25, characterized by visual reproduction means (80, 90) for
25 emitting a visual signal which 1is representative of the

pressure-measurement signal.

27. Measuring and signalling device according to claim 26,
characterized in that the visual reproduction means (80, 90)

30 comprise an amplifier (80) and a screen (90).

28. Measuring and signalling device according to one of claims
15-27, characterized by recording means which are designed to
record the profile of the pressure-measurement signal over the

35 course of time.

29. Measuring and signalling device according to one of claims
15-28, characterized by clamping means which are provided on the

exterior of the housing (130) for clamping the said device to



32. Device according to claim30 or 31, characterized in that the
recordi ng nmeans conpri se a nagneti zabl e storage neans, which 1is designed
to store wohe3spo@assur e- neasurenent data. 25 33. Met hod f or peiTgNIakiiog
pressure in a body (10) at the |location of a needle point (21) of a holl ow
needl e (20) located in the body (10) <t &5 observer, conprising the
foll ow ng sdplesiredndbjdirci ng fluid into the needle (20); 30 - applying
an el evated pressure to the fluid; - neasuring the pressure in the fluid,
and - generating an acoustic signal which is representative of the

i nst ant aneod®- preesigee far thecdtingd an3mmtomjeahodarnttyr tlg im 8l &ody33,
characterizgﬁnchBﬂgri gl ation of a visual signal which is representative

of the 1instantaneous pressure in the fluid.
5 - a hollow needle (20);

- a fluid-filled reservoir (30) which is in communication
with the needle (20);
- pump means for pressurizing the fluid;
- measuring means (40) for creating a pressure-measurement
10 signal which is related to the pressure prevailing in the fluid;
- signal-conversion means (50) for converting the pressure-
measurement signal created by the measuring means (40) into a
form which is suitable for further processing,
characterized by
15 recording means which are designed to record the pressure-

measurement signal over the course of time.

31. Device according to claim 30, characterized in that the
recording means comprise an electronic memory which is designed

20 to store the pressure-measurement data.

32. Device according to claim 30 or 31, characterized in that
the recording means comprise a magnetizable storage means, which

is designed to store the pressure-measurement data.

25
33. Method for signalling pressure in a body (10) at the
location of a needle point (21) of a hollow needle (20) located
in the body (10) to an observer, comprising the following steps:
- introducing fluid into the needle (20);

30 - applying an elevated pressure to the fluid;

- measuring the pressure in the fluid; and
- generating an acoustic signal which is representative of

the instantaneous pressure in the fluid.

35 34. Method according to claim 33, characterized by the
generation of a visual signal which is representative of the

instantaneous pressure in the fluid.



