WO 03/000146 PCT/ NLO2/00405 | 2 0 O EC 2005 Device and nethod for |ocating
an anatomcal cavity in a body 5 The present invention relates to a device
and a nmethod for locating an anatom cal cavity in a body. Locating an
anat oni caV@ &8 n a body, for exanple the body of a pa’f‘F"éfH{’?z’qﬂgos
important, inter alia, for anaesthetics; In~which 10 it is often necessary
for substances which have an anaesthetic action to be introdu%iﬂué[ﬁﬂ t he
anatom cal cavity, such as for exanple the epidural cavity whi ' cated
in the vicinity of the spinal cord. To |ocate the anatom cal cavity, it is
generally known to use a holl ow needle and a reservoir filled 15 with an
isotonic liquid or with a gas m xture, often an injection syringe with a

di spl aceabl @epitmdqnd mekhed| forcdseating: anhappamineddicavity i in eolloded into a
patient's body, in the vicinity of the |ocation where the cavity which is to

be located is situated. The injection syringe is positioned at the free end
20 of thé ndB8 STresRAtt HEVEPEIAR BRIFERS nFRt dr AeHFheandj actiedhPH orfioEhe

i nj ection sybkcBgEnd RimOWghtémizdleedyety@nich @apodgach the body of the patient.
The person who is handling the injection syringe with the needle, for
exanpl e a physician, uses one hand to introduce the needle further into the
body and uséscthingd hunan2bowicdiheaotiberimhandody, efer t exangdeutBe dtodhe £

pl unger of the_.injection syringe. The liquid will_seek to.flow out .of the
i nj ection syr ipﬁéég‘{‘/‘?'a 19,40 pé’%a‘gtﬁ'd %‘?r]“etrhé"‘qﬁééd%? ‘hafesikﬁ%’e?ﬁ%s' PO EEE i 1
be subj 88t ti¢ dsreftenaneeessany tfiog tsubstandes wiiich halve poi mhaesthdtdcneed! e
is situatedachioft {EMM LinthoBBEEA! hild thA' GhatbhlcdIP\GiRyDC P TdLEAN L he
plunger, and a pressure wll be produced in't ecflqw_ .‘\Y/\hen_t_e. poi nt of
the needl e eX@Behestheerigaraki eavityavhigh ipelocapgdd im dhenyioinityr afhe

needl e i s N@neoNgEInsAUD|cREH. t Or@ANY o8l StACE fna@BhSedT OWRGiRg, tissug and
the pressure in the |iquid drops. The person who is 35 handling the assenbly

can feel thi%ofRathe i deene i Rolloy ngefdde opafafe teREIY A ectied
syri ngeis\Weiithheaepiidotahi€aviigyid or with a gas mixture, often an

injection syringe with a displaceable plunger. In this case, the
hollow needle is introduced into a patient's body, in the
vicinity 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 liquid 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.



has been reached, a catheter is often introduced via the needle into the
epi dural cavity, so that, for exanple, an anaesthetic substance can be
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cavity is ocated it is highly inportant that the
needl e shoul d not pass beyond this cavity, since there is the aﬂﬁn@@ i
the spinal cavity or 5 spinal cord behind it being affected, i0 have
particularly adverse results for the patient. Therefore, all k| nds of

met hods and wiwi cebe haya daegn: d@y&@pedsmbgmgmk&clatedgaswr ils0 hegri¢ an
anatom cal cavit atnd reduce the risk of the of the needl e bein
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known, i nterthial i:a\'ri'u:)o,mdili’ic@ $88ra259s thHem lahauskdeti tke cqsm’false:&vath%i- ow
needle, @ fl i, illed, 1 es rv0|r |ch|3|n 0 atlonwlththe
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emtting an RGaWShE Gendd gRak1dbEihd IntiohiiRd tb ERL, Pressure- measur enent
signal which has been converted By the signal-conversion neans. 25 The

needl e df the known device is intended to be introduced into a body and is
connect ed t @t ha@:afnﬂﬁ@l’dﬂi & hétHIE drr MeOlicanofi Bhest iyt SHY IK¥Rn, THRter
-injection syrln |n§ g %%yld in the formof an isotonic liquid. The
needl e and tHé? § are in communication with one another via
a T-shaped connector 30 The pressure-neasuring means, which are used to

det ect and Im%askllgoqm hge?{gfs%rﬁ P{&lsa' Li ngL, 'ﬂmt hgelélcgw d_i Ne t rl% f%fcéi on
syringe, are al so connec R ape connegt o The ]known evi ce
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created by the PEASHHEZIR§SWHeNJf1uid, measuring means for creating a

pressure-measurement signal which is related to the pressure
prevailing in the fluid, signal-conversion 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



35 neans, in order that the rate of pressure variation can always be
determ ned, which pressure variation is primarily the consequence of the
nmovenent o\& 3@ gedl e in the body. The pressure data prow ded by the
processor {44 essure- measuring means are continuousP¢T H&Y with
margins stored in WO 03/000146 PCTI NL021O30405 3 - 20 DEC 2005 Ufﬁ RLagsssor.
When the known device is being used, the starting point is a uation in
whi ch the pdihet PEPCRE®INeedl e is al ready situated in the vicinity of the

cavity whi Clyhen ttBeb&nbesaldedicdhesSpeerd! @sedeLh] Qﬁakﬁhi%dﬂﬁe iandy t he
pressure neasurln nmeans are conneqted to one another an Inguthe

posi ti on of SHtuehfenpin | whigh the &9ingn ofy EPRgReels oif s readin garudkedn
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t he |nJect|on syrln e to a I ne exerting pressure on t
pl unger. 15 fiomcithgns s prouwps feans o qlwdatcnegl ébel lmuatdwéhgpeshutleef rom

the screen gleeafy tahﬁea:h\%e%ﬂ:@@céé Opidkdutet NG 't!HeeCHdHldSyrz‘hgg%reQé‘éré)een
brought to the required pressure, the person who is,  handling the device can
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data di spl ays@resdt be ace*cgﬂﬁana@rt@f Ctafeefluhbatm Hydlidgd P& eSSl ae8dt£e
‘plunger. In the process, the gﬁrﬁe sure in ﬂ id w |

, var e
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warning signal wll stop. "On the other hand, a nore a%rupt préssure
has been brought to the required pressure, the person who is

handling the device can move the needle towards the cavity in

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 c¢learly 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



30 variation occurs and the pressure cannot be restored by dis laﬁf&ﬁSt he
pl unger, the warning neans emt a second, acoustic warning sig al Qch

clearly di{vfoedﬁmglg(pm the first warning signal. Fromthe s%%(g%r i_ng
s

signal, the person who is handling the device can infer t nt of
the needl e 35 has reached the anatom cal gayity and that he nust stop noving .

t he needl e. drawback aof the, cL;avi cetagd met Qo whi ch are kn f om(}EP 0
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practice this has not proven satisfactory, and consequently t%e per son who
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i mpr oved deéi ce for, Iociti ng_an anatom cal cavity in which the abogve
drawback is SFYIfihated 815Qt 1PasTT rMIcFeers ARcohat niet Lo%4R et

I nventi on, ttke ale@d®eobj ect is achieved by providing a device for |ocating
an anatolr'g cal cavity conprising a hollow needle and a reservoir which is in
communi cation therewith and is filled wwth a fluid. The reservoir is also
connect ed t olpubp arcaigiefbr opr s uprieseang tihee2Oidi (tHod prieyride@ecampinproved

‘measuring nmegLs; . e oy|} . for_cr L Rg. p, er : IRRl
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pressur e- neasur enent signal which has been created by the nmeasurenent neans

intoa foarmwhich. s 25 suitable for further Qrocessi ng. Acoustic |,
reprodLKﬁﬁ onA?ﬁﬂﬁﬂ§n3rE° the present invention, the above object is achieved

by providing a device for locating an anatomical cavity
comprising a hollow needle and a reservoir which is in
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 £luid, and signal-conversion means are
provided for converting the pressufe-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 whe 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
pressurée in the needle which is coupled to the reservoir.
Consequently, the person who 1is handling the device can

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



al so provided, which are designed to emt an acoustic signal which is
representative of the pressure prevailing in the fluid. In t he 2delE 05
according to the invention, the pressure is made 30 continuously avail able
to the peﬁ@@ﬂyWW6mis handl i ng the device and to any onlookg?gmﬂﬂémMﬁ§ be
present during the introduction of the needle into the body by neans of the

acoustic signal, which is representative of the prevailing_ pressure and
therefore of%%he Pr eddr e PEFERal OF ThELH s ot AR E LN ATH Tt hdegbiige 35
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that the intte pmdratiogivigfualhpregsuner sdr prtdemsr or seadte qageponsi bility of
the person who is handling the device, rather than of a processor, and 5
therefore it is possible to draw an interpretation with regard to
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the device amel peEBEd29hi ¢R1at&s kb®Wané r onxk ERr 0+h38 pdofit r skates heelile ri sk
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devi ce r'¥ducBhitBtreiged dopcdat h,rEwNshgthe Ky deine CeSnERYF i ng
t he device riskgssiistedilpy fided ingraf Nthesipgp8bs , whdels ihakdDindg hthendediee

'shooting through_(too fa en the.anatqQm cal cayity . s reached _as
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enbodi ment of1dRerdeyi ¢Re LR MR EQrilge ILSAINI present. Since moving
the needle requires a relatively large amount of force, this

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 automa:tic 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

3% hand is used for this purpose. Morecver, 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



i nvention,' which is provided with automatic punp nmeans and in articular
Is provided with autonmatic punp neans which are designed to cdhﬁﬁhh&ﬁ&ly
deliver the fluid. 25 When using the device according to the invention, the-
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15 anatomical cavity virtually without resistance, and therefore
scarcely any force has to be exerted on the plunger. This
consequently results in a considerable drop in the pressure of
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
peint 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 preésure 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.



consequently results in a considerable drop in the pressure of the fluid.
20 The risk of the point of the needle being introduced too far i&0 0EC 3005
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for training purposes, in particular for jtraining nedical personnel. An
I nstructor can easily nonitor the acti ons? of a student or trainee and
provi de suitable instructions, since he can always hear infornmation about
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03/ 000146 7 SBPREYG0s * ) NG 60405 Those and ot her aspect s,

characteristics and advantages of the present invention wll be explained
in nmore det @iiP.by RS Pfsideh@ib@l bPW NEli 1d8S GhrbPbi Aol MrnHoMendhef & rag
enbodi ments of .a 5 | ocatjng device according to the invention with reference

to the 18rafe¥dcei ACGRTHPT deht FRau 2P eRe e iRutBYiEhs etRAtEOPdSHt i 18

conponent s, daRdcénisviilahstFaged Hiahosmnat ivadeyyi &va of a first preferred

~enbodi nent of the 10 device according to the invention, in which a section
of the device is illustrated diagranmatically, and Fig. 2 diagrammatically
depi cts a sd&dui.ol diagrawedndaplefdrmietds enbedtiihemtofdfa tdeesordvprefeancar di ng

to th? inve%ﬁbgaiméﬁi of the device according to the invention.
15
Fig. 1 shows a first preferred embodiment of the device
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 croés 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



Fig. 1 shows a first preferred enbodi nent of the device according to the

I nvention, which is denoted overall by reference nuneral 1. 20 Fﬂ[@;ﬁtm{}émows
one of thg,Pesshike uses of the device 1, specifically itg~4s&od&RN10d ocatl ng
an anatom cal cavity, in particular the epidural cavity, ina Ruman ody. A
smal | section of a human body is illustrated in cross section in Fig. 1 and.

s denoted ﬁ\é refe t&% nuneral 10. .The apatomi cal _cavi ty or 25 epidural
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force on th®upgndreans .nctg e regerveir 3300r dr morcwmqrnclgslmvedthn hhe

desired dirgahicefire &R WY vi0 4 rbénka@ct%ﬁn %;r@rbj i ACHARGS Yok BHE1d S
positioned in line with the puncture needl e he reservoir 30 conprises

a fluid-fil IfoF fudd %e afﬂ&""a%lfcsﬁlfac?é‘&blsé‘lﬂl Fegervair wif chnt® B 305
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liquid, for exanple a sterile, isotonic liquid. In the text which follows,
the invéAtion i s discussed on the basis of the exanpl e according to which

an isotonic g Gidagduts €hd Ustdfburd tihR€the liquid in the reservoir 30, the
locating device 1 is provided with an electrical pressure gauge

40. An output 41 of the pressure gauge 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-measﬁrement 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 1is 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

algso 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



reservoir 30, but the invention can equally well be applied to ?n .
eénbodi'nent in which a gas is situated in the reservoir 30. 15 To AL A0 t he
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provi ded an el ectrical pressure gauge 40. An output e pressure
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si gnal conv@epEpreEentaFigpein deReNg @RI the nsebbihwfoft aynsbeaizare 60.
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the liquid 1n the reservoir 30. One or nore aspects of the sound signal may
be direct|y ™@3§UuERmT rfthsudiafer karbich cchen®@resavee t ¥ Phangdnde- ingeititherent
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of tHe sound signa mag/?be reprgient ative of the Bressure, but it is also

possi bl &2 & SFERABPE, S4st hgEalyof ufBireY: (FRapuiile thregliB Pt i3 I sound
si gnal has ahapgésatinnghtbarecingie, Taynoltier epoesebi bitywei®f tbhaeswapesitiy e.

pitch and volume.

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 &t 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
2ll the components to be connected to one another first of all

and then for the liquid to be pressurized, and for the puncture



Anot her possibility is for a suitable conbination of the pitch, 10 the

vol unme and the pul se frequency to be used. One possible conbi nazt@ggl;?m ch -
may be suj |s, for exanple, the use of the pitch as a neasure o he
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changing, in which case, by way of exanP+ e, in the event of a rapid
pressure change 15 _a stronger sound signal is enmtted than in the event of a
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a screen 90cﬁnrcdnnm|nlcayn.mgemawlyual signal which is represent ative of the .
pressuresin the liquid in the reservoir 30 on the basis of the anplified,

25 converted pressure-neasurenent signal. The assenbly conprising pressure
gauge 40, sildnghecpersm erthblis hepdliesi 2oy BYideoudspeaker fatce ampltlfe er 80

and screen Mphfer '8 TREALIADIAY B HAITCAH L 0uA G L SR UiGOLAIN ¢

100, as 30 s own by a da Sinein Fi ore can
used to | ocgituatrd d dbearesavyeir B9. IAﬁ Bheepally ab, thise pyeaseree theedl e

20 can first jghidldiile tehft tQUECRA ALSHR! thdeptilt 'cBﬁBrim&jQQ)éeg\Qoif‘ jone

vicinity of 35 where the epidural cavity is situated the reservoir 30

and t helfreadfi AYRCYEer é‘ﬁﬁéaﬁc?? o‘ﬁl%rﬁbce 16edLe upPERt tznler étno thgnhprogess,
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since in thIS ase the neasurenent o ressure” can C
i nned|a@@|),hagd11ng the device 1 by exerting a force on the plunger 32. If

the person who is handling the device 1 always ensures a
(slight) displacement 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 1is 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



If the person who is handling the device 1 exerts force on the @Im&gﬁé 32,
pressure will be built up in the liquid which is situated in t A dvoi r
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The continuous pressure-measurement signal is likewise fed by
the signal converter 50, as a voltage signal, via the wvisual
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 is a relationship between the pressure-
25 nmeasurement 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
.visual 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.



reservoir 30. As a result, the pressure in the reservoir 30 wll dro . Wth

this know edge it can be inferred froma sudden and 5 si gnlflca tf e i n
t he sound hat the needl e point 21 has reached the g%%g{/@dmscaw ty
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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 liguid 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



- 12 During the introduction of the needle 20 into the body, the

conti nuous sound signal is of greater inportance than the continuous visual

signal. This is because the user cannot 5 continuously | ook at?ﬂﬂi@b‘g@%een 90
visual signal, since he nust also_at |east |ook at

in order t t he
t he punct u\@g%%@ége 20 during the novenent thereof. To haRGFENLORRMGR i ce 1,
the user can in principle rely entirely q t he sound signal and wuse his
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Fig. 1. The pet{Qu1B¥De! 86 Lrd1aRdIRr2Qel $her i Wna111l)huiht £0i dOTd® Maktia of
the device 2 |s not shown in Figure 2. The reservaoir 30 is, connected to the
punct ur etheett b2 ndHdE ofedr e sePB4 agYraRe: EhFnn@CEEdRL bihies33arene
gevi fe 2 iﬁ c?lfwéjﬁbedm Ehram@myﬁiﬁgpwmrgpfms V'QfHeChdﬁ.{@d dﬁﬁ& lgmed. Ej @or
di spl ace the ui.d, a in.particul ar t pl unger 3 and.t he 1iqui
situated ben85¥WLY (ggei FIGESS eg acﬁgigm})’( u?%‘iovééefln VHED r &0i F51 as
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drive unit ( t t Her en 'S provi h a pressure disc
36. The Hrivthimiaspi0 the (pye@ mgapfefde Aotopeeexatq hany pressure in the

reservoir, but rather suck the liquid out of the reservoir and
pump it +through the needle under pressure. Therefore, the
measurement 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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to nmove the puncture needle. As has already been 30 stated in the
description of the fi p r | t . L he devyi.ce (Fi , the
pressure in agi)%g e#n\%g{.‘? gg&?sé&%g)nﬁ%?ol%nfr?%rﬁgfgrgeé’%a\lﬁ:&%bIe(é{tggwr’rxga%)sf of
an acoudbi ¢ BiegriwiusingoadBguént Pydey ttq sakiow ridvseswvidy hoysingelp@rsonbaho i s
handling the Ae¥lCeot fnfXEddirRbeSBYES: OTbddAe B! ¥RPChxaf Tl B elabieHgpeyer,

bed.

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 liguid 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 liquid 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



35 this is required, for exanple, when the device which is knowmn fromEP O
538 259 is being used. The reservoir 30, the connecting rod 35, Rﬁ@Eﬁqmye
unit 110 388 B@@ (storage) battery 120 are all arranged ipn the interior of
a 20 o L2000 W"Y31%00146 PCT/ NLO2/ 00405 - 14 housi ng 130, PGL/NLEL/RUE
nmeasuring and reproduction unit 100, w $h i s diagrammatically indicated by
a dashed line in Figure__2. An arrangenent of this type is preferred, since

it results ithe PIUGAFECE2 assaé‘ﬁbl'i}’e\m BFE c5RC e REPFSUIR RERVICLES tid tihe
puncture 5 1r1epdl:1¢ willle R&REY el adthehsufe COMBalbssira apaeRe WMik&did S
created for S purpose in the housing 130, which at the |ocation of the
sai d space e S%éferably designed in such a manner that a 10 reservoir 30
can easily be placed into the housing 130 before use and can easily be

roobed 300iK)ahERM | 1E DOUREREedh P lone Hunk BTG A S SN

may be provi exterror ous n n or t §ald ow
the said housmﬁgamgorﬁéebeltl&ﬁp@dSPopmﬁyleglﬁeﬁ ¢beealunggrh 33s toorbe

exanpl e a ta.mv%doanast&%d BLY nt&,tilz.sc%@nmo%vape 9£e§§%&m%9§e49°£%' ses
a force pick-up 20 which is desi up the force exerted on the

pi C
connecti ng r“!ﬂYeBS“BySF'ﬁESdrFQ/efB?ﬁf“1999 IaH‘°ttﬁF-'§ cafse SuffEckenidyl ekerter t er

50 is designefde2sabs frAiCehuoki gL AREhbSdle HANG! iMEroidedl 80 €YY SES A
cont rol Hnlt 111 m? h is connected to the force pick-up of the pressure
gauge 487 THE @8Rt device 111 is 25 responsible for displacenent of the
plunger 32 at a continuous rate and therefore for producing a constant nass

“flow of the ui e of t he d| | acenment of
t he pl unger %’f Brre%sﬁjgéewvmqﬁcrﬂb t’ﬂ% %Hvﬁéé?% tﬁﬁjJ [?r Sasmﬁf'chﬁlgs fléngleurat ed
in the reserdiis gontyulled dyultheofontral mezicer éllt heo13Gsdfiegyi deagdns,t end

to flow out gf chﬁt@élseaHmecwprﬁ*% HERRRNA! 30 A dUUAEkU enfiaRd! © Via
the needle point. In the process I"i qui d which energes at the needl e
poi nt |§55u5ﬁ@€p limits the maximum pressure prevailing in the liquid and

therefore the maximum force which can be exerted on the plunger
32. This prevents the possibility of force being exerted on the
plunger 32 in an uncontrolled manner and ultimately of the body
being damaged if ligquid 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 liguid, 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 left 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, wvia 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



to a resistance to absorption of the liquid by the tissue in which the

needl e point is situated. This resistance manifests 35 itself as Zagmg [@

whi ch has_to be overcone by the drive unit 110 as a resul% % @({ %ce ei ng
exerted oﬁvQPr”éOOB}“‘ﬂnger 32. The continuous but slow rate atCUWNFH%

plunger 32 is being displaced while thejpuncture needle is being noved in
the .direction of the epidural cavity rreans that the force exerted on 2 0 '
DEC 2005 WS®SFosRess NEBYPERFRTSSERT e t KRIGH uAGePxsDtedinky  He® ePoi® the .
pressure preandl isngranslished bnepliad presbbral Maraebtiquimasure of the pressure
at the needle point. 5 Although it is preferred for the plunger 32 to be
noved at a constant rate, it is also possible for the plunger 32 to be
noved in steps, fbnce hWisiadade, ekemeakon itheisomten‘tdmgblredfw Hyhehendy évent .
steps tofol 0 at_s &leptd y Iy al erlsk of
t he needl e bdenq\r%, Cl|ri(r61t rquucgé trct)g F’LE H&AO ]b%hg'vml ot %é t?‘%%'ggé émPtﬁh

the drive uquy1ie pieertdy srlaped pﬂcur@er pregsyne Gxtntthel heeliley pphetc@mlrol

device 111. jfon 33E8Ldmd %%%mt Qﬁeceaia Ole Q¢ aGEe 111f MRYe %e@ﬁ?vhg% with

a pressure Iimter, 15 which limts the maxi num pressure preval g In the
liquid and tifemorspe FW@%&MSHBHF%‘P@&%P&WW% slepred B¢ PREsSpItMger

32. This presenine tn@@dm@sgbbmﬁ léd’aﬂfelirobﬁ&nélﬁé NehEXald abree WhechPiynger 32
in an un ontrolled nper libmyl mat el &‘he bodé bei glg damaged | f
liquid i*® f RCEFEhED the’ Jo%dﬂ? t oY %ng §ePEBLEE ¥R Y el %Bl thpf e
driving, a saclk emnitfa tdumndosngedl RGithdl Bewiny beardsloyictadqgeé i h hel i cal
-toothing, in which case the drive unit 110 is provided with a driven

t oot hed wheel which nmeshes with the 25 said section. The force pick-up of
t he pressur elgadgéveOundly 130 ishidesdased b desieghbd t:onm;asilmgerbde35 oerte

exerted on e o GRRARE! | i oireflabPy DY dnerhbgel oz di® RRACCREqY '9§at tRG the
epi dural cavity begins ressuri zi n an 1sotonic %UI d
exanpl e 15 n qqﬁgrpegér@%|has been rought to e said starting pressure. As

the tissue will not always present the same resistance to
absorption of the liquid, the force with which the drive unit
110 presses on the plunger 32 will change when the needle point
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 liguid
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 liquid 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 igs 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



30 by neans of a displacenent of the plunger 32 in the direction of the
hose 34. For this purpose, the drive unit 110 exerts a force, \’\h[Z(BmECSZ(]U{,
directed to the left in Figure 2, on the connecting rod 35, a result of

As
‘this forceYOP¥EHnnecting rod 35 35 will nove in the axi aPFCHNE¥YIH and

the plunger 32 will [|ikew se nove in the]]7di rection of the hose 34, via the
pressure disc 36'. In the process, the Iiquid tends to nove towards the
body and in fheP pROYE:E fhespPpetire asepdleal Headpnbaher ddimngsoedt tthea

resistance frgmddi@ohi SEewddn t RMDOPincti €N dsedid 03nQ00148 2PeddiG 14905
PCT/ NLO2/ 00405 16 experienced as a counterpressure which is exerted by the
body and i sCPTRATEMFelEi HiQ deViresetr Bhe (FRECELORIRRICTHE  f dP cRFIRH ERT s

eﬁerlt_ed on the Gofwadldn n@yﬁ:@dg@ﬁcb%t%fnﬂ__n@r g;jne salbgﬂ&ﬁ?ééqaﬂi@horaﬁer tbOblenj ect
the liquid into the tissue of the i s direct related to the _pressure
at the neddl éngﬁ? Cend ™ s heovg%‘g‘h%a]at CREHH F%e be,i Rt 458, scf“an'é‘g. %?‘P t he
needl e poi nt punstureyimgedller @urghirs ubrsieanttical intodnbgewBats iki kaoven bhe an
pressure at e [nt scarcely changes and the force which is to 10
be exerted isggﬁl{kﬁla%ghgg%% ant. The anplifier 70 will in this case emt a
sound signal which |ikew se scarcely changes. The drive unit 110 is designed

to nove the gRNRRCLANGH fRAt3Fndtn s CRHST n %@fﬁr%bld&gw{ rafe afdigk the

liquid in the 15 reservoir 30 has been brought to the said starting
pr essur el0 Asaceprdinidss f@ withe nébveRrtdaps SeBRERSC: heresardipegsineaiifce f05

absorption oketbfdinguink BPEENQr Cof Wekd phésduidifedsh¥endtit tsighb@ RRRESEs
-on the pl ungeF1 32 Wl h%n!ge when the needle point is then belng noved
through the tPEsTRSE Ofre *HTTY, IS iBATE LGV c GRSEAAET HoARM &Y/ Rov Yat e

of the plungen ¥2etsraeix reehords im wkieH { thé hReps OISR Erddsulrbe daitguiadew | |
| i kew se cha ri e f the needl e .point. The nea I ng and
r epr oduct i onggﬁﬁlgéj_ égcg cég ﬁg1§¥§g{g@nﬁt& scbre? bet rvﬁetvﬁdr’ ef&r enfc?é: % géf egl,
measur esl® hempgeetipadlandtorags imeangn Hewarsri,c isndsoalso qesisibls Eingridie.
profile of the pressure-measurement signal to be printed

directly onto paper.

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 pressuré 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 1is plotted against time. As has already been noted
above, a wvisual 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 reproducticon
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



When the needl e point reaches the epidural cavity, the liquid flows into
the epidural cavity and the resistance to absorption of the quuz'ﬁimg/i‘.l@ :
drop suddenly and significantly. As a result, 30 the pressure prevail % Sin -
the Iiqui dVQi%P0%#ewni se drop ~suddenly and significantly. PATNHIMS e the
drive unit 110 has to exert in rel ativeltﬁerrrs a nmuch | ower force in order

e

to nove the connecting rod 35 than was t case before the epidural cavity -
was reached. chaigesyand nreif iGakAPRs ciht thaF8n §EaFRLeh 2135 PO§FERLE SWigheaty ed

by the persoafepdi@ing [aoal ithe tdebpleVefetRe asnvansisiiens aadsshaii fhCcanke
change in the S%lénﬁ si#nal and also, if appropriate, in the visual signal.
The person WRPS°Raftft Ty the device 2 can infer froma change of this
type that the needle point has reached the epidural eavity and that he nust

2 0 DEC 200 WO 0146 RCT/ NLO2 - A7 op.novi.ng th uncture
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order for | 86t LR 8y I Age I Qj ces. Wi be 5
i nt roduced ?%%Jutrﬁg Eg‘?éﬁ% qavlﬁ'?&%t@oggggﬁ%?ﬁg#?%t el%%i%gc%&eett%éedl e
or in order ® thet eBéGeERWEAVitE-known as an epidural catheter. In an
enbodi nent which is not shown in nore detail, the device 10 according to
the invention conprises recording nmeans for recording the profile of the

pr essur e-eabif tASAE LB gRE| thY cPPARE AL o GRELE L] | HEEETy R PAPPREINQLY, Step
consi der at i ofo NEyAmia i §t¥Ling O anAN afhest etz ngENBulstdhcahi ¢hat hendreasiged

-pressure data_gr stared_.and can subsequent| e retrieved, or, for
exanpl e, a 1%aﬁhe§ﬁét'i (Z)Iré’blféhls"’t of 4%% nd ng.'?‘ H&%\f F,n{:i t{c’rrs 1§1eso'i"bci)sg?blté""‘f or
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paper. A rrajg%icﬂ@ﬁnggg& f recording nmeans of this type is that it is 20
possible to retrospectively assess whether, and if necessary to denonstrate
that, tHeé person who is handling the device did in

The catheter can be introduced by disconnecting the reservoir
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 whe 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, using 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 1liquid 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 inte the epidural cavity, the pressure

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



fact reach the intended anatom cal cavity. This advantage is all the
greater if the recorded pressure data are stored during the novenent of the
needl e’ in the body in such a way that, with this 25 data, it is fw%
produce a r whi ch the measured pressure is plotted i n E As
has al read&agg@]o}gﬁot ed above, a visual reproduction in thgé?@:]ﬂ?’ H

of the pressure plotted against time is @l ghl'y advant ageous, since

reachi ng the apat.oni cal aV| ty roduces very characteristic 30 and
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A curve

properties from the surrounding tissue in which it is situated,
and in particular the tumour will present a different resistance
to the penetration of a fluid compared to the surrounding
tissue. If the device according to the invention is 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 is 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



needle into the epidural cavity. Oten, the person who is 20 positioning the
catheter will have a reasonable feeling of when the catheter has &iin . -
correctly positioned, but nore certainty wth regard to correct % iLﬁWﬁing
i s desirabV@BMleasuring and signalling device accordi RETVHURHRPr esent

i nvention can advantageously be used ind%gis context. 25 Wien the catheter
has been introduced via the puncture nee ,_ its correct positioning can be -
checked by ptesshei khveptiea usigai anwhbekenis tbiayddi. nAsodiasedlupeiheear i ng
the pressurencppd addvedakiti £8l ffsd RBse MBS huseN al BoS. HARIELS: aUgddG d he
30 neasuring and_signalling device according to anx desired preferred
embodi ment oft PRLMRINICANGRRANRE SOPRIPFFFY A awchygreatemexteahi thath a he
catheter is heynod pPressosmpsdatehicel ithist kRilesuheé abvide Li guéthdaiduy fed
to the cat heter, the pressure 35 of the Ibﬁuid mﬁ%l init'aLlﬁ incrgﬁsqi | f
the liquid i 8°8hER © ed CRPBERYH (IRFSc40R¥ BF 5RG 935 (WS 18HQUBT Thehe
catheter is idevi¢act thecadedcen tdye ©pi duraatidedvi with t hdditipiad webdtded abl e
to fIOM/vir%%gL£y uni npeded into the epidural cavity, the pressure in the
liquid will erefore not change or will scarcely change, t WO 03/000146
20DEC2005 PCT/ NLO2/00405 - 19 and there will be virtually no change in the
acoustic signal and/or the visual signal which is generated by the
measuring and signalling device. The person who is carrying out the
operation wll imrediately know that the catheter has been positioned 5
correctly and will be able to fix the catheter in place. The above text has
.described an application of the device according to the invention for

| ocating an epidural cavity in a. human body. This does not detract from
the fact that the device 10 can also be used to | ocate a region which is
situated in a body and in terns of its properties differs fromthe area

whi ch- imediately surrounds it. In this context, consideration may be



given, for exanple, to locating an intunescence or a tunour in the body of
a person. A tunour generally has different 15 properties fromthe

surrounding tissue in which it is sitweated, and in particular t he 2t0ulbdio0s
will present a different resistance to the penetration of a fluid conpared

to thelsurr9599b89f0£'§§H§t1ﬁ& gh@ee§3h0$1§90QﬁgbﬂgléOsibsatgaegﬁigg I's used

ina simlar way to that desCri bed above, a sudden change Int
neasurbddﬁrééghreCQMPrhéln@edle p0|nt will indicate that the area which is
bei ng | ooked f i has begﬂ ggﬁr In this context, it is assunmed that
pressufe vafi 3¢ on¥ WAFEhSo in the fluid during displacement of the

needle.in agsechigneof)Lhercbodyovhi ¢hoprgedessthenatsamahi cheisnt o be

| ocated are much 25 snal han the pressure variation occurs in the
fluid Wmhbnthﬁenﬁ@@Hee(bﬁint reaches the sald area. It is advantageous if

it is known how the area which is.to be gied differs from the part which
surrounds tRMEPaFea s OFhEFeFFuFészQSFB? Bldéstablish with a high degree

of certainty.that;thearga Wabehehs 30:E0, EggrgaﬁehguE@ﬁEnPGGS

f Pecine any e

found. The device can also be used to [ocat 6 esired cavity In

desi redibody, wbonce agaralastsaningthbapresesserergaaiaingnsnwhhehflotdpr in
the fluid during.displacenment of the puncture needle in 35 a section of the
body whi ch PreteyeSOLRer Eaolt jears | §anﬁ@¥c§ﬁ@V?r§hﬁglEFetﬁéﬁSFHéepressure

var'athegsw@éﬁénecgygﬁallerégge&'Hgdﬁmgeﬂesgerﬂﬁgdﬁ@aﬁgl@hoseéﬁbss the

cavity. Furthernore, "the above tex as descri bed the device accoralng 20
DEC 2005rmWih08h 0061461 PST] MLt 0040Bher 20rotess hegi ngedt i on usi ng an

isotonic liquid. As has already been noted above, it is also possible to
use a gas. EBREQ@PCtéO@aEEFES ASHedi Bin WAT cRMERRIDE éBnﬁF8§§€aCt813nﬁﬁch

gr eat efnexhent E@@Qtéd tbauhg. pI@s§9999ﬂ§§5§réﬁén£hs§gﬁﬁnl@haeﬁ Heyice is
being used 5 and to ensure a constant mass flow of thé gas during use of the

devi cebeehecdevieckeduyybehpr sypded-apnheaddori naahscohPir ol neans. 21
- wherein the reproduction means are designed to emit the

acoustic signal which is continuously representative of the

pressure prevailing in the fluid.

2. Device according to claim 1, wherein the pitch of the
acoustic signal is representative of the pressure prevailing in

the fluid.

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

the fluid.

4, Device accerding to one of the preceding claims, wherein
the signal-conversion means (50) are designed to emit the

pressure-measurement signal in the form of an electric voltage.
5. Device according to one of the preceding claims, wherein
the reproduction means (60, 70) comprise a synthesizer (60), an

audio amplifier and a loudspeaker (70).

6. Device according to one of the preceding claims, further



2 0 BEL 2005 1. Device for locating a region (15) which is situated in a

body (10), conprising: a hollow needle (20); a fluid-filled reserwggﬁhgﬁﬁg
which is in communication wth the neadle (20); punp neans for pressurifzing
the fluid; nmeasuring neans (40) for creating a pressure-neasurenent signal

whi ch ise ned s eds tqudiherdesauie J avaidd nad,n dde o i 2 56 gl + Gonyer sion
means (50) for converting the pressure neasurenent signal created by the
measurtheiears {40)a ] mional fdrimwn T eer signtl evd oo f fthe Herepsweessi ng,

and r:%ré)‘géjlc];iirgj; sreans. (£Q,; F0) for emtting an acoustic signal which is
to the

rel at ressure-mnmeasurenment signal which has been converted by the
si gnal -ccnversion neans (50), wherein the reproducti on neans are designed to

emt the coustic signal which js continuously representative of the
pressute prévaiis r‘?gcciqgf"%‘r@ fﬁ%i%l.al_z“? e%e\}'f ea]d{dfr}Eé)n‘@lst‘baJcl aim 1, wherein
the pit&ghrfuddien acoust i s gngl d&nﬁleﬂeesaﬁﬂtﬁtwiff_pértr@oprmuae

prevailing in the fluid. 3. Device according to claiml1l or 2, wherein the
vol umes@fearhel ®@Acoustic signal is representative of the pressure prevailing
in the fluid. 4. Device according to one of the preceding clains, wherein
t he signal -conversion neans (50) are designed to emt the

pr essug e- mEEsHirGRdcetdite id dihe dPrinofpadtaliacd rd Xa Med f agertier Devi ce
accordjing to one of the preceding clainms, wherein the reproduction nmeans
(60, TH)C 9 SEP Y MhdwFet (6h aif dRrfBretplq freforhdtRe | oudspeaker

(70). Vd &8s ageoni ngs 1.0, gne recedin [ r.22 2 0 DEC
2005 |F%%cf%}§li ng vi suallﬂ}r eprolgeuctl oﬁjrnéeﬂ;%stp(%ogﬁ%]o%& ]?c ear%éﬁd%%?g%éd to
emt atimeswual signal which is representative of the pressure prevailing in
the fluid.

9. Device according to one of the preceding claims, wherein

the pump means comprise & displaceable plunger (32).

10, Device according to one of the preceding claims, 20 further

including automatic pump means.

11. Device according to claim 10, wherein the automatic pump

means are designed tc continucusly deliver fluid.

12. Device according to c¢laim 10 or 11, wherein the pump means
comprise a drive unit {(110) which is designed to displace the

plunger (32) in the reservoir (30).

13. Device acceording to claim 12, wherein 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, further
including pressure-limiting means prcvided for the purpose of

limiting the fluild pressure.

15. Measuring and signaling device, intended in particular for



7. Device according to claim®6, wherein the visual reproduction neans (80,
90) conprise an anplifier (80) and a screen (90). 8. Device according to
one of the preceding clains, further including recording neans mhkﬁggiﬁ
designed to record the profile of the3pressure-neasurenent signal e
course of tinme. 9. Device according to one of the preceding clains, wherein

the punge nBans onpld se-coiisp) aceabl e pldangertdadHreddid@vireimecording to
one of the preceding clains, 20 further including automatic punp neans. 11.
Devi ce&~dECOri™y to clai m 10, wherein the automatic punp neans are desi gned

to continuau el i ver, fluid. 12. Device according to claim10 or 11,
wher ei n thgagﬁﬁﬁgﬁ%%n@iﬂgdnprise a drive unit (110) which is designed to

di spl ace the sgldingeridi32)s IThdded eseratd ri{t3MioAd > Davd a@enas ding to
claim 12, wherein the neasuring neans 40) are designed to pick up the
force Whi®h ans éderyted-Bn ¢ He pﬂ%ﬁ@?@%astzan%w tihe it fel 1ol trggamyoing,
Devi ce C i to one. Hﬁﬁﬁgi i 115, G i ng
pressu(r%?)l ?Jnk?%tél}%glsfreans égto%/&llgte(g 0 tré%rgéu?fp%%ep%éfggjhﬁ%nﬂé%?ﬁe fluid
pressuflid5.thveasird mgeiand( Figrad imy deadgesd it émderbnmeqeed i owlar for 23
20 C 2005 use.in evi ce according to any one of the preceding clains,
conpr ‘&t .W-n%fqﬁﬁwﬁﬁﬁ’(l30) - a space which is located in the interior

of the houﬁg%u%%?go)mmim)uif l&-dori %g%df@r@eéémiﬁéﬁé'ed

reservoir Ith 1's connected to punp pressurizing the

fl ui d,sidreal egeratoiirs (30)athed ngp ddse gness sux cheproormiecirey] 1ro tehe hiblwiov needl e
(20); measurjing neans (40) for creating a pressure-neasurenent signal which
i s related P Hs FHEEUTE DR T | P FThEFTMBEING| R PEDTRAEYET on means

(50) frda SOMMRIE NG e RERSSW® by the measuring means (40) into a
form which is suitable for further processing; and
- reproduction means {60, 70} which are designed to emit an
acoustic signal which is representative of the pressure
measurement signal which has been converted by the signal
conversion means (50},
- wherein the reproduction means are designed to emit the
acoustic signal which is continuously representative of the

pressure prevalling in the fluid.

16. Measuring and signalling device according to claim 15,

wherein the pump means comprise a displaceable plunger (32).

17. Measuring and signalling device according to claim 16,

wherein automatic pump means are provided.

18. Measuring and signalling device according to claim 17,
wherein the pump means are designed to deliver fluid

continuously.

19. Measuring and signalling device according to clilaim 17 or
18, wherein the pump means comprise a drive unit (110) for

displacing the plunger (32).



measur enent signal created by the neasuring neans (40) into a formwhich is
suitable for further processing; and - reproduction neans (60, 70) which are
designed to emit an acoustic signal which is representative of tHhel Bredfhre
measur enent signal which has been con¥erted by the signal conversion neans
(50), wherein the reproduction neans are designed to emt the acoustic

si gnal2 ovhi e d <8 rGoRY 1aM4D US| gh 1eipnRs etaltdey & fo tdigg RIS 8 preyvai ling in
the fluid. 16. Measuring and signalling device according to claim 15,

wher ei'fiefe pids MR doprise s diSpladcedsiss glashdger qu3Ate 1the Measuring
1 o . . et oo ” : .
oo i TR RGRRRAD LG L Bl s M AT TR e

wher eitthd hd ynger nEens kar e htdesigned uro tdellilver. fluid conti nuously. 19.

Measuring and signalling device according to claim17 or 18, wherein the
punp means conprise a drive unit (110) for displacing the plunger (32). 20

DEC 2005 2412 NBRS WG iafith 151 1GNRAl] d G A& B BGRPTH NaL 4 Qe Cl Rl M 19,
wherein the neasuring neans (40) are designed to create the
pr ess uhenfEds Hen@inks igedls g ¢ i dbaisies ofl ttthe fdirsgel saaseddaie’d on t he pl unger

(32) by .the .drive unit,{110). . urj and signallin vi ge accordi ng
to cl a%yoﬁ%nfé:,tm :froef%n n( 3taﬁé p%n%%#eda%r & fgrg"cl)lvjiccdileal %Jtrhteanc%cggtloagneeaabﬁ e
connecidaigh gtod He3 )i spaneend  I8)urtfe hizzh i sindtended tdrbearuniagai nst the
di spl aceabl e plunger (32), and with a drive unit (110) for effecting a

di spl acefentt Bt afiedonitec iHGH GFrEENt o thgessumatg it K9Yntiding devi ce
according to claim?2l, wherein the neasuring neans (40) are provided with a
force pick- up for picking up the force exerted on the connecting rod (35).
23. Medsur iMepsandirgy gimal |9 inghadeviree drocioradiargdrmaliciqitm 22 aimiiEr,ei n t he

s gnalwh?eornevienr Stlhoen mrgeaasqlsr i(n5g0)mecaon r(l 4S Oe) a}a\geo rpcr%viv e!cl %gietkgoanv cg IICeer pick-

up for picking up the force exerted on the connecting rod (35).

23. Measuring and signalling device according to claim 22,
wherein the signal-conversion means (50) comprise a force-

voltage converter.

24, Measuring and signalling device according to one of claims
21-23, wherein at least a section of the connecting reod (35) is

provided with helical tocthing.

25. Measuring and signalling device according to one of claims
15-24, wherein the acoustic reprecduction means (60, 70) comprise

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

26. Measuring and signalling device according fto one of claims
15-25, further including wvisual reproduction means (80, 90} for
emitting a visual signal which is representative of the

pressure-measurement signal.

27. Measuring and signalling device according te claim 26,
wherein the visual reproduction means (80, 90) comprise an

amplifier (80) and a screen (90).



24. Measuring and signalling device according to one of clains 21-23,
wherein at | east a section of the connecting rod (35) is provided with
helical toothing. 25. Measuring and stgnalling device according tog

claims 15-24, wherein the acoustic reproduction neans (60, 70) conprise” a
synt hesi zer (60) and a | oudspeaker (70). 26. Measuring and signalling device
according to one of clains 15-25, further including visual reproduction
means {80, M)syOmg and tdial Mirsiaewsigmacasiding sa epresehteltdims of t he

pr essure-Jea Sl .27 ur | nd si.gnalling, devi ce accordi ng
to C|;%$;%§;:%Q5$§%£I% e Jﬁéﬁéﬁ“&%%?%ﬁtc.%§$r§§§§?(%&ﬁ D%%ﬁ%ﬁ?%e an
anpl i fieero(BAheand c&f ider eeh HHB0)p r s 1 f-nldE MR8 . s IMraslurdveyr ak
signalling device according to one of clainms 15-27, further including
recor fitiy Sfedls WfiSh are designed to record the profile of the
pressur e- neasur enent signal over the course of time. 29. Measuring and
signalling device according to one of clainms 15-28, further including

cl anpidfy mdesushirch aarce prowvi dedhordahiece eetaridingfte hendowsi ogpids80) for

cl anpi.ng éh said device to any desired object.  30. Devic%élo | ocating a
r egi or%%(i ’)%\}Oﬁi%glﬁ_ri &G T Ed %ﬁ“ﬁjl“ﬁowaﬁo}@l&@nﬁﬁ%iwv _eh%l%v& edl e
(2 0) extedilad & iddedhdisiery of r30)3Wo i 1Ghd iS1d *HO BB C@¢ ¥ DFe W Rufjhe
needle (2 0) ; punp neans for pressurizing the fluid; - measuring neans (40)
for craaflinRf ®#Prsdsur e- measurenment  signal which is related to the pressure
prevailing in the fluid; signal-conversion neans (50) for converting the
pressure- neasurenent signal created by the neasuring neans (40) into a
form vidd .ch Desrisid tfald & daart ifriy tshere quircac e9sH )ngh iadd i-s reeicaraligd) ireans whi ch
are deshgped to record the pressure neasurenent signal over the course of
time. bo (10}, comprising:

- a hollow needle (20);

- a fluid-filled reservoir (30) which is in communication

with the needle (20);

- pump means fcor pressurizing the fluid;

- measuring means (40) for creating a pressure-measurement

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; and

- recording means which are designed tc record the pressure

measurement signal over the course of time.

31. Device according to ¢laim 30, wherein the recording means
comprise an electronic memory which is designed to store the

pressure-measurement data.

32. Device according to claim 30 or 31, wherein the recording
means comprise a magnetizable storage means, which is designed

to store the pressure-measurement data.

33. Method for signalling pressure in a body (10) at the

location of a needle point (21) of a hollow needle (20} located



31. Device according to claim30, wherein the recording neans conprise an
el ectronic nenory which is designed to store the pressure-neasurenent data.
32. Device according to claim30 or 31, wherein the recording ne -
conprise a magnetizabl e storage neanszéwhich is designed to storgquELZWS
pressure-neasurenent data. 33. Method for signalling pressure in a body (10)

at theinlegathomy of 1@ needie POintvé2L) o Hohd %@eﬁgiﬁo&%@? tesgsed 26 2
0 DEC 2005 in the body (10) to an observer, con$r|5|ng the fol [ owi ng steps:
- introduci HY-Fedneinht ol ehe Feedl ehg 205edle gppPlying an el evated pressure to

the fluid; .5 ring.i1he. pLessuLesin. the fillyigi apd - generating an
PRl g

acoustic si is representative o e Tnstaht aneous pressure in
the fluid. BdasMeiiopdilae cords mgrée oicl ahen 8Bidncimdi ng the step of

generating a visual signal which is representatjve of the instantaneous
Dressure | IEREERFGFE, "5, 2 ASKSRDFy TP FICA A6cGRRTREEBEBNE 6! Alhe

cl ai mtia 26h st SOMPH SO r OBSSHE | N9 FRANS1(AP) for creating a o .
pressure- neasurenent signal which is related to the pressure prevailing in
the fluid; - signal-conversion neans (50) for converting the pressure-

Ui T BT e 1 oPS N KT B 6L6Set gt D Topr DdGCC o reahs® {68, S50) whi ch are
desi gngdnt@ z&Mirlg a8 vaeaust i €1 ghanalwwt€hiss Heapr @sentatd Mee 0b £t dre
pressure- measurenent signal which has been converted by the signa
conver SR oRHRANRCYSH T esswher 8 ntifel Fepf oducti on means are designed to enit
the acoustic signal which is continuously representative of the pressure
prevaii;ng Agsé£§i§lfbg'a device according to one of the claims 1-29,

comprising;:

- measuring means (40) for creating a pressure-measurement

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; and

- reproduction means (€0, 70) which are designed to emit an

acoustic signal which is representative of the pressure-

measurement signal which has been converted by the signal

conversion means (50},

- wherein the reproduction means are designed to emit the

acoustic signal which is continuously representative of the

pressure prevaliling in the fluid,



