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A SENSOR TQyBhfasgs CHANGES | N THE CROSS SECTI ON OF AN ELONGApERIsEOFD68SAVI TY
The present-i'nvention rel-ates to a sdnsor according to the preamble to 5
the indepedent -claim In.medical contexts, theresare needs for a sensor
(catheter) WASENSORTO BETECIICHANGES IN HE EROSS SECRIQN. %@&E&W@‘éﬂ‘ﬁﬂ?
duct-1ike body cavi- ties of optional cross-section, e.g. in the urinary
tract in order- to 1Q. .indicate changes i.n the cross-section.of the cavity.
In such duct-1ike cavrtres the tissue pressure nay, e.g. through nmuscul ar
action, vary“consideraby. betmeen di fflerent regi:ons ofi:the cavity: There is,
there- fore, a need to.beable, in addition to .generally i ndi.cating changes
in the crossﬂ@epresmtotmtenetanavetateSate@ sensyr ‘ab¢arding itodikempeeambial ty 15
occurring ¢ g sect'i-on. “Pat ent specrflcatlon US 4,711, 249
di scl oseg a%bﬁﬁdéﬁgg%?o?ﬁﬁdl S- posed to be inserted in.an el ongate
cavity and detect changes in the dinmensions of the caV|ty The sensor
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N cavrttes,:the tissue pressure may, e.g. through muscular actton, vary
:i_con51derab1y between dtfferent regtons of the cavxty There is, “there-

;_fore, a need to be able, in addltton to generally 1nd1cat1ng changes in
w.the cross sectton of the cav1ty, also to be able to 1nd1cate loca11y

15 occurrtng changes in the cross- -section.

Patent spectftca__on US 4,711,249 discloses a tubu]ar sensor 10 dis-
-, posed to. be 1nserted in an elongate cavvty and: detect changes 1n the
'dtmen51ons of the'cav1ty The sensor consists of a number of sequen-
20 tially dtsposedfan spaced apart rigid tube secttons 15 16, 17 in
whose ends are ins ted mechantcally rtgtd bOd]ES 25 whtch sealtngty '
connect to ‘the surroundtng tube SECtlonS. Between the ends of the tube

are covered by elasttc membranes or dtaphragms 35 Between the mem-
25  branes and the r191d:b0d1e5 25, spaces 26 are formed.

Each one of the rtgtd bodtes has a central chamber 28 which, through an
hvﬂaperture 29, 1s connected to the space 26 between the rigid body 25 and
:ithe membrane 35 In 1t'" ne end the chamber=28 has a mechantcally
0 rigid ‘closure 30 and 1n 1ts other end a ftex H“eic]osure 31. The space
26 between the membrane 35 and the rtgtd'body as. well as the chamber 38
~_in_ the body is ft]led with ltquxd Pressure changes in the chamber of
T'the body are regtstered by a sensor 40 abutttng-agatnst the flexible
closure 31. J

35 B
L The apparatus dwsclosed in US 4, 711 249 suffers from the drawback that
only in those parts ,the cylindrical sensor where the elastic mem-




Each one of the rigid bodies has a central chanber 28 which, through'ah
aperture 29, is connected to the space 26 between the rigid body 25 and the
menbr ane SO 9143951t s one end the chanber 28 has a nmechani c ®dTysE8®00826 i gi d
closure and 30 and in its other end q%flexible cl osure 31. The space 26
bet ween the nenbrane 35 and the rigid“®ody as well as the chanber 38 in the
body is filled with [iquid. Pressure changes in the chanber of the body are
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circunfer- ence of the surrqun [p organ, In regions which are | ocated

bet ween th'aenw@ﬁmsﬁ@és ngs debertian &t Lhandse wéﬁge@rwmfmen@ rfuthersiice of
the sur- rounding organ takes place, in addition to which the sensor prevents

the surrounding organ from assum1ng a circumference wh1ch is less than
the circumference of the sensor

The present invention relates to an apparatus provided with a tubular
portion along which a change in the size and/or'eonfiguration of the
circumference of a surrounding organ is detected regardless of where
such change takes place along the cylindrical portion. This is attained

15 by means of an apparatus according to the eharecterizing clause of the
independent claim.

Expedient embodiments of the present 1nvent1on are d1sclosed in the ap-
pended subclaims.

20 |
The present invention will npw be described in greater detail with
reference to a number of figures, in which:
Fig. 1 is an overell view of an apphrathe'seen from the side;
05 .
Fig. la is the section a-a in Fig. 1 on a magnified scale;
Fig. 2 is a cross-section through one embodiment of an apparatus
in which this includes a Hall element for co-operation
30 with an elastic membrane or diaphragm;
Fig. 3 is a cross-section corresponding to that of Fig. 2 where

the membrane has been moved downwards in the figure;

35 Figs. 4a-c' are cross-sections through various embodiments of the mem-
branes;
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_how'embod1ments of a substant _lly cylxndrlcal sensor

F1gs 7a— e
- " portion included in the apparatus

. %L_F1gs 1 and*la show an apparatus 1 which 1nc1udes a substantially cy-
i;_11ndr1ca1 portlon 10 whvch -is connected .to etainer portion 60. The
. cy11ndr1cal portlon 10 wh1ch here1nafter.’w111 Aalso be designated the
;5;' sensor portlon 10 of the apparatus forms . A catheter -Tike sensitive
| body 30 whlch proaects out from the reta1ner port1on 60 (cf Figs. 2-3
: and 5- 6) As af.u]e, thwckened port1ons 110 -are 1nc1uded in the wall 11
. of the sens1t1ve hody and .are. dxsposed in the longwtud1na] direction of

20 .. sequence of mater1a1 port1ons in the c1rcumferent1a1 d1rectlon in which
"_ one hickened port1on 110 is fo]]owed by a thwnner wall portion 11
‘ wh1ch 1n turn 1s fol]owed by a thickened portlon 110, and so on. On the
L._1nswde of- the wa]l the th1nner wall port:ons form a number of grooves
. channels 112
25.. o

N The combxnat1on of long1tud1na11y dwsposed th1cker mater1a1 portwons
_f_110 and th1nner materlal portvons 111. 1nvo}ves increased rigidity
aga1nst bend1ng, at the same time as the res111ence of the sensitive
body 30 tranversely of the longitudinal d1rectwon of the sensitive body
30 is reta1ned. In: certain comb1nat1ons of th1cknesses and widths of both
. the cbannels 112 .and the th1ckened portlon irll,.mncreased resilience
- is. ach1eved transversely of. the 'ong1tud1na1_, rection. of: the sensitive
§ body :t=thefsame_t1me as, the de hed f]exural rigidity is maintained.

_Qf 35 t-AS w111 be apparent from the fwgures ‘the:sensor . port1on 10 includes a
. m;%"gftrst end port1on 19, herevnafter ‘generally referred to as.lower end
' ion’ wh1cths connected to the retainer. portlon 60, and a second




t he nenbrane has been noved downwards in the figure; 35 Fi
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Fig. 5 is a cross-section through pne enbodi nent of the apparatus in

which this includes an electrically conductive el astic nenbr
IS a cross-section corresponding to that of Fig. 4 in which

a substantia I cal
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110 are
s, as a

rule, a substantially circular cross- -section. However, embodiments ex-

ist in which the cross-section has other conflgurat1ons,

e.g. is

oval,

is polygonal, has at least one corner, has at least one substantially

10 straight portion, etc.

In the embodiments shown in the figures, the lower end portion 19 of
the sensor portion 10 forms a conical portion 31 which is downwardly
open. The lower end portion is inserted in the retainer portion 60.
15 Below the end portion 19, there is disposed a membrane 15, 15a-c which
"~ consists of an e]astica]ly_résilient materiai. Along its outer edge,
the membrane has a circumferential anchorage ring 16. The sensor por-
tion 10 forms, together with the membrane, a closed cavity 13. I
to form the cavity, the membrane is sealingly connected to the lower
20 end portion 19 of the sensor portion, in that the sensor portion and
the membrane are directly interconnected or in that the sensor portion
10 is sealingly connected to a first retainer device 61 which, in turn,
is sealingly connected to the anchdrage ring 16 of the membrane 15. A
more detailed description is given below of how the Tower end portion
25 19 and the membrane 15, 15a-c are interconnected to one another. As a
rule, the cavity 13 is wholly or partly filled with a liquid and/or
with a formable material, e.g. a geT.'Preferhbly, an incompressible

liquid is employed.

n order

30 The retainer portion:BO includes the first (upper) retainer device 61
and a second (lower) retainer device 62. The upper portion 67 of the
first retainer device forms a‘cavity whose inner dimensions correspond
to the outer dimensions of the lower portion 19 of the sensor portion.
As a rule, the upper portion of the first retainer device also sur-

35 rounds a rélatively short section of the ‘sensitive body 30 of the sen-
sor portion 10. In the region above the”anbhéfage ring 16 of the mem-
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- ;,ﬁ:;d1rected c1rcumferent1al co]lar 63. x .
The second (lower) reta1ner dev1ce 62 is- substantxally tubu?ar in con-
f1gurat1on In its upper end, the end of the second retainer device
n¢forms an abutment surface 71.which.abuts - ‘against: the anchorage ring 16
0f: th'jmembrane on that 51de of - the anchorage ring-which, -is opposed to
qjsgﬂ;the S1de of the anchorage ring facing towards the.abutment surface 69
,;h;}off @fwrst reta1ner device..The second retainer device 62 is gener-
nrgaii__ :xed to the first. retainer devwce 61 by:-means of a.-snap connec-
twonﬂ72 : N

2053.Fxgs 2 and 3 show one embodiment of ;the-apparatus in which the conical
eportlon 31 of ‘the lower end portion.19 of the sensor.portion 10 has a
“;lower -edge 14 which is.:located.a distance from the membrane 15. The
con1ca1 port1on -is sealingly:fixed to:the. inwardly-facing: surface 76 of
e :the frrst retalner device 61 ‘by means of an adhesive. In, this embodi-
- 2535ﬁment “the f1rst .retainer dev1ce 61 forms, together with. the sensor por- -
't1on 10 and the membrane 15; 15a-c, the: inner cavity 13.

v In the embodlment 111ustrated in: Figs. 2:and: 3, the downwardly facing
-;-=abutment surface 69- of .the first: retainer: deyice. 61 abuts against the
;Soaq-anchorage r1ng 16 of the membrane. In that. position. in which the second
retawner dev1ce 62 is. fixed.: in relation to the first retainer device
i .61, the anchorage ring 16, and_thereby the membrane,.is fixedly
- reta ‘ed in that the: 1nner' utment. surface. 69 of,:the first retainer
-[;?dev1ce and the abutment surface 71 of the .second .retainer.device 62
: .351_,abut*]nder pressure aga1nst opposyng 'sides of the anchorage r1ng 16.
- Give ‘that- the”anchorage ring consists of an elastic material,
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body to the membrane.

The embodiment'of'the apparatus 1 shown in Figs. 2 and 3 further com-
prises an insert 80 in which is included a detector device 43, e.g. a
15 Hall element for sensing magnetic field force. Above the detector de-
 vice, the second holder device 62 forms a cavity 65 which allows the
mémbrane 15 to be displaced from the starting position illustrated in
Fig. 2 to the tensioned position illustrated in Fig. 3.

20 Figs. 4a and 4b show in cross-section embodiments of the membrane 15
where the central portion 33 of the membrane projects in over the end
edges of the body 40 in order to ensure fixing of the body to the mem-
brane. The membrane 15b according to the embodiment in Fig. 4a is pro-
vided with concentrically disposed foids 18 so as to improve the sensi-

25 tivity of the membrane. The figure shows one embodiment in which the
cross-section is undulating as a result of the folds.

Fig. 4c shows one embodiment of the membrane 15c where a guide body 34
is connected to the central anchorage portion 33 of the membrane in a
30 rigid interconnection. The term rigid interconnection is taken to sig-
nify that the orientation of the guide body always agrees with the ori-
entation of the central anchorage portion 33 of the membrane 15c. The
guide body 34 is secured to the membrane on that side which the mem-
brane turns to face towards the sensitive body 30. The guide body has a
35 cylindrical portion 340 which is dimensioned to be displaced within the
sensitive body 30 with slight play to its thickened portions 110. The
length of the cylindrical portion has been selected such that, on move-
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to the outer dimensions of the |ower: portion 19:of:-the sensor portion. As a
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faci ng abut ment ffﬁgnge qstm enbodi ment s Shows I n the ures

o reteu ner dev1<:e nensioned. so as at Teast .partly to overlap the an-
e chorage r1ng 16 of the membrane. In. thes embod1ments, the abutment
Lo surface 69 of the first retainer dev abuts,agajnst,the anchorage
10 fIange 32, mFor sealing abutment betwee the anchorage flange .32 and the
anchorage”s1ng 16 of the membrane, the anehprage flange and the anchor-
.;.age “ring. are pressed against one anoth ZEtWeen,the_abutment surface
::-69 of the: farst retainer.:device 61 and heiabntment surface 71 of the
. second reta1ner device 62. . At the same '";;the .sensor. portion 10 and
15 the membrane 15 are fixed in the reta1p:r port1on 60. It will be obvi-
ous to a person skilled in the art that, 1n certain embodiments the an-
~chorage flange 32 and. ‘the. anchorage r1ng*16,are permanently and as a
rule sea]1ngly connected -to one another, formexample by an adhesive, a
e snap connectwng device, etc, In these em_ dtments, the sensor portion
- 0200 10 and the membrane 15 form a cohesive. un1t.ﬁ,; -

. The embod1ment descr1bed WIth connectton to ngs 5 and 6 where the
_membrane 1s”prov1ded with:the anchorage r1ng 16, .is also employed in
S certawn pract1ca] applications in that. embod1ment .of .the present inven-
.25 t1on wh1ch 1ncorporates the body 40 of. magnet1c material.

_ F1gs. 5 and 6 show an. embod1ment of the retalner portlon 60 in which an

| --lntermedta'egport1on 66 is disposed between the first, retaxner device
.. 61 and the second retainer device 62, The'fntermed1ate portion is fixed
30 to the f1rst retainer. device- by a snapg'fnnectlon 73, and to. the second
: retalner dev1ce by a snap. connect1on.74§5 g

In certalngembod1ments the detector 43-15 d1sposed between the
f1rst body”;O and- the second body 44 wh h' also consists of magnetic
f_nﬂone preferred embodiment, > ‘second body 44 forms a per-
man;:t'magnet The bodies are, as a rule, of bar-like design so as to
form bar magnets In those embodiments where both the first and the

35




5 a shoul der-1ike portion 68 whose inner wall forns the abutnent surface
69. The first retainer device 61 includes, in its |lower region, a sub-
stanti al WO B398 cylindrical portion 70. In its | ower end®CHSEI7/P9826¢
retainer device is generally provided with an outwardly and downwardly
directed circunferential collar 63. The second (|l ower) retainer device 62

I s substantially tubular in con- figuration.ln its upper end, the end of

the second reée%bﬁ@rboqua&edéprgmda& %EFtlﬁﬁﬂétssu’&ﬁ@ﬁeaFel gefﬂbml by fenggdi NSt
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abut ment surfa;éen&&h@f-ntdmefu ther efharngdgndeyi ce. The second retai ner
device 62 is gener- ally fixed to the flrst retai ner device 61 by neans of
a snap connec- tion 72. 20 Figs. 2 and 3 show one enbodi nent of the
appar at us 5i n fdri the tfliest dody 40 pod t thens&bndf badye44 pee sutestdnpiallyoci relidarof
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faci ng surf adiodjies ficcine Hopever,r at dleast tanvthe 6I5h3P°ﬁ1éaﬂ95 the 54 &We& ve.
In this embodijaiPy- c1rE‘Emn chbss- l‘:&ﬁ‘onr %%‘eﬂ@f‘aﬁgvémcﬁd f %"@erth?ﬁl%ﬂ&'h-

with the sensor por- tion e I nner_ cavity

13. In the erffa&sndhe mads?m d°f rthr-'. badiessisase S ighhethaubhaabaties azt ng
abut ment purfame prateliikeeshapet retainer device 61 abuts against the

By the intermediary of electric conductors 22, 23, a measurement in-
strument 26 is connected to the detector device 43 for registering the

signal which this emits as a measurement of the magnitude of the force
15 of the detected magnetic field.

Figs. 5 and 6 also show one embodiment of the present invention in
which the membrane 15a is, in its céntra]'pobtion 33, connected to a
downwardly directed rod 50. The upper portion 51 of the rod is con-

20 nected to the central portion 33 of the membrane 15a, and the lower
portion 52 of the rod is fixed to a'support member 81 provided in the
second retainer device 62. The rod is generally of slight thickness and
is made from a flexible and electrically conducted-materia]. It is di-
mensioned to form an arc on axial loading. The membrane consists of an

25 elasticly resilient and electrically conductive material. The conduc-
tive capacity of the material in the membrane varies in response to the
bending to which the material is subjected. One example of such a mate-
rial is electrically conductive silicon rubber. The membrane and the
rod often form an integral unit. The inner surface of the second re-

30 tainer device 62 is coated with a layer 75 of electrically insulating
material. The electric conductors 22, 23 are connected to the lower
portion 52 of the rod and to the second retainer device 62 which also
consists of an eTectrically conductive material. The rod and the second
retainer device are included in an electric circuit which further in-

35 cludes a voltage source 20 and the registration and/or indicator device
26. '
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BT _ it in which the

30 anchorage ring 16 of the menbrane. :gtfgﬁttgokaI?Préénretainer devi ce
- second retakn@@gﬁ@ﬁbﬁg ?é !anlﬁﬁgrggyr?he menbrane, is fixed BCHSRSTI0082d i n
61, the anchorage. r.ir i : . devi ce and t he

! : b ~the fimwst retainer devic
that the inner abutment surface 69 of .t . g

7 . device 62 35 abut under

. abutment surface 71 of the second retainer ing 16. Gven that the
é re agai nst opposi ng.sides of the anchorage ring 16. 2051

gagﬁilrjage: it .n"g.:";-'cJﬁg__i_%"é--%fﬁ%ﬁ?ﬂl%by ctheasmqndl.re-.ta-er?en‘eﬂ@vf%é 62°3 ve the detec-
PCT/ SE97/.00826 . 6toeldeatite Hqaks Whh-:é"mrggé?gl:?g e%) 5ﬁb¥ﬁ@ﬂ@cgﬁﬁm kAt Storting
anaf' 2’? ufsl\r/\/zter ;ehg#ﬁ%rgpdﬁﬁﬁ%?%?dﬁfz cgﬁigl‘mﬁgﬁetthf 'm-ﬁidneﬂf.eﬁiﬁﬁﬁﬂd 5¢ oﬁfrrar%énlf in
ngnbrane 15 in aFii_géntﬁr.aOrl'f@ﬁfNédeﬁg?tg%&bgé (rﬁlg{"bef‘alﬂ?hg&lggaéeﬁ@r %tfpnggp_quﬁge 81,
cont1 gut at 1 on o 46 SPRTE), ROEEAE 4 et rodrae moned aisiderin am s3da BetsReH 4

o the body 40 auBper aus Toweigondiany osi e s e S AL
With p_h__e__ 10 horg&grﬁtg gfﬁﬁeﬁbggm@hw t}rggefl-ovlleg%ortion 52 of the rod 50 is
i XatlfﬁjEQf}f_:iif§;éé;;patﬁé*iqpportydevice 81 a . distance from:the central portion 33
. :_'.,{x,offfhg;mgmbféﬁg_which is sufficiently -large for the rod normally not to
"; Hloi,tcdméﬁjh;g_cénfgct-withgthe~secondfsurfacé:bf the second retainer device
'H:562f§hénﬁthéﬁmémbrane515a3assumeseits.maximumftensioned position (cf.
Fig. 6). _ . N .

3_;;,&;lnfiﬁgﬂgmb§§{h¢nt described: in Figs. 2-3, :the detector device 43 is
15 g5di§ﬁ0§éd;afd‘$fance.frommthe;bodys40'whfch is sufficiently great for

ﬁthé?hpdy,gﬁﬁ*BQrma] use;of~thefgpparatus;%nét tocome into contact with

-w;'théfﬂﬁtegtofi&évicegwhen the:membrane . 15 assimes its maximum tensioned

| f. Fig. 3). This effect-is achieved-in that the size of the
g closed cayity 13 in the unaffected state ‘(no:outer pressure applied

20 agéipsf thefﬁéﬁéitive body 30) and the distance between the central an-

:chdrégg;po fipﬁt33=of.the*membranéﬁand“thefdetector device 43 have been

: useféétedisuéﬁ}that on maximum éa}éulatedfcomﬁréSSion of the portion 30,

o -thefcgﬁtnal\#ﬁ?horagevportion 33.or the?bodj_40 fixed thereto is never

31di§ﬁiacgd t&fpékitions in which:the anchoragé portion 33 or the body 40
25;.=i§fiﬁ£¢ontaéiuﬁith the support device 81 or‘&ith'the'détector device

83 S T

-E.As,ﬁésfghne@dyﬁhgen“intimated,ninﬁxhe;embodiMent'according to Figs.

; 5-§;1the¢1eﬁ§thfofwthe rodusthasibeenwseieéted*such-that-on calculated
30.. maxiﬁum;cqmﬁféégure of-thehpqrtiquBO'of théZsensor portion, no-part of
: the;rhdgis@Tﬁéifed_in;contéct.wﬁh;;the inﬁér?defining surface of the

sgg@ﬁb;xetagnetfdevice 62. iThe :insulation Tayer 75 is provided so as to
avoid measure nt error in the:eve: “
“inner- defining surface of- the

édt ofruﬁfQEéseen contact between the
d'retainer device and the rod 50.

xdﬂ_fig§’_75:8;5,6ngmbodﬁments~o£:thex$ensitive,body 30 of the sensor. In

“'ii-¢h§9§hpgq5m¢ﬁtsfiIlustrated,jniFigs, 7b-e,  the sensitive body is, in




The emnbodi nent of the apparatus 1 shown in Figs. 2 and 3 further coh{ o
prises an insert 80 in which is included a detector device 43, e.g. a 15
Hal | el ewors7/489% sensing magnetic field force. Above the BETSEYHI08¥e- vice,

t he second hol der device 62 forns a cavi 65 which all ows the nenbrane 15
to be displaced fromthe starting position illustrated in Fig. 2 to the
tensioned position illustrated in Fig. 3. 20 Figs. 4a and 4b show in

Cross-sect i oy c¥paslielBNdorton (171G aaalem%ﬁ yahped fpar@mt 88l TROS tflaped3
of the nenbrane 8ro ects i.n over

f t
ensure fixi nRPTEAoR HONEBIRKLES *t%é‘eﬁ%‘rﬂg Bg%l g‘slﬂgen'té‘?fﬁ éﬂ’\e%ﬁg‘é{g&g;ﬂ\e;\g ?o
the enbodi meydssed dr Ghe Asodysfar whioh dhd fitieht fomd ento regl sterdétmmgesdnf ol ds

18 so as to inprov the sensi - 25 tivity of the menbrane. The figure
shows one end ARt |ﬁpﬁﬂ% *ch the cross-section is undulating as a result

of_éhebfgids Fig. 4c shows one enbodi nent of 'the nenbrane 15c¢ where a

gui de body 3 e r r n t e+
nmenbr ane in gh%318mg SW obgr%@ﬁggﬁ}& %e%h%ﬁ? ﬁg& F%ggéﬂntr g?ac@fﬁﬁec |18en S
taken to si gl mOﬂyttﬂﬂ&eS tane owter: metainen dﬁvucaewlg@h wWreuRds sbe ses-

with the orig oefma&éyg rétainkf d‘eﬂv%éalxtaﬂﬁma%vﬁeniIwat?»%nobtﬁaeemmﬁane
15c. The QUIde bod 4 1s secured to the mhrane on, hal side which the

mem brane t®BeHS,t e seeond,\hower tﬁ%taééﬁ§|4qvvée tﬁ?&?tﬁé‘teﬁ' H’é‘ Ql&?%'e"%’ﬁﬁi\?eﬁas
?h25sencyq' ”dé\i)ﬁ:g' wiPizht a@ﬂreaé»@ paNETP SuFrouniznshe Fadst celbei mbirsgéviced Wi t hin
ST Vs (leeté t?le Sfton re}i:amer‘ 'Rvide %léena%daprgurltel O;?éov]i gq The

with the outwardly directed collar 63.

It will be obvious to a person skilled in the art that, on application
15 of the described'technique, the disclosed joining of parts or devices
included in the apparatus by means of snap ca;ch-devicés'may, when nec-
essary, be replaced by a technique which is adapted to meet the demands
placed by the practical application under consideration. Examples of
such techniques are screw connections, hot welding, glue joints, etc.
- 20
When the apparatus according to the invention is reduced into practice,
the substantially cylindrical portion 30 (the sensitive body 30) of the
sensor portion 10 is inserted into the cavity which is to be examined,
for example a patient's urinary tract. When the circumference of any
25 part of the cavity is reduced, a correspondihg part of the sensitive
body 30 is compressed, the size of the cavity 12 of the sensitive body
being reduced. The reduction of the size of the cavity results in the
pressure in the cavity increasing, which entails that the central por-
tion 33 of the membrane 15, 1l5a-c is disp]acéd towards the detector de-
30 vice 43 or towards the support device 81. When the circumference of the
space increases in the region of the compressed portion of the sensi-
tive body, the pressure against the sensitive body is reduced, the
resilient return properties of the membrane entailing that the central
portion 33 of the membrane is displaced away from the support device.
35 The size of the displacement is determined by the size of the pressure
reduction. A change of the outer pressure agéfnst the sensitive body 30
will thus éntail a corresponding change in the stretching of the mem-



fengfh of the cylindrical portion has been selected such t hat, on nove-
WO 97/ 4395

PCT/ SE97/ @é\??é"‘f“?f’ént of ' the nenmbrane, it is always |ocated W TASEW?%%
cavity of the sensitive body. Figs. 5 and 6jishow one enbodlnent of the
appar at us where the | ower end 5 portion 19 of the sensor portion 10 is
provi ded with an:anchorage flange 32 which downwardly term nates the |ower

end porti.on:: THyaag.: bhera@e.ftmgensetldemw bas:deen dimensionedsto parcdmy to
overlap the an- pr‘éggé:ggﬁt E&*&a wifi chf aré‘%u %Hﬁy ?Es%h&iﬁ’ ﬁ@?&‘dﬁ%r@%cht he

abut nent surfac first. retajner devic ai nst
anchorage 10  aneareduiredrig disphacagthe Gewtral B%‘fﬂﬂ/@@ﬂoﬁ ﬁéedﬂﬁﬂ‘hﬁi%éf‘w dige

32 and the anchisagfodiitien. fi\soa 1'e30 1 {E e Afmbrafe i3NGRAN poeterivi i 28 b1t BRe
anchor - age rin arfwgkgssfgha gai nst one anot her between”the abut nent
LY @

surface 69 &t ReAPPAERe 61 ‘and ‘t he abutnent suiface 71 of
the second. reta|ner device 62.. At the;sane tine, .the sensor portlon 10 and

LS (b M RE R, iBel R LR G, P B ol
chor age flange IB2nenth temala]rschbﬂagbermmetﬁz #ii el pSonemaegi steard bys the detec-
tor dev1ce 43 is changed, a change which entails that the registration

10 _and/or 1nd1cator device 26 connected to the detector device registers

. gand/_r-1nd1cates the change of the magnetic field force. -This indica-

gtlon takes p]ace for example.in that the size of and/or the change of

measured current or voltage is registered on a magnetic tape, is shown
by a change 1n indication of a measurement instrument, by changed light

15"ﬁ~1nd1catton (such as .lighting.or: ext1ngu1sh1ng of, -for example, one or

more“]amps er" ne.or more.LEDs),.etc 7 -

115 the embod1ment 111ustrated in. F1g 4c, the gu1de body 34 is dis-
: ; rﬁplaced w1th1n the cavity 12:-of the:isensitive body: 30 with-slight play
w20 between theh %fde body and. the.thickened portions 110. This displace-
ment takes p]ace at the same.rate: as the: movement of the central por-
tlon 33 of - the membrane. The guide body rigidifies the central portion
of the membrane This thereby aveids undesired:deformation of the mem-
P brane,_wh1ch could lead to:erroneous. indications of:.the size of the
w025 :compresswon of the sensitive body:30. The channels 112 located between
‘the thtckened porttons ensure the redlstr1but1on of .pressure medium
wh1ch occurs:on compression or expan51on of ‘the sensitive body 30 and
which is 1nd1_ated by the tensioned p051t1on of the membrane.

30 On downward d{splacement of the membrane the embodiment of the rod 50
shown - in F1gs 5-6 is moved aside in a regvon between the upper and
1ower portlons 51 and 52, respectively, of the rod. The second retainer
devwce 62, membrane 15a and the rod ;are included in the electric
cxrcu1t wh1ch moreover encompasses the two conductors 22, 23, the volt-

35 age source 20 and the reg1strat1on and/or 1nd1cat1on device 26. When
the; "bran '15a is stretched, the resistance in the electric circuit




rul e sealingly connected to one another, for exanple by an adhesive, "a snap
connecting device, etc. In these enbodi nents, the sensor portion 20 10
and the ME@B7/4181 15 form a cohesive unit. The embodi ment dESYHHHAME24i t h
connection to Figs. 5 and 6 where the nenprane is provided with the
anchorage ring 16,is also enployed in certain practical applications in

t hat enbodi nent of the present inven- 25 tion which incorporates the body

40 of magnetiis ctengedalwhiéh gis Yegistefed hnd/em indivadedtbyt thé repistratiomer
portion 60 i ' i r Latg portion 66 is di sposed between the
first retaingpwgggFggﬂgTqéﬁdﬂﬁﬁégéﬁbond retai ner device 62. The

I ntermedi ate portion is fixed 30 to the first retainer device by a snap

fO““eCt on 73+ @ig Bg &b*%‘?ﬂ&se;t%“g e%@h%ﬂ’é‘d’gﬁ?t@a?t $hae, @qs0ei ‘tﬁﬂ 4.
n certain enbodi ments, the detector device 45 is disposed between the
first bod§ 4@lamar embodiment dfbshey membyanec il lsisatashin shigsefd-bagtha change
material . |0 oinghe Bl ARl ¥ deiibane LisCrediseerbd any/ct4iddicated b4 de-
manent magnet. e bodies are, as a rule of bar-like design sq as fo form

bar magnets. Vifet3fo8é & d8sigNERTELSA9BA D &0 HthakcPravi qusiyn@esarabed ipccon-
97/ 43951 nection with Figs. 2-3. PCT/ SE97/ 00826

second body are designed as bar magnets, these are generally oriented
10  The apparatus according to the present invention is generally applica-
ble for medical purposes. Registration or indication of contractions in
a urinary tract may be of extremely great value, for example in connec-
tion with the treatment of incontinence. |

15 In the foregoing description, use has been made of the expressions
"upper”, “lower”, "downward”, "below” and other corresponding expres-
sions. These determinations have merely been employed to simplify the
description and are only related to the orientation the apparatus has
in the figures. It will be obvious to a person skilled in the art that

20 the apparatus, as well as part for devices included therein, may have
any optional spatial orientation.

The above detailed description has referred to but a limited number of
embodiments of the present invention, but a person skilled in the art

25 will readily perceive that the present invention encompasses a large
number of embodiments without departing from the scope of the appended
Claims. -



such %hat ihe sout hern pole of the one nagnet is turned to face towards the

northern pol wopd7/43bs1 ot her magnet. 5 For the first bodylﬁo 32ﬂ@%?@ﬂigca?d

body 44, a substaiftially circular cross-section is gener? yt ST e Ut

ot her cross-sections of these bodies -occur. 1Bowever, at |eas IIo e

body 40, the substan- tially C|rcu:a{ cr?ﬁs ?efhgogoh?egePgrgo glfght ted
nb ts, fhe axia eng o] bo

{Eecggé?gg :s~ol : ﬂ@ e pldtie-1i.ke shape.. By thef f{e[nediaéy oftﬁLectrlc

conductors. 22,.:23; a:measurenent in- strument 26 is connected to

S “whi, ¢h ‘t hi s" emts as a

cet ector_devi ce 143 Whed SNSRI IT) St B e SR S 2R L
field. Figs. 5 and gga@"s@ Qweomd’ldubmmrtyntfwf ex ]Qr@mm&,{ |d§ytﬁ5(}t}) Qpaétn
whi ch t he megbr anedl'ﬁél d aréﬂ:s' ﬁﬁcﬁl‘a%%g&r t)“?g#fhg% %ql" O&gSCq@ 8 oFENSOp por-
nected to the centrohdid) donBects thetheenbtaanermmmdndhﬁ:ch@uﬁfg BOgdrs 9D
2 o ol 48 i OPE BRI g AR b SR o
retal ner dovive o210 G sRBstan PST15) Gyt ahastont b bqn__am buey (SOLwni e uapotres
forman arc. on. axiakthe (s&dsnxj ve Thawlyn¢30y ,aRRe cstmgb,st

tlcl
= R lorm Encfigind' L3548 ¥
restiiont ang ol .eﬁt ‘é&ﬁi EHE ) FEeoal S04 Boisitas e«fﬁ”hzﬁe First end pomon

of..the sensor portlon being connected to the retainer portion
(60) the-cav1ty (12) of the sensitive. -body, (30) being.included in
-gﬁva close cav1ty (13).. who]]y or partly f111ed with .a liquid and/or a
'E'formable mass, and a pressure sensing dev1ce ,(15,15a-c) being pro-
15 " vided f ensing the pressure in the cav1ty (13), charac-
b -.in that ‘the-sensor portlon (10) is mechanically
o  f,f1xed toﬁtheareta1ner poa;mon (60) only in ItS first end portion
e (19) ;. and. that. .the seh itive body. (30) is designed as a catheter-
? Tike dea'ce (30) projecting from the reta1ner portion (60) and
20 . :;.be1ng P .1ged.w1th?ahclqsqr§ (37).1nﬁ1;§%frgg end (17).

2. ' The app atus as clalmed in Clalm 1 | é'h aract erized in
... that i the ' nsitive body (30) has a _number of th1ckened portions
S ;;_(110) disposed in the longztud1na] drrect1on of the sensitive body.
25 S .
3. EThe apparatus as claimed in Claim 2, ¢ h ara c t erized in
- ,éthat the. th1ckened portions (110) are disposed on the inside of the
ffwall (ll)uofﬁthe sen51t1ve body

30 4.*'fThe appara us as c1a1med 1n any, of C)awms l 3 L h aracter-

L 5,ﬁ:€The apparatus as c1a1med ”.“ h afr acterized in
.35 féthat a gu1de ody (34).. ﬂsecured to a cenfral portion (33) of the

:ﬁ_ﬁ,i7membrane (15¢) fthat the.guide. body:. reaches, into the cavity (12) of
':my:;the sens1t1v. body, and that the gulde body A{38) is disposed to be




bending to which the material is subjected. One exanple of such a mat e’
rial is electrically conductive silicon rubber. The nmenbrane and the rod
often forWOMM*™egral unit. The inner surface of the secoRET/SE7/09826
tainer device 62 is coated with a layer 4a of electrically insulating
material. The electric conductors 22, 23 are connected to the | ower portion
52 of the rod and to the second retainer device 62 which al so consists of

an electrically Qﬁlsﬂlmedvmtrmuﬁgtftl playhdnr eél arhihn tﬂbetﬁ@ftﬁﬂ@kerneﬁébmlioﬂew ce

Cour ca 20 and t na Bk FhE SRS Sk BT Ra0L iy Bl Risdd 12 o¥ e Feitlos 1 °°

PCT/ SE97/ 00826 9 tiilve lmﬂ,vl iy r@Sponsenta the rake séchisplacamenbaf dheiccattd
above the detec- 4p PSE allows the nenbrane 15a to be displaced from
the starting position il trated in Fig. 5 to the tensioned position
illustratéd in Fig. 6. On displacement of the menbrane towards the support

device 81, 56 LIMhechiliaratud 95! {nnnedis Dhafpd 6F S, "0 3ad5iale £ g0 ar ea

bet ween t he upper, an ower ti1gns of , ag i s apparernt fromFig.
6. The rod is di ﬁeﬁs?dheél"sﬂ\?ﬁ 3 Harst rhodyo(49) penstisuting afmagnet rigdsenimed

at the membrane (15,15b, 15c),.and that a detector device (43) reg-

istering magnetic field force has a fixed position in relation to
10 the retainer portion (60).

7. The apparatus as claimed inClaim6, characterized in
that the first body (40) is secured to the membrane in its central
portion (33)
15 .
' 8. The apparatus as claimed in any of Claims 6-7, character-
i zed in that the detector device (43) is disposed between the
first body (40) and a second body (44) of magnetic material.

20 9. The apparatus as claimed in Claim8, characterized in -
that the second'body (44) a is magnet.

10. The apparatus as claimed in any of Claims 6-9, character-
j zed in that the body or bodies {40,44) which are magnets are
25 bar magnets.

11. The apparatus as claimed in Claim 8 or 9, character-
i zed in that both bodies (40,44) are bar magnets which are
oriented such that the southern pole of the one magnet is turned to
30 face towards the northern pole of the other magnet.

12. The apparatus as claimed in Claim4or 5, character-
i zed in that the membrane (15a) consists of an elastically re-
silient and electrically conductive material; that the electric
35 conductive capacity of the material varies with the stretching of
the material; that the membrane is included in an electric circuit;
and that the apparatus includes means (26) for registering and in-



fixed to'the support device 81 a distance fromthe central portion 33 of
the menbranguelygfsis sufficiently large for the rod nornallypepbesmodse
come into contact: with the second surface of the second retainer device 62
when the menbrane 15a assumes its maxi num t &hsioned position (cf. Fig. 6).
In the enbodi ment described in Figs. 2-3, the detector device 43 is 15

di sposed a dlstance QL b 0 I t

body, on nor nal usef) T rﬁe Qgiér‘gésoWhﬁ ¥és§s§mcfe Srg‘n‘%on '%ﬁ@ ‘{"%59414?‘?131
det ector devi ce whenpemahgeth naenenlsomfslgumwmt of Hhgi mﬂ!lbramSl oned position
(cf. Fig. 3). This effect:-is achieved in that the size of the closed cavity
13 in the unaffected state (no outer pressure applied 20 agai nst the
sensitive body 33 Zhe apparafius: ancdappadydallain g?ent Ed aah-2 €ndradeipbre Hon
33 of the megbrane apckHakea ARnLEEODI Heﬁweoﬁ%]E%ﬁ Eﬁ@m%@fﬁ%?ﬂy Scwsﬁhuétlaat

on maxi mum cal cul at ed CQ ress ortion, 30, the cen

anchor a
portion 33 or the bBateTA8 ﬂ%(éacﬂﬁ’épel’b t#‘ﬁ ‘?\Wéf’"ﬁl%ﬁ?‘&@edaﬂ tg%l"th?o?&“ gﬁt

whi ch the anchoragep Writsl aﬂsp%aeorbettheerbtadyemaﬁpormanl(fs3§0cm étﬁé munbhartehe
support device 81 o &he det ect r dev

e mated, T the okboth AR SUBRATE fevice ESs praviged, S the ataTeaT PREtion
50 has been sel ect eQﬁe)J.ch that on cal culated 30 maxi num conpressure of
the portion 30 of the sensor portion, no -part of the rod is located in
contact w t he inner def| n| ng surface of the




second retai ner device 62. The insulation layer 75 is provided so as to
avoi d nmeasyseRiNoser ror in the event of unforeseen contact [RCTEENT00826

i nner defining surface of the second retainer device and the rod 50. 35

Fi gs. 7a-e show enbodi ment:s.of the sergBtive body 30 of the sensor. In the
enbodi nents illustrated i.n Figs. 7b-e, the sensitive body is, in WO

97/ 43951 . A - PCT/ SE97/ 00826
10 its free end portion 17, provided with a flared portion 35. This flared
portion contributes to keéping the sensitive body in position in the vessel
or the body for which theintention is to register changes in size and/or
shape. 5 The figures show one enbodi ment where the first (upper) retainer
device 61 constitutes an:outer retainer device which partly surrounds the
sec- ond (lower) retainer ‘device. It will be obvious that;, in other enbodi -
ments, the.second (lower) .retainer devie8Jconstitutes an outer retainer 10
devi ce which at l.east partly surrounds/the first retainer device. In this
embodi nent, the second retainer devicQNLi;J?s a rule, provided

i_—30
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with the outwardly directed collar 63. It will be obvious to a person

- skilled in thwostadphat, on application 15 of the described t?%ﬁ%ﬂ the
~disclosed joining of parts or devices included in the apparatu ads2e
snap catch devices may, when nec- essaryg/@e replaced by a technique mhlch
is adapted to neet the demands placed by the practical application under

| consideration. Exanples of such techniques are screw connections, hot

- wel ding, glue joints, etc. 20 Wen the apparatus according to the invention
- is reduced into practice, the substantially cylindrical portion 30 (the

‘ sensitive body 30) of the sensor portion 10 is inserted into the cavity
which is to be exanm ned, for exanple a patient's urinary tract. \Wen the
circunference of any 25 part of the cavity is reduced, a corresponding
part of the sensitive body 30 is conpressed, the size of the cavity 12 of
the sensitive body being reduced. The reduction of the size of the cavity
results in the pressure in the cavity i ncreasing, whi:ch entails that the
central por- tion 33 of the menbrane 15, 15a~c-is di spl aced towards the
detector de- 30 vice 43 or towards.,the support device 81. Wen the
circunference of the space increases.in the region of: the conpressed
portion of the sensi- tive body, the:pressure agai-nst the sensitive body is
reduced, the resilient return propertles of the nenbrane entailing that the
central portion 33 of the nenbrane (S dlsplaced amay frontthe suppor t

devi ce. _
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35 The size of the displacenment is deternmined by the size of the pressure
reduction. A change of the outer pressure against the sensigd 30
will t hus VEQPH$IS correspondi ng change in the stretching (#dd%g?%

97/ 43951 3/9 PCT/ SE97/ 00826
brane. As a rule, the sensitive body has been di nensioned to be com
pressed by forces which are substantially less than the forces which are
required to displace the central portion of the menbrane fromits rest
position. As a result, the nenbrane is wholly determ native of the 5
sensitivity of the apparatus. In the enquinent illustrated in Figs.2-3,
di spl acenent of the nem brane 15 entail's that the magnetic field force
Tegistered by the detec- tor device 43 i/s changed:1h change which entails
that the registration 10 and/or,indicdtor deyce 26 connected to the.

detector device registers and/or_ijdi C e change of the magnetic field
force. This indica- ti(”BGé&%:i\ for le_iLmthat the size of and/or
t he change of neasured curre | t ageN 0i stered on a nagnetic tape,
is showmn by a change in indicat f a g enment instrunment, by changed
light 15 indication (s as | ng or I nguk $i ng of , for exanple, one
or nore |anps or one or nor@ LE etc. 15
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In the ‘enbodinment illustrated in Fig. 4c, the guide body 34 is dis- placed
W t hin the. 2 of the sensitive body 30 with slight plggypiie ween
t he guide bﬁgvh%% he thi ckened portions 110. This displace? nen?w?a %s
place at the sanme, rate as the novenent/qf the central por- tion 33 of the
menbrane. The gui:de body rigidifies the central portion of the menbrane.
Thi s thereby avoirds undesired deformation of the mem brane, which could

| ead to erroneous indicatigns of the size of the 2?5 conpression of the
sensitive body 30. The channels 112 | ocated between: the thickened portions
ensure the redistribution_ of pressure medi,uym which occurs on conpression or
expansi on of the: senS|t|ve body 30 and whﬂ h is indicated by the tensioned

posi tion of the nenbrane .30 On" downwar ¢ di spl a t of the nenbrane,
t he enbodi nent of the rod’50 shown in_Figs. 5-64s noved aside in a region
bet ween t he _upper and | ower portiag 1 awd respectively, of the rod.
The second ret ai ner devi-cey ThENMWbr an and-{¥e rod 50 are included
in the electric circuit which no ] enco s the two conductors 22,
23, the volt- 35 age source 20 BRNK he-refl ation and/or indication
devi ce 26. Wien the nenbr. B<d5a [\ ¥lretch t he .+ #i stance in the
electric circuit WO 97/439 [\ T N 15
PCT/ SE97/ 00826 14 : 68 oINS o ON .éﬁ
69 _ 31, 69 %
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12 i s changed, which is registered and/or indicated by the registration -’
and/ or indigati evice 26. It will be obvious to a person i i3 the
art that, aﬁ@o”ﬁﬂgsghe 5 pl anar enbodi ment of the nenbrane ?ﬁ’h@f’&aoyéd in
Figs. 5-6, the change of the position a&fs¢g he membrane is registered and/ or
indicated by a de- vice 26 of a design corresponding to that previously
described in con- nection with Figs. 2-3. 10 The apparatus according to
the present invention is generally applica- ble for nedical purposes.

Regi stration or indication of contractions in a urinary tract my be of
extrenely great value, for exanple in connec- tion with the treatnent of

i nconti nence. 15 In the foregoing description, use has been nmade of the
expressions "upper", "lower", "downward", "below' and other correspondi ng
expres- sions. These determ nations have nerely been enployed to sinplify
the description and are only related to the orientation the apparatus has
inthe figures. It will be obvious to a persog3yskilleqgin the art that 20
the apparatus, as well as part for dd .eai i;? uded tperein, may have any

optional spatial orientation. The abdue t ai/l ed des€ription has referred
to but a limted nunber of di men of Y\t We pr i nvention, but a
person skilled in the 5 il adify perf#Zei veW hat the present
i nventi on enconpasses rge g
/ 4—~16
./l'_ \

40 - 15b

Fig.ka
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nunbef of Enbodinents mﬁthout departing fromthe scope of the appended

d ai ns. *“’\ﬁ! %%4§ R

PCT/ SE97/ 008 8 3 AINB 1. A nmedi cal apparatus (1) for detgggﬁﬁﬁwﬂﬁﬂhges
in the cross-section of an el ongate bodb/? cavity, for exanple a human

. urinary tract, 5 ° the apparatus including a retainer portion (60) and
a sensor por- tion 10) connected to the retainer portion and including a
sensi- tive body (30) of fl#xible-material, said serisor portion (10) form
ing a substantially cylindrical hollow body (30) which constitutes the
sensitive body (30), the sensor portion including a first end 10

poction (19) and a second end por.t-i-on (17)y .the first end portion (19) of
the sensor portion being connected to the’ retalner portion (60), the cavity
(12) of the sensitive body (30) -being |ncluded in‘a closed cavity (13)
wholly or partly filled with a I|qU|d and/:or~a fornabl e mass, and a
pressure sensing device (15,15a-c) belng pro- 15 V|ded for sensing
the pressure in the cavity (13), c har; a € - terized in that the sensor
portion (10) is nechanically~ .~ _ ‘

33

L~--16

e

Figc
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fixed to the retainer portion (60) only inits first end portion (19); ‘and
that the seqg épqé8sp0dy (30) is designed as a catheter- |ikepgexesmosio)
projecting fromthe retainer portion (60) and 20 bei ng provided with
a closure (37) inits free end (17) .74 The apparatus as clained in
~Caiml, char acteri zed inthat the sensitive body (30) has a
nunber of thickened portions (110) disposed in the |ongitudinal direction
of the sensitive body. 25 3. Thggapparatus.g3 claimed in daim2, char
acterized inthat the thickened portions (110) are di sposed on the

i nside of the wall (11) of the sensjtjve b . 30 4. The apparatus as
cl,Laimed in any of Cains 1-3, char er -1i I n that the pressure-sensing
device is designed as a nem bra 5, 15a 5. The apparatus as cl ai ned
in claim4 charcacterized i nb3 t hat i de body (34) is secured to
a central portion (33) of the ne e (15¢)\ Y hat the guide body reaches
into the cavity (12) of the sensifN body; th 3 the guide body (34) is

di sposed to be WO 97/4395%8

PCT/ SE9Q7/ 00826 76
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14 di§oldced with slight play in relation to the thickened portions (110)
of the senshJ ﬁpy (30) in the-cavity (12) of the sensi- tpc#gsEsomosé N
response to't e ra e of “di spl acement of the central portion (33). 5 6.

The apparatus as'clainmed’'in aim4 or'5gygc har acter -izedin
that a first body (40) constltutlng a magnet is secured at the nmenbrane
(15, 15b, 15¢); and that a:detector device (43) reg |ster|ng magnetic field
force has a fixed position:n relgblon to 10 r the retainer portion
(60). 7. The apparatus as claingd in aJrnl? c h aracterized
in that the flrst body (40) s secyred to tthe nenbrane in its centra

portion (33). 15 :8.- . The.apparat us in any of dains 6-7, ¢ h a
racter-i ze d inithat the ctor dgW e (43) is disposed betmeen
the first body (40) -and a sec6dd B 44) o gnetic naterlaho .
The appar at us ‘as clalned in daim c h a cter.i I n that

t he second body (44) ais ‘magnet . NAThe ap tus_a med in any of
Clains 6-9, c har a.c't e r68 din ty e body or bodies (40, 44)
which are magnets are -’ \

/32

16

n
33 152

65

L.

TR \\Z\ &
' 61
50

73 62

52 o 63

14

/-66

T

26

SUBSTITUTE SHEET (RULE 26)



25 bar magnets. 11. The apparatus as claimed in Caim8 or 9, ‘¢c’h'a
ract erwo9rassa d in that both bodies (40,44) are bar nagppkie h are
oriented such that the southern pole of the one magnet is turne§ ‘Mﬁ%%
face towards the northern pole of the o8W8r magnet. 12. The apparatus as

claimed in Cdaim4 or 5, char acter -1 zedin that the nenbrane
(15a) consists of an elastically re- silient and electrically conductive
material; that the electric 35 conductive capacity of the materi al

varies with the stretching of the material; that the nenbrane is included
in an electric circuit; and that the apparatus includes neans
registering and in- WO 97/ 43951
PCT/ SE97/ 00826 15 dicating the change of the reS|s nc- of Jthe circuit

consequential upon the change in configuration of t menb 3013. The
apparatus as cl ai ned |n6§}a3h112 character i z in

that a contact pin (50) gf elastic and electrically cond terial is
included in the electrifcirc and that the contact pi I'sposed
bet ween a central portijof~33 B of the menbrane

is

Fig.?b
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(15A) and a support device (81) provided in
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(57) Abstract

. The present mvenhon _relates to.-a medical apparatus (1) for
: .~dctecnng changes in the. cross section: of an clongate body cavity, for

cxamp]e a human urinary tract. ‘The apparatus comprises a retainer
portion (60) and a sénsor portion (_ 10) connected fo the retainer portion

_|'portion includes a. first end portion, which is'fixed to the retainer device
L ¢ (60) The sensitive body is designed as a catheter-like device projecting
- | from. tho rclamer pomon (60) .and prowded in its free end (17) with 2
1. righ 7). The. sensitive body is d-hoflow body whose cavxty
part of a closed cavity in 'which ‘the pressure varies
in: response ‘to the icompression of the ‘sensitive body (30) A pressure-
scnsmg devnce (D)) mdlcates the. size of the pressurc in. the cawty 13).

~and comprising a sensitive body (30) of flexible material. The sensor T

k '(54) 'rme- A ssnson TOQDETE CHANGES IN THE CROSS SECTION OF AN ELONGATED BODY CAVITY
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