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WD 2016/ 048828 PCT/ | T2004/ 000629 A DI AGNCSTI C DEVI CE
FOR TUBULAR ANATOM CAL STRUCTURES [0001]. A diagnostic

walensoesstor t he pat hol ogi es of tubul ar anat oni BPEI/1T2004/000629

structures, such as for exanple the 5 intestina
tracts, is the subject of the present invention. in
particular, the present invention refers to a

di agnostic device for pathol ogies of the colon or the
rect um BIEHNORELT BEVESEaFY EUBHRAR SHUSOEPIALOATRISITERBS| s,
prol apse, rectocele. 10 [0002]. The need for the
availability of a diagnostic device for the

af orenenti oned pat hol ogi es, which is realisable with
limted expense, usable even in non hospital or

cloooidal sStA uetidige®said WHethcgi VRS I itiR t @athbgoheast of
possi bl e disconfort in patients, avoiding for 15

efllae tacatsidaBt baruetusbssedaichvess Edr example the
particularly felt within the sector. In addition, the

negkddnalhe tauaid,abilst yraé asdbggnest icf deyvhee present
which allows the wverification of the presence and the

natverg ioh .a THIgesali cupkel, apse psepahti eutantyoheléfe?2 to
[0003]. Diagnostic devices, such as flexible

eol Diafenfeisc adsl5égnbodopaenesoyhes hoavdesi@lidn cant the
dr awbacks are known. Cenerally, col onoscopes work by

thetumsphithataon ffr akkahpler dettdsduldepitd d)e ¥BkhSsis,
of the intestinal tract subjected to anal yses. The

ip¥slfpsat,i @@cZbcefieai r gives rise to significant

di sconfort in the WO 2005/048828 PCT/1T2004/ 000629 2
[0002]. The need for the availability of a diagnostic
device for the aforementioned pathologies, which is
realisable with limited expense, usable even in non
hospital or clinical structures and which gives rise to
the least possible discomfort in patients, avoiding for
example the administration of sedatives, is particularly
felt within the sector. In addition, the need for the
availability of a diagnostic device which allows the
verification of the presence and the nature of a mucosal
prolapse is particularly felt.

[0003]. Diagnostic devices, such as flexible
colonoscopes and sigmoidoscopes which have sgignificant
drawbacks are known. Generally, colonoscopes work by the
insufflation of air in order to dilate the walls of the

intestinal tract subjected to analyses. The insufflation

of air gives rise to significant discomfort in the
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patients and frequently it is necessary to resort to
the adm nistration of sedatives. Furthernore, the

wo pehidsad i on of air causes dilation of the reptTImes4d00629

t he consequence that any possi bl e mucosal prol apse 5

di sappears and may not be viewed. [0004]. Anoscopes

which allow the direct vision of the area involved

and whi ch can al so be of |arge 4inmensions, for

exanple with dianeters greater than 2 cm are also

g teARSIA OF RsuertilnG Mg i iS eiddetbaRl tEGksbY tBethe
10 relaxation of the sphincter. [0005]. Due to the

i dtnatdath t he ogxpensedatit/bg. equrpreRbrmnedy r €d, the
in addition to the high disconfort which they cause

iimspEfientisn féequent laauske anllatidd ustures WeEhmar ®ith
so equi pped are hospitals or 15 clinics, requiring

tdrey efd&rﬁséc%ﬁénd&? tHR4Or | 4 Of pdeibXk aUREE6E81 prolapse
procedures be carried out in such environnents.

[QRebeatize apohkbe™at bhevieaed . of the present

invention is that of proposing a diagnostic device for

Ad otolag .pat heldigeOfwHikd iZltiest vl di@ds,vidion of the
particul ar of the rectum and col on, which has

SlleldC tital1vE apefigtdidnNan iadaaerbst 16898 Ugnafisiéns,
satisfy the aforenentioned needs and to overcone the

o expipnedi tdr baeksrsi Gedater efigengechy tdHee also
known art. 25 [0007]. Such a problemis solved by a
UnREROS t dfuSHEVd Cae 2RI 882 RGN 22441 H#LRBBARPS the
relaxation of the sphincter.

[0005]. Due to the complexity and the expense of the
equipment required, in addition to the high discomfort
which they cause in patients, frequently the only
structures which are so equipped are hospitals or
clinics, requiring therefore that the majority of the
diagnostic procedures be carried out in such
environments.

foooe] . The problem at the heart of the present
invention is that of proposing a diagnostic device for
the pathologies of the intestinal tracts, in particular
of the rectum and colon, which has structural and
operational characteristics such as to satigfy the
aforementioned needs and to overcome the aforementioned

drawbacks cited in reference to the known art.

[0007]. Such a problem is solved by a diagnostic device
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in agreement with claim1. The dependent clains refer
to further enbodi nents of the device according to the

w@emsesss28 nvention. [0008]. Further charact eriBtT/CROGIND0629

advant ages of the 5 diagnostic device according to
the invention will arise fromthe follow ng reported
description of its preferred exanple enbodi nents,
given for non-limiting indicati®dn, wth reference to
the attached figures, wherein: [0009]. Figure 1 shows

AnPelgyieRelente Wiltdw dfaian 1.10megidRntofcldigns refer to
di agnostic device according to the present invention;

FORtBlbr FiegiwoaidefBOWSoR PEhéi alidyisECt 4003t SIS b eWhe
of the diagnostic device fromfigure 1; [0011]. Figure

?rgggwg anskedeivhew of the diagnostic 15 device from
igure 1 in a different operating condition; [0012].

Fogoss .4 shemenan epededrSisdsck emdf alit8ntages of the
di agnostic device fromfigure 1; [0013]. Figure 4A

ghayhodthl [daat Rersientdivgy ieWRE anvéekabh Qfillihearise
di agnostic device fromfigure 1, where 20 severa

debal lthehans REMPO PR dan qIHeH grd NN Ce: s Obeferred
ones; [0014]. Figure shows a perspective view of an

exrbnph BB Ndmidd {ntd t@ , 205D C £V ireh -aGeardingg {didecion,

present invention; 25 [0015]. Figure 6 shows a

WoRAl dd¢enahcaeedi gnal asi£iendtD AR/ 883 rein:
PCTAT2004/ 000629 4

[o009]. Figure 1 shows a perspective view of an
embodiment of the diagnostic device according to the
present invention;

[00101. Figure 2 shows a partially sectional side view
of the diagnostic device from figure 1;

[oo1l1]. Figure 3 shows a side view of the diagnostic
device from figure 1 in a different operating condition;
foo12]. Figure 4 shows an exploded side view of the
diagnostic device from figure 1;

[0013]. Figure 4A shows a partial perspective view of a
detail of the diagnostic device from figure 1, where
several details have been omitted in order to enhance
other omnes;

[0014]. Figure 5 shows a perspective view of an
embodiment of the diagnostic device according to the

present invention;

[0015]. Figure 6 shows a Ilongitudinal sectional side
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vi ew of the diagnostic device fromfigure 5; [00161.
Figure 7 shows a partially expl oded perspective view

wtooshessel8 agnostic device fromfigure 5, wherePCHER@I4AI00629

details have been omtted in order to enhance 5 other
ones; [0017). Figure 8 shows a partially sectiona
side view of the diagnostic device fromfigure 5;
[00181. Figure 9 shows a partiatly sectional side view
of the diagnostic device fromfigure 5, in a different

J«Qeqp%rfatth%g d‘iﬁ%ﬁb&t@& 88 8kE VErdR ditfund &y from
figure 8; Figure 10 shows an enlarged

o%ﬁ?_c.t I V% haw of sh%w%etaayar%flauw 8kpuBasl | fePENLECIve
from

igure 5 [00201. Figure 11 shows a perspective

i@ obrancnenbggigrnte of AR Hiagnoehi Crdguk6€ 5, where
according to the T1s present invention; [00211. Figure

(%.%v%ri%‘ﬁfs debsfld oﬁalsres'kglfeﬂ’ | eWieted h%.n dbAERStL enhance
evice fromfigure 11; [00221. Figure 13 shows an

R OetheseCt i Onal side view of a detail of the
dlagnostlc ‘device fromfigure 11; 20 [00231. Figure 14

eyt he %:%:lrle fg apdu oW epdBcimB, HddL5BM side view

operatlng condition; [00241.” Figure 15 is an enl arged
SNy eWaghoardet aé{ucef £188 gigegnosy c device from

figure 11 Wwhere several details” have been represent ed

g3 .dashe I ( & dibi Nsid
\gr?ltolg'rged Si dl%éevg]gs]‘h&%deét)gﬁéﬂ%ﬂz 16/ 0488%1%13 ide view

%@Tﬁﬁ%goéagggégglé device from figure 5, in a different

operating condition relative to the view from figure 8;
[o019]. Figure 10 shows an enlarged perspective view of
a detail of the diagnostic device from figure 5;

[oo020]. Figure 11 shows a perspective view of an
embodiment of the diagnostic device according to the
present invention;

[0021]. FPigure 12 shows a sectional side view of the
diagnostic device from figure 11;

[0022]. Figure 13 shows an enlarged sectional side view
of a detail of the diagnostic device from figure 11;
[0023]. Figure 14 shows the detail from figure 13 in a
different operating condition;

[0024]. Figure 15 is an enlarged side view of a detail
of the diagnostic device from figure 11 where several
details have been represented with a dash-dot line;

[0025]. Figure 16 is an enlarged side view of a detail
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of the diagnostic device fromfigure 11; [00261.
Figure 17 is a partial enlarged side view of a detai

wtooshessels agnostic device fromfigure 11; [002FAT/1T2004/000629

Figure 18 is a perspective view of a detail of 5 a
possi bl e enbodi rent of the diagnostic device according
to the present invention; [0028%. Figure 19 is a
partially sectional perspective? view of the detai
fromfigure 18; [00291. Figure 20 is a |ongitudina

ST thtenali s tiice\devi@eofErbher tghaé | 11 yom figure 18
ina first operating condition; [00301. Figure 21 is

g dozedi.t udimadusect7 oldl a spaec vaevenTirddie shdai vidwosE a
figure 18 in a second operating condition. 15 [00311.

et gdle sntc e\ Rigno thief aesigenerdmafiyuted 1 ;
di agnostic device for pathol ogi es of tubular

goaamyi.cal Fidumetin ess & UsdraiSediierd NfRst idRl at HEELS] of
for exanple of the rectumand colon. In general terns

Ehedlaviie atyeRingadUst YEit®NRidGeSs B elended edccording
structure which 20 devel ops between a proxi mal end and

adlitHedlpreéntnd nvehicebni, S suitable for being inserted
wthin the anatomc structure to be exam ned.

Nivoe@ier nedinfudeorid ofal dypadiialiypostbeivmhl spef:sf:egtlve
tubul ar structure associated wth the distal énd

thHewelogdleedetbiUCrubn 8igurd PEOVi ded. The neans for
dil ati ng are novabl e between a WO 2016/ 048828

RODR2I9T2111 AN 2D Gs a longitudinal sectional side view

of the detail from figure 18 in a first operating
condition;

[0030]. Figure 21 is a longitudinal sectional side view
of the detail from figure 18 in a second operating
condition.

[0031]. The present invention refers generically to a
diagnostic device for pathologies of tubular anatomical
structures, such as the intestinal tracts for example of
the rectum and colon. In general terms the device
advantageously comprises an elongated structure which
develops between a proximal end and a distal end and
which is suitable for being inserted within the anatomic
structure to be examined. Moreover means for locally
dilating the walls of the tubular structure associated
with the distal end of the elongated | structure are

provided. The means for dilating are movable between a
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cl osed position for the introduction of the device and
at | east one open position for the view ng and the

werasogsseon of the pat hol ogy. [0032]. The neaneCT/mr2004/000629

locally dilating are operatively 5 connected with
control neans associated with the proximl end of the
el ongated structure. These control neans are operated
by the operator in order to opef or. close the
dilating neans. [0033]. in addition, visualising nmeans

Hidsdld darick) MRl Rheasneebatiodivht Bft BRe eHOHOSE €8ind at
structure and for reaching the tract dilated by the

e Of ok | abhaA apesipiedi degdr [ @®ed] -vﬂéﬂviﬁ?]eraﬂ{d the
terns, applicable to whatsoever enbodi ment of the

devieR a0l kel pathelpggsent 15 invention, by
proximal is conventionally neant a part or end of the

490309 Whi cthe Wddisd £ USSeal By N@8lat Ond hgre 0BBEBLOIvely
hol di ng the device and carrying out the exani nation,

Wit dhithalcdntreanweahisoBakbyigeant wathPehé Pfoximal
end of the device which, whilst in use, is rennte 20

einidh seSpRet ellenbheeaP@tatetugal I YhegeOWordth®1l means are
exam nation. Additionally, by the term advancenent is

TpRRHa tRdTOKe TERE o?é%&@b@bﬁh tdanst atb OBpefidiorl Sl B the
in -the direction fromthe proxi mal end towards the

diigtdlinemeanikQr exanple along the arrow F of figure
2), whilst 25 by withdrawal is nmeant a novenent,

Toeaabl y MO 20564948828 DA T2004 0QRE2E "suitable for

being associated with the elongated structure and for
reaching the tract dilated by the means of dilating are
provided.

[0034]. In general terms, applicable to whatsoever
embodiment of the device according to the present
invention, by proximal is conventionally meant a part or
end of the device which, whilst in use, is near to the
operator holding the device and carrying out the
examination, whilst by distal is conventionally meant a
part or end of the device which, whilst in use, is remote
with respect to the operator «carrying out the
examination. Additionally, by the term advancement is
meant a movement, preferably translation, carried out in
the direction from the proximal end towards the distal
end (for example along the arrow F of figure 2), whilst

by withdrawal is meant a movement, preferably



translation, carried out in the direction fromthe
distal end towards the proximl end (for exanple
w@bmsg4ssbe arrow F of figure 3). [00351. | n PEEIT2004/000629

following will be described some 5 enbodi nents of

such a device, for exanple with reference to the
attached figures. [00361. Wth reference to the

figures 1-4A, by 10 has been géherally indicated a
trans-anal diagnostic device according to a first

pesshHl 8c eaR O Mg ed 16ut 008 7dhe BYi dekthidsh B8R the distal

indi cated an inner tube, preferably cylindrical in

sda@erndra 8t €h8ablyxiRd] Odhg ;F | hsipitdiRe by e Rerow
for exanple in sem-rigid or | exi bl e naterlal for

exanpfeciguplasyic material. [00381. The inner tube 12
extends between a proximal 15 end 12a and a di stal

epglodzp. Theppr @He”alf&rl%v;-ﬁ% | syiopergdi V@E)écrlbed some
associated wth a hol ding body 14, for exanple in the

5 ShAbSadhefrHaBd! BucACeOAZ ! O foRe exRAPILbhB th reference
enbodi nent, on the proxinal end 12a is inserted a

f&élE%bféigé@ﬁééﬁkfggggégito bei ng housed within a
seat 20 1S of the holding body 14. Possible through

hpo 5620 Meiyi che rer¥ir-aaged v dle Pfpxidml 1 and, %t H® has
inner tube 12, -in the fixing ferrule 16 and in t

hod&h ng; e?@@)éllg' 1@1&?ch%'ed t® eRkRsLheal haeggabereat %ev:.ce
j oin together by SU|tab e, not illustrated, neans of

fadedpaine d003%: ?&ﬁb’a e @Rthok2hent the inner
tube 15 VD 2016/ 048828 PCITI T211114/ 000629 8

10 [0037]. By 12 has been indicated an inner tube,
preferably cylindrical in shape and internally hollow.
The inner tube 12 may be for example in semi-rigid or
flexible material, for example in plastic material.
[o038]. The inner tube 12 extends between a proximal

15 end 12a and a distal end 12b. The proximal end 12a is
operatively associated with a holding body 14, for
example 1in the shape of a handle. According to one
possible embodiment, on the proximal end 12a is inserted
a fixing ferrule 16 adapted to being housed within a seat

20 18 of the holding body 14. Possible through holes 20 may
be envisaged in the proximal end of the inner tube 12, in
the fixing ferrule 16 and in the holding body 14 in order
to make the three elements join together by suitable, not
illustrated, means of fixing.

25 [0039]. The distal end 12b of the inner tube is
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operatively associated with elastic or in any case
expandabl e arns 22, which extend preferably in a

wo ooegiosssel nal direction with respect to the i NPEI/IT200600629

12. According to one possible enbodi nent, for exanple
5illustrated in the figures 1-4A the arns 22 are
arranged in such a manner that their first end is
fixed to the exterior wall of 8he inner tube 12
whi |l st a second end protrudes with respect to the

%gcgﬂti%ﬁz%ﬁoéi%édm%ﬁtﬂ URA 2121 c100k0048] - any case

ording t'o one possi bl e enbodi nent, starting from

tdhe Hphdle engef2b ob thgpinmer &gl pideergXperngh o

surface of the inner fube 12 has grooves 24,

W&I%ef Hhd10 l'lﬂﬂfé@éi’lﬁ‘i wiE3C B eFpRO¥E tbs radaphed t @ube 12.

recelving at |east one part of an arm22. In the case

ip[bcjoﬁfd’fﬂgiegchfge %g%ﬁogﬁ\mea r SRR, Shaged example

Cross ction, oves 24 have cross sections of

I : S i R _gmdenr1t.0 e I
Y e DTN E SR 12000 10 S fiEChAC o WE2ahgea

%9 aLg-RYi ablend o tﬂéﬁughrégratfjl len@0i EWEi86d FE the

configurations corresponding to a close

: y \ ' .
Ccég{]{{éﬁlgxa %Qfl(%fgl‘l:rl‘% gnﬁép AukQMRhetfliv SePen S%and end

iguration (figure According to one possi
j od t | O\Waliqn 22
R et e e e e 18 B g 7T

Hgﬁg;q&gs 22b. The straight length is for exanple
adapted to be WD 2016/ 048828 PCT/1T211114/ 000629 9

[0040]. According to one possible embodiment, starting
from the distal end 12b of the inner tube 12, the
external surface of the inner tube 12 has grooves 24,
preferably longitudinal. Each groove is adapted to
receiving at least one part of an arm 22. In the case in
which the arms 22 have a rectangular shaped cross
section, the grooves 24 have cross sections of analogous
shape and size in order to receive at least one part of
the aforementioned arms.

[0041]. The arms 22 are suitable for assuming at least
two extreme configurations corresponding to a closed
configuration (figure 3) and a completely open
configuration (figure 2). According to one possible
embodiment, in the open configuration of the arms 22 each
of them has a straight length 22a and a curved length

22b. The straight length is for example adapted to be



fixed to the exterior wall of the inner tube 12.
[0042]. The fixing of the arns 22 to the inner tube 12
worepshoessemde by any neans, for exanpl e by gl ui PQI/DIR004/000629
wel ding. 5 [0043]. The curved length of the arns is
preferably such that the arns thenselves in the open
configuration define the franework of a substantially
"cup-shaped"” structure (figure92). in addition the
curved length of the arnms 22 is preferably such that

dﬂf By HETRELMES; O wamt g ‘E'h%sgﬁn@i}nﬁ:h%r abi on

I ne the framewor k of ol 1 ve- shaped” or coni cal

Sfd s d;ure Weh B elﬂﬂgdg? Eh@ akhk94be 3) thw%ﬁ]er tube 12

According to one pos e enbodi nent, the arns

b%refnsfi@gldﬂ%paq N kg 'fE]_e“éBef éﬁ%t eﬁg og?fl.u:.]r% or

ments or r e markefs 25. For éxanpl

éﬁidlggg or only sone of them mmy have one or nore
mar 25 distributed along the | ength of the arm

5 pa(ﬁﬁi:{ i n prder o pasuigel he enat éea‘lfmel heg é)rf’gerably

ogy encountered As”an exanple, 1n figur

t S V. | nl n . :
NEHREKSE ft%% Z0-haven %g%hfow L Bnh8 PNl d‘i“atlon

arms even if they nay on eveéry arma

t s @y pqg%hggg unper Shaps di f fs p
f%ﬁatﬁ%as een shovvnO@ %045 Accor dl:ﬁ% tg'rugpﬁteShaped
rom%&éﬂ?@%ﬁ;@ 22 ﬂ?neaamelaﬁ Rief e&@hlen r@gﬁgth of

astic o ble 25 material 1s put on

q‘l&% a%]éxg% 4 ]?.é O%Gy gpfé?efa‘]ﬂ%; duhe %@0%ﬁ60%m8 themselves

10 in the closed configuration define the framework of an
“olive-shaped” or conical structure with a rounded tip
(figure 3).

[0044]. According to one possible embodiment, the arms
22 have, preferably within their interior, detection

15 elements or radiopague markers 25. For example all the
arms 22, or only some of them, may have one or more
markers 25 distributed along the length of the arm itself
in orxder to measure the nature of the pathology
encountered. As an example, in figure 4A the markers 25

20 have been shown in only one of the arms even if they may
be provided on every arm and they may be provided in
number and shape different from what has been shown.
[0045]. According to one possible embodiment, a
membrane 26 preferably made from plastic or foldable

25 material is put on the distal end 12b of the inner tube
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12 and exteriorly to the arnms 22. According to one
possi bl e enbodi nent, the nenbrane is nade from

wo easegpaeent material . [0046]. By 28 has been pensnaddopoc2o

indicated an outer 5 tube preferably conprising a
first part 30 and a second part 32. In the assenbl ed
configuration of the device 10, the outer. tube 28
accepts the inner tube 12 insidet@t. Still with
reference to the outer tube 28 it is possible to

| gentddy aamraddwmly end | pakcal Ak bﬁzz.saA@EQréiﬂ%JSti% one
10 end indicated by 28b. According to one possible

ophesineat , tfso@ihéfic f uba 128 capmpeapBde 95 made from
sem -rigid or flexible material, for exanple of

Pt AshiSalBhe hateridP047]. According to one possible
enbodi nent, the outer tube 28 nay have one or nore

deg@£E) 0N eboeIE S 1Ak lSed®! KRB radilyl In@XAMEL an outer
distributed along the length™of the outer tube

| £ 968 f prifeRnlel, (RniRaASULG therdenothapf 3penalr at idbona
of the device inside"the anus. According to one

posst bh g, erRodhAeOL LRI BB KSR B FBrdedsh the ShaRewice 10,

circular rings arranged transversal to the tube and 20

?Eﬁéf bhked @lkngaé hscbsgegh e tHgQUteipd URe iihselt it.

n figure 4 have been shown as an exanple sone

NBE KET Sw3dh WRirehenel! @obenkr @irded dubeNWEPEl: and possible
shape different fromwhat has been shown. [0048]." An

agldi { aenak sPobdihaRedY 34dl SneReLRERVEYY 2820 and a distal
associated Wththe proximal end 28a of "the outer tube

V1 Z016HARRARPCThY T228514/ QRRAKikY to ome possible
embodiment, the outer tube 28 can be made of semi-rigid
or flexible material, for example of plastic material.
[0047]. According to one possible embodiment, the outer
tube 28 may have one or more detection elements or
markers 33, for example distributed along the length of
the outer tube itself, in order to measure the length of
penetration of the device inside the anus. According to
one possible embodiment the markers 33 have the shape of
circular rings arranged transversal to the tube and
distributed along the length of the outer tube itself. In
figure 4 have been shown as an example some markers 33
which could be provided in number and shape different
from what has been shown.

[o048]. An additional holding body 34 is operatively

associated with the proximal end 28a of the outer tube
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28. According to one possible enbodi nent, on the
proximal end 28a of the outer tube 28 is inserted a

wo poosnggsterrul e 36 adapted to bei ng housed w pEm/IT2804/000629

seat 38 of the additional holding body 34. Possibly,

t hrough holes 40 5 can be envisaged in the proximal

end 28a of the outer tube 28, in the fixing ferrule

36 and in the additional holding body 34 in order to
make the three elenents join together by suitable,

g . | Abdstd e dio NBRASpOEs {bXe Nembod 48], ctha-lghdidimal
body 14 or handle has such a 1-0 conformation as to be
@i ¥4 bPstHe blhieeRdgiibé 09@! is hDhskbgedadyr B4 P ded@ule
be able to slide longitudinally wth respect to it

wen ddptdryi 68 1Beifgasifidd®dwith@850) . J2=8f esablyr the
the additional holding body 34 has a structure such
asddPeistedt | p1EWagorbdmByf €34l saia b1ld Pastdifshelies 40
the hol ding body 14 or handle, for exanple

CQdri eBRONSHIdfe® £hosed %p&glm BA8SPREY of the outer

internmedi ate position of t evice 10. According to

- G058 bhe tebodi-NEY £OF-8XaMDb eahl! Yst rt@feegaddltional

the figures 1-4A, the additional hol ding body

GBI 18P Sbddgebhi I birABr2@ ot dalkeOPnehitilid GliiRhts join
wall 44 extends'in a longitudinal direction with

respReSie® oy Neui tiiele t URg and Jdiea0ekier mehHBCor fixing.
Accordi ng t'o one possi bl e enbodi nent on the wall 44

yFodof red the eensidal albddyps 146a0r46Randbe WHEN such a
extend to forman inconplete circunference arch in

DEHE G 4% a8ot Ops eGRlAS Al tasakbowitde additional
sliding of the handle 14. WO 2016/ 048828

(I d{ed 18344080628hd 2to be able to slide longitudinally
with respect to it when the device 10 is assembled.

[o0501. Preferably the additional holding body 34 has a
structure such as to identify two or more discrete
positions of the holding body 14 or handle, for example
corresponding to a closed, open and possibly intermediate
position of the device 10. According to one possible
embodiment for example illustrated in the figurés 1-4a,
the additional holding body 34 comprises a setting ring
42 from which a curved wall 44 extends in a longitudinal
direction with respect to the inner tube and the outer
tube. According to one posgible embodiment on the wall 44
are formed three circular ribs 46a, 46b, 46c which extend
to form an incomplete circumference arch in such a manner

as to receive and to allow the sliding of the handle 14.
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As a neans of exanple by 46a has been i ndicated
proxi mal ribbing, by 46b internediate ribbing and by

walbmsdisseal  ri bbing, even if additional hol di pQr/bde4a®0629

with ribs differing in nunber, shape or arrangenent
can be 5 envisaged. [0051]. Wth reference to the
definition of the device according to the present
invention, the inner tube and t¥2 outer tube define
the el ongated structure which devel ops between a

PEOXh MREaR8dogndxandh et &y ed: nEhe pd enffitafed titS?cox:l.mal

el ongated structure can vary. As a function of th

npiehiRh s Wyt Wi eActbRediRes tuBeiagd dle ]9§v't g6c distal
tube are made, the elongated structuré can

Sebbihg] d e fhexi Q!i&:.tn-l__aﬁaﬁr PRI rff BB@.:l.g@V' \Gﬁcﬂ-o ribs
define heans for locally dilating the walls of the

adMpE Au- 15nSt uedodye OfsHdpeer est é§§9ﬁ§é¥n@1‘i’tw tin  be
t he di st end of the elongated structure:

qgg&{gﬁegfans conprise the inner tube and the out er
t ube mhlch are slidable one with respect to and

Wédsin [ he pifer -apdr-thee ”E@n%htah@tef(iﬁli%.e;ont RiES the device
translatlon 20 [0052]. In the following is described

theeoRd b W @ieé@ﬁteEBQQhEEBh oft Hheiahovetube and
descri bed di agnostic device. [0053]. The diagnostic

Geyd Cenlilrt S tud | %iéﬂinfeouﬂﬂe' nel&ﬂgaﬁé@s 6k ARSI datedN which
(flgure 3), for exanple with handl e 14 | ocat ed

hﬁeecveéhm%l gkeﬁhﬁsl 4%@%<Y\0a2%6é%882§d. The
PCTf Wetrik 29

length of the elongated structure can vary. As a function
of the materials with which the inner tube and the outer
tube are made, the elongated structure can be semi-rigid
or flexible. The arms 22 of the device 10 define means
for 1locally dilating the walls of the anatomical
structure of interest, associated with the distal end of
the elongated structure. The control means comprise the
inner tube and the outer tube which are slidable one with
respect to and within the other and the means that cause
this translation.

[0052]. In the following is described the method of use
of the embodiment of the above described diagnostic
device.

[0053]. The diagnostic device 10 is initially found in
the closed position (figure 3), for example with the

handle 14 located between the proximal ribbing 46a and
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13 the internediate ribbing 46b, if present. The
distal end of the outer tube 28 overlaps with the

waole@saissesnd of the inner tube 12. As a conseqrRENTE004/000629

the arms 22 have enclosed or deforned distal ends

form ng a substantially 5 "olive like" shape with the
correspondi ng nenbrane 26. [00545 The device 10 in

the closed position is introducéd transanally into

the rectum colon signoid/colon of the patient by the
phjei direraedikte opfskaref 4618, YiNgpotadedt® The distal end
exam nation. The degree of 10 introduction of the

de¥i ehel Gutar bhaberzd | detBipy with 124 @PMME end of the
markers 33 on the outer tube 28, if present. The

| haaeli ogubk the.dexscea 10chssafifdidesd Bhd hgri@l i ¥8  have
i ke" shape of the distal tip of the device itself,

i efclogkdt e aldForidd i&iit@ﬁ%md%ﬁ@rxﬁiﬁdﬁs bﬁﬁgtantlally
position is reached, the distal end of e device is

opehgde" fLlvwer shb.bé" wi BhSHER c@rf@éﬁ&{dfﬁg trigentzadiealdey,
enl arge the area of interest, as be described in

t feobal | owi mpew tdawirfer ence 110 tm_a e@b@é’édfﬁ%oéﬂtion is
question. 20 [0056]. The handle 14 is pushed towards

t betdoatiakdend tafand@adayi ce figftexanpligein Sﬂégt@n/colon
manner to settle between the internediate ribbing 4

asflghbeddteleh of bbby A8Ciehp e ERANIMEsid¥n or the
addi tional holding body 34 is kept still wth respect

t opéhatbandtLrifing\s cut2S thensegurieLsidde ITHeer gbyb8e of
12 transl ates by advanci ng WO 2016/ 048828

Pt #3ddd44600062%he device 10 can be verified using the
radiopaque markers 33 on the outer tube 28, if present.
The insertion of the device 10 is assisted by the “olive
like” shape of the distal tip of the device itself, i.e.
of the arms 22.

[0055]. When - the desired position is reached, the
distal end of the device is opened “flower-like” in such
a manner as to gradually enlarge the area of interest, as
will be described in the following with reference to the
embodiment in question.

[o056]. The handle 14 is pushed towards the distal end
of the device for example in such a manner to settle
between the intermediate ribbing 46b and the distal
ribbing 46c. In the meantime the additional holding body

34 is kept still with respect to the handle 14. As a

consequence, the inner tube 12 translates by advancing
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14 with respect to the outer tube 28 and its distal
end 12a begins to energe with respect to the outer

wo nins/02828 A distal part of the arns 22 and of P¢TIE2004/000629

correspondi ng nenbrane 26 energes fromthe outer tube
28 and is free to 5 enlarge elastically at |east until
in an internedi ately open position of the device 10.
In other words, the arnms 22 inilt4 ally maintai ned
conpressed by the outer tube 28 are free to expand,

Qhﬂk?%?és;?é‘c@oféeﬁﬁénéﬁﬁéﬁ Wib8 bBeanPanfl WIS end 12a
out si de the outer tube, consequently 10 expandi ng

tﬂ&gl%@bﬁen%n?&g@ywibhs ragheer (e sheelpitichd c@d 28. a

dil"Tation of the walls of the colon and rectum are

Pt ed pa @054 dine hand ex34 Jmy ke rehat eé’oi’fééé’bondlng

respect fo an axis longitudinal to the device 10

AW rdife BOKnd Nees 1ordevine i frdde B and is free to

i nternmedi ate open position and allow the inspection of

e HrRa Qiab’eiééfﬂr anrle?d%@mﬁﬁtlpylnr %‘i:latirﬂgafnt&llately

handl € 14, the latter inserts itself at | east

Rifdd 3bby; LEINESE Eﬂé BE’%;@EEE%at €n' iRRRg %@%sﬂncihe arms

the di'stal ribbing 46c 1 n such a manner that th

d a el ang, f 0
2%?d%ﬁﬁ??%iﬁ¥eg%é%?3%gg?he a dlf%%gal hggéﬁngﬁggﬁytgﬁe 28

AN thEQUEET exldihfy, 28a [Pé)ééé Hl‘ ordek Eadéﬂe&h%th the

open the device up to t totally open 05|t|on

€whd chS {@p%%tsaeeedof Nendd SHEY aciBANecAisddently
[Tow it to slide wmth respect to the MD 2016/0488

%%a%%%l@@oﬁgﬂbrane 26. By this action the stretching

and dilation of the walls of the colon and rectum are
obtained.

[0057]. The handle 14 may be rotated with respect to an
axis longitudinal to the device 10 in order to block the
device itself in an intermediate open position and allow
the inspection of the area of interest. For example, by
rotating the handle 14, the latter inserts itself at
least partially between the intermediate ribbing 46b and
the distal ribbing 46c in such a manner that the handle
14 and the inner tube 12 are not free to slide with
respect to the additional holding body 34 and the outer
tube 28.

[o058]. In order to further open the device up to the
totally open position, the handle 14 is repositioned in

such a manner as to allow it to slide with respect to the
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15 additional holding body 34 and the outer tube 28.
The handle 14 is pushed towards the distal end of the

waolensn€82800, for exanple until reaching the poBCT/iT2N04/000629

between the distal ribbing 46c and the setting ring
42 (figure 2), 5i.e. the totally open position. The
distal end 12a of the inner tube 12 energes further
fromthe distal end 28a of thelduter tube, freeing a
greater distal part of the arns 22. The latter are

HRref i abhe189ngniv@e therkal vese butbhercdwanesgls The
the exterior with the correspondi ng 10 nenbrane, until

R A sybptidhédakbyar@yprhbapedtalCcentii g¢r #hkeORevice
In the case wherein the distal end 12a of the inner

tikhe £HEr aREmPY ed WERfilIAI Fed @ EhOMpbBetighshatweBd the
28a of the outer tube 28, the free length of the

iRt U?ﬁbﬂfﬁ%}”@%ca diRBcthen seiifiage fiolg t4e Qfﬂ“?‘ugé 2),
15 whilst the Tatter elongate thensel ves towards the

axteer ithe 40Oy dp@D dobidlich POSid iGBLdll éndl 12a of the
possible to block the handle 14 in order to allowthe

IiRFRActih sk of 2 t BRergégasai-thal-eresh, thar aexagp! enly2s8a of
rotating the handl e as 20 descri bed above. [0060].

e it dassd | becboRey af | et idall @LReBE the arms

di stal end of the device 10, wherein pushing the

and| Bnd 41 b8 L8RV iaSethak dher £hps exbh @nhamgé teestd ves
with respect to the additional holding body 34 and the

FareHess i Galk besaaitifd QHltANARIOUrFei¥onding
pul l'ing WO 2016/ 048828 PCTfl T211114 /0 0 0 6 2 9
membrane, until reaching a substantially “cup-shaped”
configuration. In the case wherein the distal end 12a of
the inner tube emerges by a certain length £from the
distal end 28a of the outer tube 28, the free length of
the inner tube defines a reaction surface for the arms 22
whilst the latter elongate themselves towards the
exterior.

[0059]. Even in this position, it is possible to block
the handle 14 in order to allow the inspection of the
area of interest, for example by rotating the handle as
described above.

[o060]. The above described operations in order to open
the distal end of the device 10, wherein pushing the
handle 14 is envisaged and therefore the inner tube 12

with respect to the additional holding body 34 and the

outer tube 28, can be carried out analogously by pulling
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16 the additional holding body 34 and therefore the
outer tube 28 toward the operator. [0061] . The above
waolemsnidsesl devi ce 10 may be used in associ ati oPCTAT2004/000629

vi ewi ng equi prent (for exanple 5 |aparoscopes)

i ntroduced into the inner tube 12 and which, thanks to
the opening of the arns 22, can be directed towards
the appropriately enlarged areal® interest in such a
manner that the operator (physician) can check for

the PaeaeRsenand Hiigw ePbaP! suNenkPr tRdfeddre the outer
pat hol ogies. In other words the inner tube 12 allows

e PAS SIS dHid WRdRlidg and optical el ements for
the viewi ng of the area of interest. [0062].

AbbBIRL | Velye EB%v@e\ﬁése% gbe‘dand@@l@ésgﬁ' =54 I%é"' hBed in

an appar at us suppli ed col on-'scope and

hasydiatigp d‘%fi&? avaj Lahl gra du %l#ﬂﬁg%g{@l i stedpedi Galanp) e

practitioners 00631. By selectlve

Qabsfl% OESS Gl ﬁlttlae @ﬁgl C.ue.n%Qr' LediSe f O.er and

exanpl e possible to ¢ e response y the nucosa

whi s, “E%aﬁ’i?ts' epy, rEH%SOBéHJ.Il O¢gas \ﬁ'ms 22, can be

def ecati on 00 64] rese evice alTows the

diganasis of owahddd Outché’at%% pro]ﬁzapse gsénlvéﬁ‘aga prea of

I ntussuscepti on, st enosi rectoc

fcabion and Wien 4 WRISAORS AL | BRURERELLERN Bihyaician)
quantified using the 25 markers arran

g4 Genddk aPYr | ERe@pPBs@Ace and the extent of the various
pathologies. In other words the inner tube 12 allows the
passage of illuminating and optical elements for the
viewing of the area of interest. |
[0062]. Alternatively, the device 10 can be associated
with an apparatus supplied with a colon-scope and
insufflation device available from specialist medical
practitioners.

[0063]. By gradually and selectively enlarging the
distal end of the device 10 it is for example possible to
check the response by the mucosa whilst the patient mimes
the process of defecation.

[0064]. The present device allows the diagnosis of
various pathologies amongst which  intussusception,
stenosis, prolapse, rectocele. The location and the
dimensions of the defect can be quantified using the

markers arranged on the device 10 and its arms 22.
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WD 2016/ 048828 PCTI T211114/ 000629 17 [0065]. ' The
device 10 can additionally be noved backwards or

w0 ooodass8s8 duri ng the opening and cl osing of  tPEI/BR20®/000629

in order to allow the anal yses of the various

sections of tissues and in order to diagnose the S
condi tions of the prolapse. [0066]. The closing of the
distal tip of the device 10 occlifs anal ogously to

t hat descri bed above, obviously wth operations

CPdésT Y t 0ThBOSQeRAIEOr NBsl | Bahhe sgeReRbRd19f, thR  moved
sane. During the withdrawal of the inner 10 tube 12

e dc 606 Cbrt EdriRreld eludiubf 28e (BpEAME a8l JiBUng of
3), the outer tube gradually encloses the arns 22

rede| dafig thenprdds | tbeaaNiRg the §h8SPSes of the various
configuration. The nenbrane 26 contracts foll ow ng

theod os 220£[ 0084kuekr oBnBhati rabQRIRNe AN diagnose the
appreci ate how 15 envisaging a diagnostic device

S Tt 1\8h & OCof hendPe&SIHpsd Nvention allows to have
avai |l able a | ow cost device wuseful in the diagnosis

ofoded 0! 00rBs efiobyhy! BF tABAAELGA! 3 WAt WiRS fMARe 10
as colo-rectal tracts. For exanple it is possible to

iSlenidd Y A0 RRISRE ecd0 PREDOIRAES HIChaBSve, obviously
i ntestinal bl ockagés, intussusception, stenosis,

1R PSEp &RGE 1 884 0CE S rd BP68lo Tl I ddYed &P Dh  the

out the diagnosis and quantification of a rectal
g b8 Rak! iElAr IpurAdy 2phadaouaaghuel beathhenner

known devices, in particul ar 25 col onoscopes, do not
aldrwy §be dirdgnesige €4CRhR outer tube 28 (arrow F’ of
figure 3), the outer tube gradually encloses the arms 22
refolding them until reaching the closed configuration.
The membrane 26 contracts following the arms 22.

[00671]. From that above one can appreciate how
envisaging a diagnostic device according to the present
invention allows to have available a low cost device
useful in the diagnosis of pathologies of tubular
anatomical structures such as colo-rectal tracts. For
example it 1is ©possible to identify and evaluate
pathologies such as intestinal blockages,
intussusception, stenosis, prolapse and rectocele.

[0068]. The ability to carry out the diagnosis and
quantification of a rectal prolapse is particularly
advantageous given that the known devices, in particular

colonoscopes, do not allow the diagnosis of such a
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WD 2016/ 048828 PCTI T211114/ 000629 18 pat hol ogy.
I ndeed col onoscopes require insufflation of air which

w@emsokssss rectal dilation and consequently thePCT/IT2004/000629

di sappearance of the nucosal prol apse. [0069]. Besides
t hat above, the diagnostic device 5 according to the
present invention reduces patient disconfort and can
be used even without the adm nildration of sedatives,
being much easier to introduce with respect to the

9*{' Ce%n@é%ddoééwﬁéscéﬁgg' nedigd n§HE{1E§!Lé94ﬂon of
of alr 0 [0070]. An additional advantage of the

%!1%9 nasitdre p@%\(}o@s‘ésa%@éﬁﬁi‘ 0aiPat §J§n Pa@8c rHoﬂsfé\(fi&atQ@r the
is linked t0O the self-contained size in which 1t can

28 FRRar BlddTi DALY fDSUP DRI, the direct

vi si 01 anoscopes which are painful” and require the

rRlod¥ati on 9isi88s 15¢8RRI Nehefyd N il X ¢ device
rather |arger dimensions. |[0071]. Further to tnhat

euzaihle daunestl o pdedse BRI | kddiedy fitient

i nvention can al so be used on an outpatient basis,

I} RONFERSE | NaAPN hOSPi t b OF &Ld N C@s}er?nV"ﬁﬂfHBﬂES the
being a sinple structure, easy to 20 use and having a

QM1 eQ8E AW 68 deRINANILIUIFLI dPe much easier to
adm ni stration of sedatives. [0072]. In particular the

RERYLELRE Ofifht Fespechesl @he Hinghal d%re;qcml %!hd HIR not
traunatic both duri’ng insertion in the closed

ulir@NEafd (Y9 SR bt RGiopen 25 position is
particul arly advant ageous. -

[0070]. An additiomal advantage of the diagnostic
device according to the present invention is linked to
the self-contained size in which it can be made,
eliminating the drawbacks of the direct vision anoscopes
which are painful and require the relaxation of the
sphinctexr in that they have rather larger dimensions.
[0071]. Further to that above, the diagnostic device
according to the present invention can also be used on an
outpatient basis, or in any case in non hospital or
clinical environments, being a simple structure, easy to
use and having a low cost, and which does not require the
administiration of sedatives.

[0072]. In particular the providing of a tip or head or
distal end which is non traumatic both during insertion
in the «closed position and during use in the open

position 1is particularly advantageous.
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WD 2016/ 048828 PCTI T211114 /0 0 0 6 2 9 19 [0073].
Furthernore, the risk that the tissue will sag or

wo bas/osss2&an be caught in the jaws of the deviPEr/ir004/000629

m nimsed or even elimnated. [0074]. The variety of
materials with which both the 5 inner tube and the
outer tube can be nmade also allows the attainnent of
arelatively flexible elongatedistructure, adapted to
being easily introduced in particular up to the

Jiog7Bhdal colPhelRO/D] - tiberusR ehatadhePagueue will sag
mar kers, both on the 10 outer tube and on the arns

3! Qmaespectiue! pet QiR | fy hBe jdgrt hoof th@safevl@e is
of the device and to quantify the prolapse. [0076].

mﬁlﬁg@éa@_llé:{;érpfejﬁﬁr% wge allows, in the closed

position, the limting of therlskthat extraneous 15

Glo@FRALS Cafhd nlsz%l g&%ﬁ?”ﬁ&kéﬁﬂgt Quilcie dvlﬁ‘i&ﬁ' Bbtﬁf the

the device Ttse The shape reached in

E%é!r' EIRehRPSEid Oéhtéls ﬂ%é | Gl 38d YmAgY a&ﬁ@e‘él%ws the

Initiating a response fromthe sphincter.

%@‘éb&%ﬁ%ntt h@fsaaa%lgfu%s rf'i%x%%)léo d oS a:,bé cture,

esi g so as to have mimra opem ng at t

g'd%?)ele_dangoo g”i'l?; éffy ELRQZQhuch & C%&ﬂlé@fér up to

varTations an |t|ons to that descri bed and

%er eﬁﬁ%ﬁb%&pr e\rJ| 255?3\/5222?%%[ 2272]@0\9{ :nra]nt
"’t'ob‘?%'j@t | vele t QWOWArt {84164 &8Nt U d Nehoth on the
outer tube and on the arms allow respectively to quantify
the depth of insertion of the device and to gquantify the
prolapse.

[o076]. The conformation of the device allows, in the
closed position, the limiting of the risk that extraneous
elements can introduce‘ themselves into the interior of
the device itself.

[0077]. The shape reached in the totally open position
is particularly advantageous for initiating a response
from the sphincter. In addition, the shape of the arms 22
is preferably designed so as to have maximum radial
opening at the distal end of the device.

[0o078]. It is clear that variations and/or additions to
that described and illustrated above can be envisaged.

[0079]. With reference to the previously described

embodiment, altermatively to how it is represented in the
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WD 2016/ 048828 PCT/1T211114/ 000629 20 figures, the
addi tional holding body 34 can be constituted by a

WG 051048328 | Ng 42 al one wi t hout envi sagi ng ar eBsI/IT2004/000629

corresponding to defined degrees of openness of the
device. Alternatively, ribs differing in nunber to
that 5 illustrated may be envisaged in order to define
one or nore predefined positioR®. [0080]. The arns 22
can be arranged conpletely inside the outer tube 28,

phgn-bhe deyhee ifydqunghdin tﬁ%l&hﬂﬁed LABRF 1A, Qn  be

protrude in a manner different to that 10 |l ustrated.

EUhERS MRS N8 I8l dRa nl? A% 6 dBde hdut SHEA sAging

manner as to remain insirde the outer tube 28 even in

égéagpwx@egtﬁfatnﬁg.% RS IddAme ddif-eleYidie o &ﬁ%%%]hgf the

The fixing o rms 22 or the menbrane 26 to

j tu £ f 50 v uRHEAP
?goﬁf?ﬁogfléﬁalsa&%%&gthg§%$ogsfggkg%%gﬁj£3ﬁenvisa%?nghat

!i_r?].lﬁgtx%_t@df IREPHe SRARE de@eldhdtn | bEHSE #Pdiet HB2%ne or

e outer tube ‘can be made”in a single piece rather

20 LRlgh iRt $023 tiSnlksl | ustrated. [0083]. The
??x?ng g%tméén t g ?n%e?stube 12 and the 20 handle 14

0ssi t I XbN ert ul h :
gg?g??fubquﬁaaaﬁm%hgba é%%H%%a?rﬁg%%?ﬁgQﬁ%ﬁﬁggilga% side
sibl | % . . i
ERRSEEEb T Um0 ARl 1R Mo e ShotP iy closed

%%ieégg%‘?{/ag@ \T}:P%tnt:@&ei er o Uﬁh%nﬂ%? Of1kPEreR® XY Ckhat
y th respect to that described and
illustrated. Furthermore, the inner tube 12 can be made
in such a manner as to remain inside the outer tube 28
even in the completely open position of the device.
[o081]. The fixing of the arms 22 or the membrane 26 to
the inner tube 12 can be of wvarious natures, for example
without envisaging the grooving 24 or by envisaging it in
a different shape to that illustrated.

[0082]. The outer tube can be made in a single piece
rather than in two parts as is illustrated.

[0083]. The fixing between the inner tube 12 and the
handle 14 (and possibly the fixing ferrule 16) or between
the outer tube 28 and the additional holding body 34 (and
possibly the fixing ferrule 36) can be of various natures
even different to that illustrated.

[o084]. The shape, both of the inmer tube and of the

outer tube can vary with respect to that described and



10

15

20

25

WD 2016/ 048828 PCT/ 1 T2004/ 000629 21 ill ustrat ed.
[00851 . The elastic or in any case expandable arns 22

walpmsnessehe | nherent characteristics of the nePEr/iTb&/000629

with which they have been nmade can al so be associ at ed
with 5 other types of translation control for the
inner tube 12 wth respect to the outer tube 28. For
exanple rotating controls or gedred controls can be
used anal ogous to those which will be described in
the tebbewgng with reference to additional

enbodi nents of the diagnostic 10 device according to

tlpe 8B esenpnveM 0N b0 anyAnghagods bXn%i&Bfe arms 22
control with a handle for the translationh o

Hﬂ@eEot vhe 1AnMddhd %?&%Fécﬂé%ﬂéﬁcsolgfertﬂé%t@u% with

be used with different enbodi nents of the distal end,

BE chXamhe Mibh rbgld anael ast ¢ pebalise 155?865998&5 with
to those which will be described in the oW ng

W'th@rr %P?é%n@ft&m&f’é@' c&ﬂ@f’gi megtStAk GfBBer tube 12

|agnos c device accordi ng to t he present i nventi on.

Ev@gﬁ7l‘esp5bgur€§ Bhd0 dudstiales 8g Popsible&aapdit 'IQﬁ@tlng
enbodi nent of the diagnostic device accordingto

%QnEE:@ﬁE”tof NVEUHQY Bk S EP! Eght boof ue(aase&tléiéc_%hs to
the diagnostic device shown in the figures 5-10 has

pesBe opReril |yiindikat hdy ity r ¢her ense AWMSEinPOwith
[00881 By 102 an inner tube of preferably cylindrical

§E§8§eﬁ8g hQb! %d{ﬁ&?af‘a%nﬁﬁﬂln{e%‘%'sc%ﬁd tﬂ_é‘e didflostic

tube 102 is for exanple made fromsem-rigid or
EE@I&Q' fccording to the present invention.

[0086]. Analogously, the control with a handle for the
translation of the inner tube 12 with respect to the
outer tube 28 may be used with different embodiments of
the distal end, for example with rigid or elastic petals
analogous to those which will be described in the
following with reference to additional embodiments of the
diagnostic device according to the present invention.
[0087]. Figures 5-10 illustrate a possible additional
embodiment of the diagnostic device according to the
present invention. For simplicity of presentation, the
diagnostic device shown in the figures 5-10 has been
generally indicated by the reference number 100.

[o088]. By 102 an inner tube of preferably cylindrical
shape and hollow inside has been indicated. The inner

tube 102 is for example made from semi-rigid or flexible
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WO 2016/ 048828 PCTfl T211114/ 000629 22 material, for
exanple plastic material. [0089]. The inner tube 102

wezxdosngs2pet ween a proxi mal end 102a and a di BtEIT2008h00629

102b. According to one possible enbodinment, a part of
the external surface of the inner 5 tube 102 has a
threaded |l ength 104 close to the proximal end 102a.
Accordi ng to one possi bl e enbodi2Zent a part of the
external surface of the inner tube 102 has a circul ar

HaeeYeal06 0 1disttial mardri@2h. [0090]. The
wal | defining the inner tube 102 has in 10 addition

glools®ast omghapenhdre 188 eﬂdﬁl@éﬁ:@é&%%&éw@gm: %e Proximal

l ongi tudinal direction to the tube itself. In

rAMRI02aS B o tyst ArEld IRl Y ARROSEthd 83 Al ¥ssible

apertures 108 are envisaged with their I odnger sides

Rabadlifbnt0 td e%JaPB gblrudiRal etpd s Of Lherlolebst YRR inner
102. 15 Preferably the apertures 108 are forned in a

RLO¥ Ml 1586thopnpbatibe heﬁgﬁht Whe 92:e0mRy R proximal
between a threaded |l ength 104 and the distal end

£6:20 1 008 Hecdr Py 8! o88CHbAB: Bl ot BALbAARENLURE pHIE of
is operatively associated wth a hol ding body 110,

ok 2R Ridtaddhed AU o kiQlbe [0 as H&ircular
knob 110 conprises a first part 112 and a second part

%%o@%sﬁﬁbafcﬁ%ég o eaeh aqihen ERgsdebra manner that
he second part 114 can rotate with respect to the

flobsb1(arr omid wa1®f ddGHER; 6th8 MNneACEARdi NBHA Onde in
one possi bl e enbodi nent, the second part 114 conpri ses
8ddition at least one aperture 108 elongated according to
a Jlongitudinal direction to the tube itself. In the
example shown, two diametrically opposed rectangular
apertures 108 are envisaged with their longer sides
parallel to the longitudinal axis of the inner tube 102.
Preferably the apertures 108 are formed in a pfoximal
section of the inner tube 102 comprised between a
threaded length 104 and the distal end 102b.

[0091]. A proximal section of the inner tube 102 is
operatively associated with a holding body 110, for
example in the form of a knob.

[0092]. The knob 110 comprises a first part 112 and a
second part 114 associated with each other in such a
manner that the second part 114 can rotate with respect

to the first (arrow F’’' of figures 6, 8, 9). According to

one possible embodiment, the second part 114 comprises a
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116 adapted to being housed within a circul ar seat

wdidsoissedhe first part 112. According to one ppSEIT2D@&/000629

enbodi nent, the first part 112 is made in two

sem -hulls adapted to being fixed, one wth respect
to the other, on 5 the inner tube 102. [0093]. By 120
has been indicated a fin formed?®n the interior wall
of the first part 112 and extending towards the

iflsndge afiet bdapebdi 8% hadngl HbusBE Wilthil?Q idircular seat
adapted to being inserted into the correspondi ng

apertofe the 108ref thert nnaw .t ubecdBRingnaidi el RBsible
to slide longitudinally for a length inside it. In

ehboddsenthathet $Rranerparesiif8isr fadaviisnddh semi-hulls
anal ogously, two fins 120 are envi saged each adapted

bdapeiedg tionbel hgdf i &ied ,! tthe MEPLGdstRAPAId Wi dther, on
the case in which the first part 15 112 of the hol di ng

lebdy ihheri supadeoin two sem -hulls, advantageously
each sem -hull conprises a fin 120. [0094]. The second

18093114 cegpricvehzeé beast i cafiedta 122n Webghed in the
extends in a transverse direction with respect to the

Lanettvei falldeyetwemditrAf gt imneaddkethdi®y ardiards
of the hol ding body 110, towards the interior of the

sheonthpddé idsethe Phefigiall Yoodo Mio/ot ¥hb22frdhe 120 is
envi saged arranged in dianetrically opposite areas of

bHepteacesdbpehy idéerAe@OrgitR) e U RYPUIAi®g aperture
enbodi nent, the pivot 122 is inserted into a seat 124

aost hersegpad dmepar ttddd | NoSUCRe IRINRET A%d Oto slide
protrude inside the

longitudinally for a length inside it. In the case that
two apertures 108 are envisaged, analogously, two fins
120 are envisaged each adapted to being inserted into the
respective aperture. In the case in which the first part
112 of the holding body 110 is made in two semi-hulls,
advantageously each semi-hull comprises a fin 120.

[0094]. The secomnd part 114 comprises at least one
pivot 122 which extends in a transverse direction with
respect to the longitudinal development of the inner tube
102 and of the holding body 110, towards the interior of
the second part itself. Preferably, two pivots 122 are
envisaged arranged in diametrically opposite areas of the
second part 114. According to one possible embodiment,

the pivot 122 is imnserted into a seat 124 on the second

part 114 in such a manner as to protrude inside the
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itself. The end of the pivot 122 which extends inside

wo beseessesnd part 114 is adapted to engage W tPCT/IR2004/000629

t hreaded |l ength 104 of the inner tube 102. [00951. By
126 has been indicated an outer tube adapted 5 to
positioning itself over the inner tube 102 at the
| evel of a distal part of the iRféer tube itself. Al so
with reference to the outer tube 126 it is possible to

is@eahdl yparer oxt 88l £ endriadigat edeby chébapapdra Bt dhich
end i ndicated by 126b. According to one possible 10

ertedigeeinsidee o esebbhla b2etl sLfori &xagnpeednd® dngage
sem-rigid or flexible material, for exanple plastic

RELEr iak. the896da Aetotti N4t @FORBePRHHERI Bube 102.
enbodi nent, the outer tube 126 can have one or nore

doloeshi.on eened half been MBidii=te&in fRltaX AL adapted
di stributed along the length of the outer tube itself

it opseltichpntidaeitheolergtthof inparetfa@hd on 0df 4P€ the
i nstrunent inside the anus. According to one possible

aekedi et a WhesvEr keast 1% afrgei AnhBe w©hsbeiekelENgRIso
transversally arranged with respect to the 20 outer

Wwike anteHenicel btbedhal At dt sthib8gthe lit figupessbble to
and 7 as an exanpl e sone nmarkers have been shown even

identhey @%ﬁbﬁmaloen@ediﬁdum,bguma A3 a distal

arrangenent different fromwhat has been illustrated.
8097 EindAC@edi NOb{y0 ARGLROS HIUVR-EMHRPdI FENt onkhe pcEible

proxi mal end 126a of the outer tube 126 has a flange
t3Podiment, the outer tube 126 is for example made of
semi-rigid or flexible material, £for example plastic
material.

[0096] . According to one possible embodiment, the outer
tube 126 can have one or more detection elements or
markers 128, for example distributed along the length of
the outer tube itself in order to quantify the length of
penetration of the instrument inside the anus. According
to one possible embodiment, the markers 128 are in the
shape of rings transversally arranged with respect to the
outer tube and distributed along its length. In figures 6
and 7 as an example some markers have been shown even if
they could be provided in shape, number and arrangement
different from what has been illustrated.

[0097]. According to one possible embodiment, the

proximal end 126a of the outer tube 126 has a flange 130
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bei ng housed within a circular seat 132 forned wthin

wo bshedse8 ng body 110, in particular wthin thecT/fi2064000629

part 112. [0098]. According to one possible

enbodi nent, the outer 5 tube 126 has apertures 134
di stributed al ong one circunference arranged in
proximty to the distal end 1286 of the outer tube
itself. Each aperture 134 has one notch 136 which

egbprdd tor belagpridedmvd tiriex ia®i Rider Hedthel32 formed
aperture 134 towards a distal edge of the sane. 10

(0294 die dbstiahgenesapf e | thepadrtieulld- aRdchii® the

outer tube 126 are operatively associated with petals

¥38stwpheb prgferably extend in a |ongitudina
direction with respect to the device 100. [00100].

A00089i.ng 1R PRE Y| e MR entdtRimbntPe S cuter

138 are arranged in such a manner that their first

eBel S 13%S0Chad edapeiRuirBe dizsfsal @ngepinhbesi NBebng one
tube and the outer tube whilst a second end protruges

WitbumFespaet to-E8egad oremrepibenadendio [ @RLOLES sdHE end
petals 138 are adapted to assuming at least 20 two

exkhetE GoRf it | ONSe COESEFPONHLBE hPetGb@S884 has one
configuration and a conpletely open configuration.

hBeEA2] 36AGHAN ki dh QN OF PO SEX M1 £ MBPEhMBNbrAiRAlialedge
138 conprises an arm 140 whi ch broadens into a curved

oir taeeapdZrutber sumédlriasaani sodiPasge 14 whchare.
refolds 1tself by alnost 90 with respect to the

[0099]. The distal ends of the innmer tube 102 and the
outer tube 126 are operatively associated with petals 138
which preferably extend in a longitudinal direction with
respect to the device 100.

[00100] . According to one possible embodiment, the
petals 138 are arranged in such a manner that their first
end is associated with the distal end of the inner tube
and the outer tube whilst a second end protrudes with
respect to the aforementioned end.

[00101]. The petals 138 are adapted to assuming at least
two extreme configurations corresponding to a closed
configuration and a completely open configuration.
[00102] . According to one péssible embodiment, a petal
138 comprises an arm 140 which broadens into a curved

surface 142. The arm 140 has an end part 144 which

refolds itself by almost 90° with respect to the
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devel opnent of the armand wherein an aperture 146 is

w0 eoosmeks28iccor di ng to one possi bl e enbodi nent , PETIE2004/000629

curved surface 142 has an asymretric conformation
with respect to the arm 140, wth a side extension
148 in a transverse 5 direction with respect to the

| ongi t udi nal devel opnent of th26device 100. [00103].
The end part 144 of the arm 140 is adapted to being

BQUéfg%MéﬁBi Rl henLi heMl /ndr AR eif6 & tharkirer 146 is
tube 102. Furthernore, the arm 140 is adapted to being

£0rihBger hedok-At Ag0Rs Shet BoaPRSTAI SfbdSmSht | henaUtakved
tube 126, with ?he notch 136 which inserts inside the

BRELYEE 145460 dCa 8 Mt P of AVHrmAGCH drfeht @espect

one possi bl e enbodinent, the petals 138 have,

phetgeabiy kot heieni HtSLHEN exBB8h8ELHOA 4819 neherRBhEverse
or radi opaque markers 150. For exanple all the petals

&%ﬁeceioﬁnwtﬁ%@s;gécé hesn cran1hayecafenal ARKRlopment of
mar kers 150 distributed along the |l ength of the petal

LtsehbviBe0i8gr to nmeasure the nature of the pathol ogy
encountered. For exanple the markers 150 have been

$0619320 i Ananenaf phhe Reial srexen ishnd hedo NBY Q?napted to

provided on every petals or only in sone .of the

%/Qiﬁgvﬁbuéédaﬁ}itﬁ%ﬂ@hé Hhe Ak Frd0e PESNcBNeNE adner
I nes transversal to the devel oprient of the petals

e dipplr | bplaoh a1, tthee! @Rg MHAS the RehAled 188! being
even if they may be 25 provided in nunber, Shape and
ahkapgeRerhedi bher st theOMpertures 134 of the outer tube
126, with the notch 136 which inserts inside the aperture
146 of the arm 140.

[00104]. According to one possible embodiment, the
petals 138 have, preferably at their interior, detection
elements or radiopaque markers 150. For example all the
petals 138, or only some of them, can have one or more
markers 150 distributed along the length of the petal
itself in order to measure the nature of the pathology
encountered. For example the markers 150 have been shown
in one of the petals even if they may be provided on
every petals or only imn some of them. Moreover as an
example the markers have been shown as lines transversal
to the development of the petals and distributed along

the length of the petal itself even if they may be

provided in number, shape and arrangement different from
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shown as an exanple. [00105]. According to one

w@oe®siokses enbodi nent, a nenbrane 152 pref er abbgT/IME20@/000629

of an elastic or foldable material is placed over the
di stal end 126b of the outer 5 tube 126 and externally
to the petals 138. According to one possible

enbodi nent, the nenbrane is nade7from transparent
material. [00106]. In the assenbled and cl osed

WAL BAE abeOR Showrt N&s d&ﬂ@ﬁﬂ?ﬂe.the petals 138

overl ap each other, in 10 particular the extension

16810672 patabrgossti oy iRl f gxkeipRL! Y dbddi®hent, a
curved surface 142 of the immrediately adjacent petal.

helOdhe AseOrghid¥t4,10nempaaside eafMAdisM &R foldable
I ntroductory éelenent 154 can be inserted into the

haPerial5ikupeadld uoblk! dMeOtdistiag shd ohidy bfobhkheuter
di stal part of the device. The distal end of the

tabeoduet ey ebama11kp4cbashe GRIH0 ©f 0OARBLE@ING to
or is in any case adapted to limting patient

ghecopbesip1 £ 004A8bai AP, r efBECNRBmbOahBe d8f i AblEON from
of the device 20 according to the present invention,

£ PenkpAsEnt URec&nrh1 L he outer tube define the
el ongated structure which devel ops between a proxi nmal

¢061887. 2 ghstde eQdsedBeedl et hcabsthe &buplAttion of

structure can vary. As a function of the material
Phih deliicle theo i npee tibespad 1bike S LIapSehdhe diier, in

made, the elongated structure can be sem-rigid
particular the extension 148 of a petal positions itself
externally to the curved surface 142 of the immediately
adjacent petal.

[00107]. According to one possible embodiment an
introductory element 154 can be inserted into the inner
tube 102 until protruding slightly from the distal part
of the device. The distal end of the introductory element
154 has a conical conformation or is in any case adapted
to limiting patient discomfort.

[00108]. With reference to the definition of the device
according to the present invention, the inner tube and
the outer tube define the elongated structure which
develops between a proximal end and a distal end. The
length of the elongated structure can vary. As a function

of the material with which the imner tube and the outer

tube are made, the elongated structure can be sgemi-rigid
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petals 138 define the neans for locally dilating the

wovdobo48388 t he t ubul ar anatoni cal structure asBODIRRIED00629

with the distal end of the elongated structure. The

control neans conprise the inner tube and 5 the outer
tube which nay slide one in respect to the other and
one within the other and the ngafs which cause this

transl ation. [001091. The nethod of use of the

b adidzamt eQf TiHie pARAVe 18eS Gdhatk diRENASEKS @%‘f‘ 0®cally
W Il be described’in 10 the follow ng. In general

H‘i&%an@t d15e aRah 090GF tithd hahnofi st eaRs €40 PUS1 Y structure
descri béd enbodinent. I n other words, the relative

bik@0ehatean ofidihe tREer gidbgiand.Qf the ouher WHRRgated

gradual |y change the configuration of the distal en

%ftrh%u%v' ‘i‘ﬁef r&mta»oql AeadsC eod) @él@x@eln@nﬁ%%% and
to a conpletely open configuration (figure 9

‘ﬁ'h%e KBt SE- t[lggl]vg‘llcﬂ nmé‘!]‘esqii@@ dgacripedespect to the
enbodi nent, the relative “translation betweenthe

RBelk bie cﬁ‘féd Wit iU UihR San@PEALNRA-RY WRKICRI cause
the second part 114 of the holding 20 body 110 rotate

Wi espegLitgnthe first part 112 whilst the
operator firmy holds the first part 112. During the

T@03bo§N Ofrpehenseroqd Jparfsd 14> £ t RgiePi éﬁbéd:‘:x%éniéh'&f‘ the
are engaged within the threaded | ength 104 of

LBRCE dihe RIS idghdstans| @k 0fe W mlrle%@céegerlﬁgd in
outer tube in 25 advancenent or wthdrawal (arrows F

aad Fo19bwhihgur 8% Qeneral terms, it is analogous to that
of the previously described embodiment. In other words,
the relative translation of the inner tube and of the
outer tube gradually change the configuration of the
distal end of the device from a closed configuration
(figure 8) to a completely opemn configuration (figure 9)
and vice versa.

[00110]. In the above described embodiment, the relative
translation between the inner tube and the outer tube is
obtained by making the second part 114 of the holding
body 110 rotate with respect to the first part 112 whilst
the operator firmly holds the first part 112. During the
rotation of the second part 114, the pivots 122 which are
engaged within the threaded length 104 of the inner tube

cause its translation with respect to the outer tube in

advancement or withdrawal (arrows F and F’ of figures 6,
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of the direction of rotation of the first part 114

w@ a0050%8888 | of figures 6, 8, 9) . The rotati oPCDIT200400629

i nner tube 102 is inpeded by the coupling between the
fins 120 of the holding body 110 and the 5 apertures

108 of the inner tube 102. The greater |ongitudina

ext ensi on of the aperture 108 wéPh respect to that of
the, fins 120 instead allows the translation of the
igney) tabeal@dntibnr 8spest i tda v dbngrbedyidalof the
and the outer tube 126. 10 [001111. The relative

te R a%aga beiyegarirbe omt er deberigkdeAng,thg, i nEr The
tube 102 causes the rotation of the petals 138 around
FJrdltdlonmdoRslel tHhed BMbéhe opotiehaspetidd tH&oupling
words, making the inner tube advance in order to open
Hag weRhal the t FEnENG AT bf 14 &f HN@iPet absayS 1138 484 the
drawn forward by the interaction with the circular
aE@Qwrle% afost h@fi NRGle t UkendP2 whbd t he2congeguerRGRater
that the petal rotates around the respective notch 136

(1 ¥gQWuld i nal0fexttictldi 8nd)of [ B 12be AMALAONS| WithNeespect
wi t hdrawal of the inner tube 207102 with respect to

e oldtelort whe F28-dfavsihhecandaigsertd ee Mehiadthen of

.petals 138 and causes its rotation around the

keRheGidate AL e 13bck aleWebt1kh ofnd i BY18in8) body 110
1001131. Detection elenents 156 may be envi saged on

the 2= buksl pabe 14@. and on the second part 114 in
order to

[00111]. The relative translation between the outer tube
126 and the inner tube 102 causes the rotation of the
petals 138 around a fulcrum constituted by the notches
136. In other words, making the inner tube advance in
order to open the petals, the end part 144 of the petals
138 is drawn forward by the interaction with the circular
groove 106 of the inner tube 102 with the consequence
that the petal rotates around the respective notch 136
(arrow F'’' of figure 9).

[00112]. Analogously, the withdrawal of the inner tube
102 with respect to the outer tube 126 draws the end
sections 144 of the petals 138 and causes its rotation
around the respective notches 136 (arrow F’'’’’ of figure
8).

[00113]. Detection elements 156 may be envisaged on the

first part 112 and on the second part 114 in order to
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| east one configuration of the device 100. [00114].

wa bmsoesses of application and the introducti on P@ENIr2004/000629

vi ewi ng net hodol ogy i s anal ogous to that descri bed

for the first enbodinment illustrated (figures 1-4A).
In 5 the case in which use of the introductory el enent
154 is envisaged, the latter i80extracted fromthe

di agnostic device 100 follow ng positioning in order

(R AldeOW ! N8asRa88RIEAE 1 §HB2FEEAOT tHECHEYce 100.
[00115]. The advantages set forth above are also valid

1fvd1arait.he agdi hig0al,rabgye fescidbed Rrbede m?'LrHtroductlon

Furthernore, the presence of rigid petals adapted to

R8I OviBfend Omkephakg1b orlq,eraﬁglég}aﬁgc*t@néh%d%ééﬁbed
&

wal | s of the colon/rectum nakes the operability of th

ey o@hén%psed%mooa&m&ﬁe @Lllq%fslt%ké@f (&bguf@ée&' @lzxs In

15 used for the arns 22 16] . I's clear that

\@fel add Qnsi AR Qh adel téP”@hé omtf@auéeéeyl Redn@Rd 154 is
shown above may be envisaged. [00117]. The apertures

WORriefaddie ivmer 15uber102 Oéxéﬁgctéperﬁwnﬁstﬂéﬁ cﬁfagtrn'fstlc
petal s 138 may al so not be passing 20 through th

kil tﬂ@k58§§oﬁin§h o@@‘:@ﬁhﬁhgaﬁrba§ra%§n to allow the
illustrated. [00118]~ The coupling between the

Jaaaded JrerakhndQds gRdvibpisgeond part 114 can be

made By means other than the pivots 122 illustrated.

2{%&&@&19] Thi & RetileB3&as feseh i edvandatdelfiso valid

coupl i ng
for the additional above described embodiment.

Furthermore, the presence of rigid petals adapted to
being made to rotate in order to stretch and widen the
walls of the colon/rectum makes the operability of the
device independent of the elasticity of the materials
used for the arms 22.

[00116]. It is clear that variatioms and/or additions to
that described and shown above may be envisaged.

[00117]. The apertures 108 of the inner tube 102 or the
apertures 146 of the petals 138 may also not be passing
through the entire thickness of the material as has been
illustrated.

[00118]. The coupling between the threaded length 104
and the second part 114 can be made by means other than
the pivots 122 illustrated.

[00119]. The petals 138 as described and their coupling
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of the inner tube and the outer tube can also be

wemoseassesl Wi th ot her control neans for the reCEIT20@/000629

transl ati on between the inner tube and the outer
tube. For exanpl e nmeans anal ogous to the first
enbodinment 5 illustrated (figures 1-4) or neans
anal ogous to the enbodi ment wdich will be
subsequent|y descri bed nmay be envisaged. [001201.

ARal Q@O Uus dhal Nendears tali Ghreenttude t Bad nalatbi¥er tube
transl ati on between the i nner tube and the outer 10

té_a e S B daoshhhed aheune P3Pl aRAN thor the

ferent nmeans in Oorder to enlarge the distal end of

gg‘iatggé' E@anEQQtféﬁnBé@w@éﬁrBtl?é‘ alRgodsthBet BAgE the outer
escribed in the first enbodi nent (figures 1-4)

pebal s 9%&9% el ReahBOSEa WG Wd | the @escti Q%oaament

t he fo ' ow ng 15 reference to an additi onal

of g iC e a
epgtmelee gy el e e o

é%bhgmaﬂk %rfm@i g0t 1 Obet NelicagiRestic HBeVS8bed may be

according to the present invention is illustrated.
951§5§QE|C|ty 20 of presentation, the diagnostic
evice lllustrated in the figures 11-17 has been

990920} LY bRdheabadiy {hee I dlarance 230n [ A0dR2o1 BY the

as been 1n |cat an 1 nner tube of preferably

?&gbeg(réc @!raﬁg ?QEléﬂdbé&k@éﬁ‘ athy NfldPWeuthBeandd then@uter

e 202 is for exanple made fromsem -rigid or
tube such as described above can be associated with

different means in order to enlarge the distal end of the
device. For example arms analogous to those described in
the first embodiment (figures 1-4) oxr petals analogous to
those which will be described in the following with
reference to an additional embodiment of the diagnostic
device may be envisaged.

[00121]. With reference to figures 11-17, a possible
additional embodiment of the diagnostic device according
to the present invention is illustrated. For simplicity
of presentation, the diagnostic device illustrated in the
figures 11-17 has been generally indicated by the
reference 200.

[00122]. By 202 has been indicated an inner tube of
preferably cylindrical shape and internally hollow. The

inner tube 202 is for example made from semi-rigid or
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material, for exanple in plastic material. [00123].

wabmsiosses tube 202 extends between a proxi mal PCEIK2004/000629

202a and a distal end 202b. According to one possible
enbodi nent, a part of the external surface of the
inner 5 tube 102 has a proxi mal grooved | ength 204 or
a threaded length in proximty2to the proxi mal end
202a. According to one possible enbodi nent a part of

te*ﬂ@x%&sr Ratesysf actor Uxdi d AREH e 20%ahasi £ .

di stal grooved Iength 206 or a threaded Iength in

Ro9XRATLY et Re St Mh 202k e Al s HehiHen A Proxn.mal

proximal part of the inner tube 202 is operative

apdoepahedn¥ hhadsbel ding Hesly. @@cof@ingeﬁén@hé bBssible
the shape of a pistol. [00125]. The pistol

CRABBALREAL2 %U%Qrtt St Iied UELr el fs%&f@?&%fmiie El?é MBfner

fromtwo sem whi ch house 15 a trigger

Eﬁbé habt ebdl & &Jx‘é@éﬁﬁl‘ REOct/RE JERRAH S04 U&Euéetﬁz}@aded

and kept in the resting position, corresponding to

&ngﬁgehoaﬁd ﬂmltmgp ofo t P dﬁybﬁfmgﬁo,endoyz 8P4 1 Nfccording

s 214, tor exanple a helical spring. The trigger

2424 8 bkg¢p1a éﬂ@&@ﬁgeﬁie@ﬁéiﬁ: agdaptRd £QtéPnal surface

coup wth the grooved | ength 204 of the inner tube

892th[30%%@k £bkh 2428 1has begnr+bAdi LA S@M SNEEE 206 or

t ube adapted to positioning itself over the inner

QUEﬁréQaeat leh Iﬁ){eg,r&zlﬁtg)e%alu@rdlsoéai hed e, .

tube itself. so 25 With reference to the outer tube
4881bh1.S ROSSLBkEMAP part of the inner tube 202 is

operatively associated with a holding body 208, for
example in the shape of a pistol.

[00125]. The pistol 208 comprises a support structure
210, for example formed from two semi-hulls, which house
a trigger 212. This latter is riveted into the support
structure 210 and kept in the resting position,
corresponding to the closed position of the device 200,
by spring means 214, for example a helical spring. The
trigger 212 comprises a toothed area 216 adapted to
coupling with the grooved length 204 ;Df the inner tube
202.

[00126]. With 218 has been indicated an outer tube
adapted to positioning itself over the inner tube 202 at
the level of a distal part of the inner tube itself. Also

with reference to the outer tube 218 it is possible to
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proxi mal end indicated by 218a and one distal end

wo pidsoesses] by 218b. According to one possi bl e PCT/IT2004/000629

enbodi nent, the outer tube 218 is made fromsem -rigid

or flexible material, for exanple in plastic

material. 5 [00127]. According to one possible

enbodi ment, the outer tube 2183may have one or nore
detection el ements or markers 220, for exanple

4Shti Byt edhal e kg1l eaghh QlaiddfeOuber bubs iLaal f

?n pr%g? to qu ntﬁ%y t he engthjbf penetration of theOne
ngtal? R O}&t)éif&%t@ausoy | ghe Aa:s&f&ﬁug{lotés e possible
exanpl e have been shown markers havi ng The shape of

] SV t { taudi IS :
Fhgsaheaen eng bt or i o1 el dotgl cbdsnty i o

Edexs 60Ul flacdespf 0V Sle ol ey p130R0E AR erial.
arrangenent di fferent from what ﬁ%s been 11l ustrated.
28] i Nt 9551 D] SuiEgdinent h
%rég%q?r%f | AqeEERLAL TG | O o ReRRS| ik hgé&g‘@ﬂ%%ége@’“ter
agdppt 0 LN used wthi LEGHl a
gééefornedﬁgvétﬂ$ﬁét%ﬁnﬁo?giﬁg&%odgegggFigﬁ'pggéﬁgﬁfgr oF
xﬁ%&i&é?st B8o, SY¥BROLLLAG1 St BYSEYEBuRdE: aZ8nfO0t ] ength of

cording to one possible enbodi nent, the outer tube

Fﬂé Bﬂﬁg?p%{ﬁ)gr &Es%ig Ghi gurne-16) qufaﬁﬁ:i;e;%a'm{éafletrtl]geth of

ongitudinal, distributed along the perineter o
gﬁﬁégkaéﬂpn 248 bth«%‘c&%ﬂ’:@ G {0 RN ROSSY. € £DeRh "B ures
e distal part of t

e outer tube 218 involved wth

%Q?ﬁﬁ?ﬁ%gﬁﬁigrﬁévgzﬁeéﬁ ot UREALES: GRRHER} SH@PShape of

rings transversal to the longitudinal development of the

tube and distributed along its length even if they could
be provided in number, shape and arrangement different
from what has been illustrated.

[00128]. According to one possible embodiment, the
proximal end 218a of the outer tube 218 has a flange 222
adapted to being housed within a circular seat 224 formed
within the holding body 208, ‘in’ particular within the
supporting structure 210.

[00129]. According to one possible embodiment, the outer
tube 218 has apertures 226 (figure 16), for example
longitudinal, distributed along the perimeter of the
distal end 218b. According to one possible embodiment,
the distal part of the outer tube 218 inwvolved with the

apertures 226 is of truncated conical shape, with the
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| ocated at the distal end 218b of the outer tube 218.

w@emendiseg) t o one possi bl e enbodi ment, seats B2BIT2004/000629

(figure 16) fornmed at the level of the edges opposite
the apertures 226 are envisaged. 5 [00130]. The distal
ends of the inner tube 202 and the outer tube 218 are
operatively associated with the4detals 230 which
extend preferably in a longitudinal direction wth

nasgeet dinfdteedevbesrd®Oat X3 1y sAETOrGNI21 8HOE  the

posSi bl e enbodi nent, the 10 petals 230 are arranged

blte¥Che@daniel, thatotdsld Ebr dne egégs%_bq%soanﬁba.d;mem,
with the distal ends of thHe inner tube and the outer

GuRe sWHIJeSt (£ $8E0NHs PNEopPhol " U@ il (HevEESBECILtHO edges
the af orenentioned ends. [00132]. The petals 230 are

8pBELeHe! nasapal-parét 18aSre iR reme

configurations corresponding to a cl 0sed

90hsayLat irpR (diiaune hdls d 4 alnQPeN toPR! WY alh@Nthe
figure 14). [00133]. According to one possible

gmee@i RERE 238P8LR! opdB3Qr SO | $650 L BEH @i’»@hwehéhgetals

roadens into a curved 20 surface 234. According t

2138 H&ﬂ%ﬂ”éx@éﬁ@d%%f‘éraﬂﬁ_ £HN %ed Y { AkL LI Etﬁlgection

petals extend transversally in such & nmanner as

petnoyethap:epsheRt Netvi&eiypcal Iy when the device
finds itself in the open position. [00134]. The arm

FRabe) ragegienyl 00 OB S e, e
petals 230 are arranged in such a manner that their first
end is associated with the distal ends of the inner tube
and the outer tube whilst a second end protrudes with
respect to the aforementioned ends.

[00132]. The petals 230 are adapted to assuming at least
two extreme configurations corresponding to a closed
configuration (figure 13) and to an open configuration
(figure 14).

[00133]. According to one possible embodiment, a petal
230 comprises an arm 232 which broadens into a curved
surface 234. According to one possible embodiment, the
curved surfaces of the petals extend transversally in
such a manner as to not overlap each other reciprocally
when the device finds itself in the open position.

[00134]. The arm 232 has an end position 236 which

comprises a toothed area 238 (figure 15). According to
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possi bl e enbodi nent, at the | evel of the end part 236

wobooshesspet al 230 a pivot 240 is envi saged whiBET/1T2004/000629

extends transversally towards the arm 232 from both
sides of the petal itself. 5 [001351. The end part
236 of the arm 232 is adapted to being housed within
an aperture 226 of the outer tule 218, preferably in
such a manner that the pivot 240 is housed within the

e g ®IeeadodiBent N 2€0Lkd OleddIE of L RRA-t 236
238 i's adapted to coupling with the distal 10 grooved

benatte 204 0f 35@ 4npetotubeo2d3. diRk3Bld Afttdidi@tends

to one possi bl e enbodi nent, the petals™230 have

reeRishvbsna 19! eeRatasotneadi-aPagye xRl ith Ades of the
preferably in their interior. For exanple all the

petahs i23@1f0r only some of them can have one or 15
nore markers 244 distributed along the I ength of the

Relalssit.selihe Rl Rt RITEaSHI €nd herRabube 1af ddBfted to
pat hol ogy encountered. For exanple the markers 24

Baveg DeS-&howdchin 0BhY ANs-1Qfrd hgopelad stpndolibey tube
have "been shown as |ines transversal to the

degel QprEnt- 014t e, 20,00t 8! sadndrdiddd b&ﬁfdpﬂb@@gﬁm is

l ength of the petal itself. obviously markers

BLLRRGEdr it hid] | erPiadiSiR Yy 983SO0WR Qg BT the
mar kers made i n shape,” nunber or arrangenent

g%ﬁ%ﬁ%ﬁntaféaorﬁié’g“%s hagapess §80W_8u?9Eh§ RetnPrM dgdstal
[00137]. According to one possible enbodi nent, a
grooved length 204 of the inner tube 202.

[00136]. According to one possible embodiment, the
petals 230 have identifying elements or radiopaque
markers 244 preferably in their interior. For example all
the petals 230, or only some of them, can have one or
more markers 244 distributed along the length of the
petal itself in order to measure the nature of the
pathology encountered. For example the markers 244 have
been shown in only one of the petals and they hawve been
shown as lines transversal to the development of the
petals and distributed along the length of the petal
itself. Obviously markers arranged on all the petals or
only on some of them or markers made in shape, number oxr
arrangement different from what has been shown could be

provided.

[00137]. According to one possible embodiment, a
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preferably made fromelastic or refol dable materi al

w0 soophassesi over the distal end 218b of the outBCT/IT2006000629

218 and externally to the petals 230, thus finishing

the %®€Cup,, shape of the distal and in the open 5
configuration. According to one possible enbodi nent,

the nenbrane is made of transp¥rent material.

[001381. According to one possible enmbodi ment an
mhbedHet o §)RIRMabIRPImSNOWRrofaB1B8t i ASekht ek tHl@able
the inner tube 202 until protruding slightly fromthe
taskdh 210 jRALN eb4l RS edetnee diHiR1diesiab188d oFf dHe outer
Introductory” el ement has a conical conformation or is
however gadapt edtel-Aal i{fl tbnenPabptents BEEONdd - finishing
[00139]. Wth reference to the definition of the

Q@M ConFOCOT L NG t Ok he tRkes sV erdddn, i he ter open
tube and™ 15 the outer tube define the el ongated

%bh‘f@%;ﬂﬁ:ﬁt%h?ﬁx@%@h@ﬁé Rel WeRN FbdY iR MR itk 2 the

istall end. The Ilength of the elongated structure can

YRhbrafe 2sfMRLI 8P tRindherdmt efdtRlSan.t h which the
I'nner tube and the outer " tube are made, the el ongated

g‘bﬁ)ligb?'_r.e GRRoPAIAEM -td Ui dnd0 OfoddBNID! CemdbEiRehE S an
30 detine the neans f=locally " dilating the walls of

the bubukat-yanatagheal nstr YREWAE cas 9T AlRd-tid N hb8 the
distal end of the elongated structure. The contro

TRARS GFR io98S Jrita 1 PRIt AR AN 1 ghiReyOUtem HIRe distal

which con slide one with respect to the 25 other and
paeWdNi prihgeotiber amd tdesd@ansndhbeh th@USthtroductory

element has a conical conformation or is however adapted
to limiting patient discomfort.

[00139]. With reference to the definition of the device
according to the present invention, the inner tube and
the outer tube define the elongated structure which
develops between a proximal end and a distal end. The
length of the elongated structure can vary. As a function
of the materials with which the inner tube and the outer
tube are made, the elongated structure can be semi-rigid
or flexible. The petals 230 define the means for locally
dilating the walls of the tubular anatomical structure
associated with the distal end of the elongated
structure. The control means comprises the inner tube and
the outer tube which con slide one with respect to the

other and one within the other and the means which cause
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translation. [00140]. The node of use of the

wendodissesit of the above described di agnosti cPCEVI20@4/000629

is described in the following. In general ternms it is
anal ogous to that of 5 the previously described

enbodi nent. In other words, the relative translation

of the inner tube and the outer37ube gradually alter

the configuration of the distal end of the device

foam arehegedieanfiguration (figure 13) to a
conpl etely open configuration (figure 14), and vice

Tdovao3a. [19Rl4ddde |6F e aboVvend esmiddad/Madi fRdt above

the relative translation between the inner tube and

e ceulRy t UBtabRosODEal RRARY Mk Ng dhdidedger 1312 the
whi ch couples wwth the grooved |ength 204 of the

i1 lowtihle 2ﬂ?- ?@ﬁéf&l PerAs1itf Wt 40 &holideto that of
dlrectlon “of ation of the trigger the ~advancenent

Q‘Ilewﬁﬂéifl@%@ly( UMW e dmbod@fnehite TN %thetxu ReorMd h the
respect to thé outer tube and respectively the

9RA BirA G0 rah@I Hie off olthenBel ahsr 280bé Sat Bhdeuter tube
[00142]. The relative transl ation between the outer

tg*a!‘*é@uaa@.gar@lﬂeﬁe tREedn#RgueaLses e i aaigeapf dit® of
petals 2 around the pivot 240, caused by the

¢obldeig et mesn Lhelodieat @bngﬁgeysélbﬁn%hlg@é 389 to a
t he t oot hed ar ea 238 of the als 230. In other

W el yTRKLBS ta@mw faw&@ pEVARES 11w d8Ind O vice
open the pet s, the en sectlon 236 25 of the petal s

3Qazand in partlcular the toothed area 238

[00141]. In the above described embodiment, the relative
translation between the inner tube and the outer tube is
obtained by making the trigger 212 which couples with the
grooved length 204 of the inner tube 202 rotate. As a
function of the direction of rotation of the trigger the
advancement or withdrawal (arrow F or F’) of the inner
tube with respect to the outer tube and respectively the
opening or closure of the petals 230 is obtained.

[00142] . The relative translation between the outexr tube
and the inner tube causes the rotation of the petals 230
around the pivot 240, caused by the coupling between the
distal grooved length 206 and the toothed area 238 of the
petals 230. In other words, by making the inner tube
advance in order to open the petals, the end section 236

of the petals 230, and in particular the toothed area 238
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rotate by the interaction with the additional grooved

wo enngoss2)6 of the inner tube 202 with the coPCEIN2eMNBI629

that the petal rotates around the respective pivot
240 (F'''). 5 [00143]. Anal ogously, by releasing the
trigger 212, the latter is recalled by the spring
nmeans 214 causing the wthdraw of the inner tube
202 with respect to the outer tube 218. Such relative

b capslsal it £AURes g e hd ofdld iktQbont RE P AUNE L {188 onal
238 of the petals 230 10 causing its rotation around

bRreokeaPesth¥enPi 0¥ 20 (he - 1hnek00LdAL. THe nPds, Ofthe

application and the introduction and view ng

rehBedakagy ithagnaheg aﬁoxkﬁ%ke@e%Qadﬁﬁjtﬂé”régﬁéctlve
first "and second enbodi nent previously 15 illustrated

prdodesghi ppd, .y n the case in which the use of the
Introductory elenent is envisaged, this latter is

§¥0as] ed hhaﬁbgeﬁsﬂyagwstacbqeaemet%QO thQlfga¥ BY2, the
positioning in order 'ow t he passage of the means

QBttéke\Msngrec?QlJ[é}Pllﬂ?] théhes;ﬁ‘i U088 S814f QGhBing the
above also find wvalidity in the addi ti1 onal above

Heenarhed1 eodL BN inddy  dHEl i3 FRENPIRSEGR Ofo the

rigid petals adapted to being nade to rotate in order

Eﬁté&r el @b N4 g dgﬂghheré‘ﬂnjzﬁvé)f trhig16eken/ r@&ié&% nEhe

make the operation of the device 25 I ndependent of
ebaatioh! Yol i FBbehkadl Satsed S5¥ of the petals 230

causing its rotation around the respective pivot 240
(Frrer).

[00144]. The mode of application and the introduction
and viewing methodology is analogous to that described
for the first and‘ second embodiment  previously
illustrated and described. In the case in which the use
of the introductory element is envisaged, this latter is
extracted from the diagnostic device 200 following
positioning in order to allow the passage of the means of
viewing.

[00145]. The advantages set forth above also £ind
validity in the additional above described embodiment. In
addition, the presence of rigid petals adapted to being
made to rotate in order to stretch and widen the walls of
the colon/rectum make the operation of the device

independent of the elasticity of the materials used for
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[001461. It is evident that variants and/or additions

wao 2005048828 descri bed and il lustrated above can BET/IT2004/000629

envi saged. [001471. The petals 230 can be for exanple
anal ogous to 5 the petals 138 of the second enbodi nent
(figures 5-11) . In particular, a curved surface 234
extends fromthe arm 232 havi P an asymetrica
conformation with respect to the armitself, with a
shdesgxbkension 242 in a transverse direction with
respect to the | ongitudinal devel opnent of 10 the

gutge; 2007 ¢! Rot RGiaSAEMPLES x’mﬂl&ﬁ@@%&m B to
e device 200, the petals 230 overlap one anot her,

tRat PALLEL LA £H§ £XI GRS A2 Rfe QRGN bREEAVikEged.

arranged externally to the curved surface 234 of "the

rteb@lﬁ% | m@ﬂea%) %12301236ean A% FEHONSAINARC ndIbddhe to

asse ed 15 a open configuration of the device, the

Rebalarahliensal ves dRLi nechbha ‘g haned (£ (_I_:Lgures 5-11) .
confOormation of the distal end. [001481. Thé petals

§.§2 g téegi%beg tchh%ean%dﬂfatceelzru CoHRINGRY P ttﬂée arm

the i nner tube and the 20 outer tube

Fa@:!a%qn SOVLSoERE: M Ldn OLBRECERALIOL WBBRAS Ifeegeeee to

tive franslation between the |1 nner tube and

Qﬂéeérﬁxu@‘ésefﬁr fXAPLesi A8 ARl QY L th e FddSlerse
or to the second embodi nent illustrated may be

e e oo i 58 FePRerYerer SRe Lingl MM et Kbment: of
etween the inner

tHBeqapdcLh8oBUt 8h the assembled and closed configuration
of the device 200, the petals 230 overlap one another, in
particular the extension 242 of each petal is arranged
externally to the curved surface 234 of the petal
immediately adjacent. As a consequence, in the assembled
and open configuration of the device, the petals
themselves define the “cup-shaped” conformation of the
distal end.

[00148]. The petals 230 as described thus and in their
coupling with the distal end of the inner tube and the
outer tube can also be envisaged with other control means
for the relative translation between the inneJ; tube and
the outer tube. For example, means analogous to the first
or to the second embodiment illustrated may be envisaged.

[00149]. Analogously, the means which control the

relative translation between the inner tube and the outer
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descri bed above can be associated with different

wore@ne4d8e8 enl arging the distal end of the derdTE200:40100629

exanpl e, arnms anal ogous to those described in the
first enbodi ment (figures 1-4A) or petals anal ogous 5
to those described in the second enbodi nent nmay be
envi saged. [00150]. Wth referéhce to the figures
18-21, there is illustrated a possible further

egbedi genttwist hediStrld &Pevel ddit Headnesbbeatleyi GRith

according to the present 10 invention. For sinplicity

afirpeespht ahbons e dicadnegtihg ©eYi GEHRAWMehA of the
figures 18-21 has been overall indicated wth the

augeeal 860 e é‘éé%l- aWht hafPodisiss besnwissd anad @Ay in

i nner tube preferably of a cylindrical shape and

fak! awdtdier shbodaiint 19siineds t ubea P02 My ha f ?%rialogous

exanple in a sem-rigid or flexible material,

g¥anph8skn gLastisedvtali ahe l[%@éé%h- Eﬂso&ﬂﬁéﬁtt%g@% be

302 extends between a proxima end, not shown, an

ghstabgepd 302b. [00153]. Wth 304 has been designated
an outer tube 20 suitable to be arranged on the inner

[0be5897 alyigh lRaFHrereRe & Stk POGLLOL 9B-bhe iLRRSE is

tube. Also with reference to the outer tube 304 it is

pesakblacta ideiddibie PIAHIR! /PSRt SBEWRhea Nl fal
di stal end designated with 304b. According to a

BA8SidE eraabagh stildheqdiies beberdand04d stABIidbent
a sem-rigid or Tlexible material, for

invention. For simplicity of presentation, the diagnostic
device shown in figures 18-21 has been overall indicated
with the numeral 300.

[00151]. With 302 has been designated an inner tube
preferably of a cylindrical shape and hollow therein. The
inner tube 302 may be for example in a semi-rigid or
flexible material, for example in plastic material.
[00152]. The inner tube 302 extends between a proximal
end, not shown, and a distal end 302b.

[00153]. With 304 has been designated an outer tube
suitable to be arranged on the inner tube 302 at at least
one distal portion of the inner tube. Also with reference
to the outer tube 304 it is possible to identify a
proximal end, not shown, and a distal end designated with

304b. According to a possible embodiment, the outer tube

304 is made in a semi-rigid or flexible material, for
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plastic material. [00154]. According to a possible

wendodissesit, the outer tube 304 may have one PCT/IH20@/000629

detection elenents or markers 306, for exanple

di stributed along the length of 5 the outer tube
itself, in order to neasure the length of penetration
of the device inside the anus. 4A&ccording to a

possi bl e enbodi ment, the markers 306 have the shape of

ekamplar ini pysstedd angesd-ilgiansversal to the outer tube
and distributed along the Iength thereof. The markers

306150y . 10Aheved &hig beoprovihelesi hTe seabedinenber thed cuter
arrangement different fromwhat has been illustrated.
£00455d04 Theydi Béod emds oF tierd Nndetekttheon302l @anshitdie or
outer tube 304 are operatively associated to petals

BaBkershob, exbendxamplier dhkyribusefiongbhydichal length of
direction 15 relative to the device 300. [00156].

#fheobdtag taba pessibl eianbedeserb, mcheupet ahe 1308th of
are arranged such that a first end thereof is

peseetrat £6n Wi hthdedel sdal irgdidfe afhd Rgnid\n&cdotdenando a
the outer tube while a second end protrudes rel ative

POsSdbTe 2@mpds meh8l t ittidl afiddkerdespet alase30thar shapge of
as one piece wth the outer tube 304. In other words,

EDecOUALr rithe adldngad efsmdvedimddenetalter3@8be and
[00157]. The petals 308 are adapted to assum ng at

8 e86+iblived esl sedTecied M drgitia ti e dFor MmesP eRdikkg st 308 may
cl osed 25 configuration and a conpletely open
EOREVEHT bé Obrovided in shape, number and arrangement
different from what has been illustrated.
[00155]. The distal ends of the inner tube 302 and the
outer tube 304 are operatively associated to petals 308,
which extend preferably in a longitudinal direction
relative to the device 300.
[o0156]. According to a possible embodiment, the petals
308 are arranged such that a first end thereof is
associated with the distal ends of the inner tube and the
outer tube while a second end protrudes relative to said
ends. Particularly, the petals 308 are made as one piece
with the outer tube 304. In other words, the outer tube
304 extends to form the petals 308.
[00157] . The petals 308 are adapted to assuming at least

two estreme configurations corresponding to a closed

configuration and a completely open configuration.
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According to a possi bl e enbodi nent, each petal 308

w@ooophess28v th a portion of the inner tube 302 POT/TH20@/000629

a unidirectional guide adapted to close or open the
petal s subsequent to the translation of the inner tube
5 relative to the outer tube and the petals. [00159].
According to a possible enbodi neat, each petal
conprises a longitudinally extended rib 310 and the

| [R5 81t UD@ 32 36 P fHcs &8 ﬁ@&ﬁi@ drhisotignedtd 4 G8ckal

Wi th openings 314 adapte o couple with respective

rEoes cplp1e efidihe RRiAlion I oiherimdssuddes PPt 8bfming
308 and the inner tube 302 nutually couple by neans

ef ansbapecteen®l i nfiidef i Bldagtadr esdr dl¥scadapt edpbf the
| eave only one degree of freedom corresponding to the

pRtallisv suld il 1 80 BebvWesmdNeditielof UbBe aRGhnEhe tube
petals. 15 [00160]. According to a possible

ehegifento the bibedlubdasnd thshanred £ross section
and the openings 314 have a C-shaped cross section

Joio1abl ¢ t actRaiagWl) 4 NogdOsie SRsddier®f, &ach petal
respective rib 310. [00161]. in accordance with a

'QbéseEbQ@hg&ﬁﬁdiﬁﬁﬁlyzgxﬁéﬁ@éé #08 Y &nd the inner
e

preferably at their interior, detection elenents or

fagheO pRQLIe dBMPEIses318. diyraxambigealdid hgrokehals with
308, or only sonme of them can have one or nore

ekt hgs3 16 adi sddddud eeb ab@ﬁﬁlé hgikangehpattibe Ratadl 310

itself in order to measure the nature of the pathol ogy
2% aioupbesed. By veha @%28B) echen gdtdiie 38st BARE the

have

inner tube 302 mutually couple by means of a shape
coupling defining a restraint adapted to leave only one
degree of freedom <corresponding to the relative
translation between the inner tube and the petals.
[00160]. According to a possible embodiment, the rib 310
has a T-shaped cross section and the openings 314 have a
C-shaped cross section suitable to couple with the cross-
section of a respective rib 310.

[00161]. 1In accordance with a possible embodiment, the
petals 308 have, preferably at their interior, detection
elements orvradiopaque markers 316. For example, all the
petals 308; or only some of them, can have one or more
markers 316 distributed along the length of the petal

itself in order to measure the nature of the pathology

encountered. By way of example, in figure 18 there have
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several markers 31(5 only on one of petals 308. The

WOorREess82816 may be however provided either oPCEIT2004/000629

petals or only on sone of them Furthernore, the

mar kers 316 have been represented as 5 |lines
transversal to the devel opnent of the petal and
distributed al ong the | ength of43he petal, though they
may be provided in nunber and shape different from

Beah Repréeentsdowevdl6AdrkédsacTos dands Wohh éne of
possi bl e enbodi nent, not 10 shown, a nenbrane

peebasabbys Mmdemef malkkehast 8¢6 0mayf olbdabhewsvéer igtovSded
pl aced over the distal end of the outer tube 304 and

eiteeral lon t ogihe petats 3@% tdms, fomi sbong tE  them.
"cup" shape of the distal end in the open

FRREhemakeON. tIRC CahekBE st 385 PASTEDIveahedbreREntEle as
15 menbrane is made in transparent material. [001631.

Wihbsr ef ianee-d0 t B dafd nhéveloghedecdeike® petal and
according to the present invention, the inner tube and

HhetedbakteukA RS | #ige t NengtANGAt athst pEEAY] € though they
devel oping between a proximal end and a distal end.

EB?|b§¥§fb#ﬂdéﬁ)iﬁenﬁhﬁeﬁahﬁé ghh ét@ﬁQfgﬁénﬁaE%om¥what
a function of the material with ich the i nner tube

ane bbBenodhetmt ube are nmade, the el ongated structure
can be either sem-rigid or flexible. The petals 308

debhee]t he meatcdradecalish 4i bakkhBlEhendinedt, not
t he tubul ar anatom cal structure 25 associated with
thewd, st al f8fbeind heplneM18d made of an elastic or
foldable material is placed over the distal end of the
outer tube 304 and externally to the petals 308, thus
finishing the “cup” shape of the distal end in the open
configuration. According to a possible embodiment, the
membrane is made in transparent material.

[00163]. With reference to the definition of the device
according to the present invention, the inner tube and
the outer tube define the elongated structure developing
between a proximal end and a distal end. The length of
the elongated structure may vary. As a function of the
material with which the inner tube and the outer tube are
made, the elongated structure can be either semi-rigid or
flexible. The petals 308 define the means for locally

dilating the walls of the tubular anatomical structure

associated with the distal end of the elongated
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WO 2016/ 048828 PCTI T211114/ 000629 44 structure. The
control neans conprise the inner tube and the outer

wa pdos/ovdseeh can slide one inside the ot her andpCr/i®004/000629

means whi ch cause this relative translation. [00164].
The nethod for enploying the enbodi nent of the 5
above di agnostic device is described bel ow GCenerally,
this is sinmlar to the enbodi néi#t s descri bed above. in
ot her words, the relative translation of the inner

bubactand.t fReoubaErbibaeahadedbyishante tikger tube and
configuration of the distal end of the device froma

chesesiteanfduby afiiath déht 81 8d608RE eiakYdePehe other and
configuration and vice versa. [00165]. In the

eRBORlARAt wHESR! thesk ahove , rdihg ikel aldav@1alciams! ation
bet ween the i nner tube and the outer tube can be

7bbasa®d bynhanwmewBAnS ,fJxoren?i@ﬁVﬁbg tBleN @ity RIS of the
described in the other enbodi nents described. 15

EBE¥E6]aiddiddtalat dyei ds any agésrrheigesaibhe atdrally,
tube and the inner tube causes the distal flange 312

tRisl ide simlBht Veol aHdCeSdb@ ent 088sthebEADELEYB. 1In
The petals are nmade of a resilient material such as

behke! iRist, he-ndrowerBntvedf e 1dWiin t ¥Pethe inner tube
Particularly, the restraint 20 between the inner tube

and the RRiakS RS FddiR 10! ASinge0 ARPIRE ARt ion of

ot her and cl ose whil'e the inner tube is noving

trevardrael @hldvert N QeaMIRY ke Licidiedeth Sigidition

simlarly, the petals to nobve apart and open while

theat Hgﬁﬁlét@yl SSerb acdeyer £ 0l idd wadt ildeevawar tube

or 25 the petals.

[00165]. In the embodiment described above, the relative
translation between the inner tube and the outer tube can

be obtained by any means, for example using the means

- described in the other embodiments described.

[00166]. The relative translation between the outer tube
and the inner tube causes the distal flange 312 to slide
relative to the petals, along the ribs 310. The petals
are made -of a resilient material such as to follows the
movement of the inner tube. Particularly, the restraint
between the inner tube and the petals causes the petals
to approach each other and close while the inner tube is
moving forward relative to the outer tube or the petals
and, similarly, the petals to move apart and open while
the tube is moving backward relative to the outer tube or

the petals.
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WD 2016/ 048828 PCTAT2004/ 000629 45 [001671. The
application node and nethod for introduction and

wol®eaigszation is simlar to that described abOWER2D@W000629

t he previous enbodi nents. The advantages set forth
above are also found in the further 5 enbodi nent
descri bed above. [001681. It shoul d be understood that
variations and/or additions -t® what has been
described and illustrated above may be provided.

[[QQUEIN .. Theeshapgppiiddig et almod@y bandi f f efe@Bod f orfor
10 exanple simlar to the petals 138 of the second

driredidiientohf | gHes diddldlifauidier nbse, sihe18eupltiong that
between the petals and the inner tube may cone in a

difdcerieatl shapsre f ofoexafpke prahliowst aiddbdmeditsh  The
ot her shape couplings allow ng the inner tube and the

RRbantabes tot! Maytdl ebctleatdrée d1BEadur el -the further
[001701. Furthernore, the petals nmay not he forned as

_itbopiidearWitBctBe@UiBSvE UDe and mounted on the
distal end of the outer tube such as to open and

JlooagsMi | et houl@ale tilfed - dBY i tiht OF AWt ins and/or
backward. 20 1001711. The petals 308 such as describe

addithehs €OURIHAY) Wakh boendiddsdrignd ohnfheiinigirated
tube and the outer tube 'can be al so provided with

eblee magnBadpesvigealrol means for the relative
transl ati on between the inner tube and the outer

tfoloasofFor exanyiRparasmstisd Nhbeaals 2hal/0 veheligif@lent, for
enbodi nrents shown nmay be provi ded.

example similar to the petals 138 of the second
embodiment (figures 5-11). Furthermore, the coupling
between the petals and the inner tube may come in a
different shape, for example swallow-tailed or with other
shape couplings allowing the inner tube and the petals to
traslate relative to each other.

[00170]. Furthermore, the petals may not be formed as
one piece with the outer tube and mounted on the distal
end of the outer tube such as to open and close while the
inner tube is moving forward or backward.

[00171]. The peta;s 308 such as described and their
coupling with the distal end of the inner tube and the
outer tube can be also provided with other command or
control means for the.relative translation between the

inner tube and the outer tube. For example, means similar

to the other embodiments shown may be provided.
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reference to all the enbodi nents shown and descri bed,

wo bese4sses) be provided di fferent nmeans adapt edPCT/Ir2004/000629

change the configuration of the neans for locally
dilating the walls of the tubular structure. For
exanple, 5 different neans from an inner tube and an
outer tube that can be relativdy translated in order
to change the configuration of the nmeans for locally

gtbbatmﬁlg t e chekkser@hobheot #PY! Bhe SERMEE HhEnt & Oéiﬂdﬁl -and

o the preferred enbodi nents of the diagnostic

ﬁ%§b9§b§HCht@§r@e§%‘ ?%9 > Ged NOSGSHHY Gfbddk tdapted

aimng at satrs contingent and specific

qu t nb of, fiegat i
§ éﬁ&ﬁ'%é‘ns%glrggaf}ég%? %‘MrQHioﬁ‘ %Lf Ehe Ofmdmll fiegat i BRSa11y

aptati ment of elenments wth others

PHEQE&%%aEhe %&Eh&abfnkﬁ Fﬂﬁﬂéth &ty ga#5§g%§§n le,

rom scope o al s be 016

T
28 Bk o BlE LAY S SOmEOin B g cLggfatene
@%ﬁ%haﬂggglggt W@ee a ﬂégﬁbnﬂbr efgcﬁf'ij gizf':’éﬂllg ek aRgh 15

bei'ng~adapte e Inserted int

%%akﬁg;EngiggugEyggtuggans (22; 138; 230; 308) for

oca ating t
[00173]. To the preferred embodiments of the diagnostic

device such as described above, those skilled in the art,
aiming at satisfying contingent and specific
requirements, may carry out a number of modifications,
adaptations and replacerﬁent of elements with others
functionally equivalent, without however departing from

the scope of the claims below.

k% Kk kk%
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of the tubular anatom cal structure being associ ated
with 10 the distal end of sais elongated structure,

weaiodosss2s1s for |ocally dilating being novabl epdEIT20E@HM00629

a closed position for the introduction of the device
and at |east one open position for the view ng and
eval uation of the pathology, 15 control neans being
associated to the proximl end 9f the elongated
structure, said control neans being operatively
connected to said neans for ftopgah&y dilating in order
to nove them between the closed position and the open

RQsi t 0N, d PhdEGR: Vedsi.ce?0 210, Therdbagnesi,c de\d)ce for
according to claim1, further conprising neans of

yhaeWolsgadapbedctibuDer asspedmi@dl Wik cthihieLlnpat 8dng:
tubul ar structure and reach the tract of the tubul ar

anat @ Tk onehieq Hdrickthirdy thg, means Ph2, 126; 202,
dilating. 25 3. The diagnostic device according to

ehai;m3h2 Whepej nd&@e@@%ﬁﬁ§4%%%%eB§T lal23Ad:fd 0 End Gnd a
u

9 48 the elongated tubular structure is internally

Qekkaw i Bndorged tRikeceh¥8ptb8 MBANDHOf ivi-eWrBe. fn the
The di agnostic device according to any precedi ng

eLduMBr whekehicsai crganscd or |ocally dilating
conprise 5 petals (138; 230; 308) being arranged such

hRahsone2f;i risfs ;end o.heypegf fcy asseaigt efh 14 e Wistwlils
end of the elongated tubular structure, said petals

bei RAcadaPadr! AnaBSRUAR] Akt 8aSlr&MSe fhPSREsociated with
configuration and one open

the distal end of sais elongated structure, said means
for locally dilating being movable between a closed
position for the introduction of the device and at least
one open position for the viewing and evaluation of the
pathology, |

control means being associated to the proximal end of the
elongated structure, said control means being operatively
connected to said means for locally dilating in order to
move them between - the closed position and the open
position, and vice versa.

2. The diagnostic device according to claim 1, further
comprising means of viewing adapted to be associated with
the elongated tubular structure and reach the tract of
the tubular anatomical structure dilated by the means of
dilating.

3. The diagnostic device according to claim 2, wherein
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configuration. 10 S. The di agnostic devi ce according
to claim4, wherein a petal (138; 230) conprises an

w@eaus048808 232) which broadens into a curved BUI/f20@/000629

(142; 234). 6. The diagnostic device according to
claim5, wherein said curved surface (142; 234) has
an asymmetric 15 conformation with respect to the
respective arm (140; 232). 7. 4he di agnostic device
according to claim6, wherein said curved surface

thé2 e 2idateaprilathn StofctxtenssointeidA811948bllow in
suitable to overlap to the adjacent petal at 20 | east

brderetol peedicanthguiedn®rodfvidweimpetals. 8. The

di agnosti c device according to the clains 4 to 7,

vher eThea @td@hodtB8; 33 ce308¢c60aDid S&D abnl eaSteddtBing
detection el enent or marker (150; 244; 316). 9. The
diagnest wheteY hnC &addc icdingd fdr Mscallel @I ihg 2é_bvr%frise
8, further conprising a nenbrane (152; 246) being

2et61848828; PLTAT2004) 0086729 ABragyé®rfati iadd algetirst
on the petals (138; 230; 308). 10. The di agnhostic

dedi cehaceof ding b@soldbfel, vberghd Stdineshaanet the
(152; 246) is made in an elastic material. 11. The

dilaggastiictdpuise sccacehng, teatd apedrHl Orbdihg Rdapted to
wherein said nenbrane (152; 246) is made in a

hesnsparant legpt erdmd . cldsed hedgifdgneatiendesMidCeone open
according to one of clainms 4 to 11, wherein said
ebafggtedtsbnuct ure conpri ses an

5. The diagnostic device according to claim 4, wherein
a petal (138; 230) comprises an arm (140; 232) which
broadens into a curved surface (142; 234).

6. The diagnostic device according to claim 5, wherein
said curved surface (142; 234) has an asymmetric
conformation with respect to the respective arm (140;
232).

7. The diagnostic device according to claim 6, wherein
said curved surface (142; 234) comprises a side extension
(148; 242) suitable to overlép to the adjacent petal at
least in the closed configuratioﬁ of the petals.

8. The diagnostic device according to the claims 4 to
7, wherein a petal (138; 230; 308) comprises at least one
detection element or marker (150; 244; 316).

9. The diagnostic device according to one of claims 4

to 8, further comprising a membrane (152; 246) being
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i nner tube (12; 102; 202; 302) and an outer tube (28;
10 126; 218; 304) adapted to internally receive said

WO mwsn4sseaibe, said i nner tube and said outer tROBITEI4MH0629

suitable to traslate relatively to each other to open
or close said petals (138; 230; 308). 13. The

di agnostic device. according to claim12, wherein 15
an outer surface of the outer t4be (28; 126; 218; 304)
conprises at | east one detection el enent or marker

ex8ernd2By 320angs8)on léhe e Lia0neH; ©3dqviz0e) .
according to claim 12 or 13, wherein said inner tube

1L0Q2) Thes ARgadaEEar Jeraee actdPHind0 tadaflldeh 19, wherein
receive and draw an end of said petals (138). 15. The

dhaanaskhbeadeVvi £e2 acsos di 18 MiC i@l Mnlblawheematesaid |
outer tube (12.6) has openings (134) to receive said

pet al shel3Bagnkit itheashpanogtbordeNd CRAGIH G NG 3 10,
claim15, wherein 25 at an opening (134) said outer

iBe el 42651 80MBbESRe a (Y€ 20466 0488280 CTI 2 1dddh dda fent
0 6 29 50 notch (136) suitable to be inserted inside

ABraperture (146) of a respective petal (138). 17.
The di agnost.ic device according to clainms 12 or 13,

Wher eitheS Qii@.gﬂ@%%’ict Wherilc0 Acdtingli 4 abndr 8eVed aims 4
length 5 (206), or a threaded | ength adapted to

Egceiye anh:HW aRiBNdePbngatied als 3@ re0NBohsiN8e8 an
toothed area (238). 18. The diagnostic. device

aaaekdidifbd 0(L£2 2l AR/, MIBreidn) Sahd Qi esutebe tudts) (28;
has openings (226) to receive said

126; 218; 304) adapted to internally receive said inner
tube, said inner tube and said outer tube being suitable
to traslate relatively to each other to open or close
sald petals (138;'230; 308).

13. The diagnostic device. according to claim 12, wherein
an outer surface of the outer tube (28; 126; 218; 304)
comprises at least one detection element or marker (33;
128; 220; 306).

14. The diagnostic device according to claim 12 or 13,
wherein said inner tube (102) has an annular groove (106)
adapted to receive and draw an end of said petals (138).
15. The diagnostic device according to claim 14, wherein
said outer tube (126) has openings (134) to receive said
petals (138).

16. The diagnostic device according to claim 15, wherein

at an opening (134) said outer tube (126) comprises a
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petals (230). 10 19. The di agnosti c devi ce according
to claim 18, wherein at an aperture (226) said outer

wo ins/0{B18) has presenta seats (228) adapted POI/IT2004/000629

receive a pivot (240) of a corresponding petal (230).
20. The di agnostic device according to claim112 or 13,
15 wherein said petals (308) are forned as one piece
with said outer tube (304). 21.50'he di agnostic device
according to claim12 or 13, wherein each petal (308)
es(M yh j on.of i '#ggg ty 3 £
?‘g?{%bng(ig’%)ni %ﬁl?‘g{?{)j{%ngp éju%? e Saé apt ed Z%Q?% C osa %rr ure
t e g&yﬁgf he translation of the
Rﬁ%gr) tgﬁbg ?g%é\??ggp% it he o{}%‘eér) tube and the petals.
. The di -G ~deul ageepdRgqt ¢ Cl iaq}%l,lz 13
éﬁéreﬁﬁe ea%@%%%FgF ?%O ?ec%hprggggga Fbﬁgitu inMI%f ’
hNQah P 1 nAdy ( 19 88Lda1 NBESdPelength
e e T I S R i
1f e r Y Wt Beo@erbn ) ang 4
igfgr??éd Atlg@c%lgép e #tﬁgﬁlg‘?gect% E ribs (9:%1;%;1 of asnai d e

i 0 . . ; : .
S5, P, 5 R genel (200, apRlfs e ara gl aane
) N _ o o . h .
O82noptE GiOBEBIL R b bap B e pRE LS UL R e
_ . ; . f h . ot .
GIRs S, Ry yelnaRs; fbrftrye, hae) B PR aid
f)%itglisml%o") ube (12) conprises a holding

19. The diagnostic device according to claim 18, wherein
at an aperture (226) said outer tube (218) has presenta
seats (228) adapted to receive a pivot (240) of a
corresponding petal (230).

20. The diagnostic device according to claim 12 or 13,
wherein said petals (308) are formed as one piece with
said outer tube (304).

21. The diaggostic device according to claim 12 or 13,
wherein each petal (308) éouples with a portion of said
inner tube (302) forming a unidirectional guide adapted
to close or open the petals subsequent to the translation
of the inner tubé relative to the outer tube and the
petals.

22. The diagnostic device according to claim 21, wherein
each petal (308) comprises a longitudiﬁally extending rib

(310) and wherein said inner tube comprises a distal
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body (14) arranged at a proximl end of the inner tube
10 and wherein said outer tube (28) conprises a

w0 poshess28 hol di ng body (34) being arranged at BCT/IT2004/000629

proxi mal end of the outer tube. 25. The diagnostic
devi ce according to claim 24, wherein said holding
body (14) is made in the shape of a handle. 15 26.
The di agnostic device accordi nplo claim24, wherein
said further holding body (34) conprises a setting

;'gtggga 4B13p qelviaddewpen tisihidlod N sha) di age -

correspondi ng to an open configuration of the

g?%’#’?r‘? vzagzh Zgégggggg@@m#iﬁs demi Pe FCeandi PGtk s0N8o@h .

_ erein said further “hol di ng body

4) , ;| Ng.Li ; t ,
G31) SOk agtcatll caslobneciofu(fin, Ehuds \hosein

§0% BeA di Dipt g%QQTﬁL&Ia% disals c2ReREeRBhIYA iibrein

the devi ce. I aghosti c device according to
o : 5 3, . . _
BRSeybeshabt uafonhe 2l Sheneloiglst s lod hreanne

E?‘Z )lﬁé#é 144 PNOBRI éz%sésgéf%@&p)qﬂo@ RS Rlanged ral, a

nal portion of the tube, said holding body (110)
?%?2; IPBENY 13 ghlbkel cP kLY 08 a(:%%%_)iiﬁgdtg %%%0.;& th i 12

suitable to rotate relative™to the firs

RQr qun'wk?é’%i’i‘f‘eéﬂcﬂem&éf fliBeS byt %%Enp%@.@fgrsit Ea:%olding

means ‘for turning t rotational ~ novenent o

it oLl (ke spnslaereat L6k Uhgs tuve
%ﬂdonﬁhéﬁefﬂfﬂégidlzouter tube (28) comprises a further
holding body (34) being arranged at a proximal end of the
outer tube.

25. The diagnostic device according to claim 24, wherein
said holding body (14) is made in the shape of a handle.
26. The diagnostic device according to claim 24, wherein
said further holding body (34) comprises a setting ring
(42) to define the .pdéitionf of the holding body (14)
corresponding to an open configuration of the device.

27. The diagnostic device according to one of claims 24
to 26, wherein said fufther holding body (34) comprises
at least one rib (46a, 46b, 46c) to define at least one
position of the holding body (14) corresponding to an
intermediate open configuration of the device.

28. The diagnostic device according to one of claims 12

to 23, wherein said outer tube (126) comprise a holding
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to 23, wherein said outer tube (218) conprises a
hol ding 10 body (208) being provided with a trigger

w@ 20b2p4saekapt ed to rotate relative to the hol di PQI/bK20ys/000629

and wherein there are provided neans for turning the
rotational novenment of the trigger in a translationa
nmovenent of the inner tube (202). 15 30. The

di agnostic device according to 82aim 29, wherein said
trigger (212) conprises a toothed area (216) suitable

pPu pr. grgoved ( . or
threadg%f?ggg?ﬁﬁgfE?ﬁgﬂgﬁﬁefﬁfdgepkggghgl %Q&%lon oft the

qi, Anosdd &4 dt‘?ai&ﬁaé‘qf&i 0 §)0 &"’?% r 391rs@0portlon

further conprising elastic neans

'ﬁhﬁﬁpoiﬁglé?egﬂﬁﬁﬂdtﬂgramfﬂLnQHEqu (39 %@ﬂg e rotate

trigger atteéer in ft esting

&%a'ﬁtel% 8- Jﬂgg Qs Wgae%am Vi anﬁccv%gi‘g t%h%&% are

of C alns 1 to erei'n sai d ‘'neans for

f| rst end tcgﬁgpr e%ls%%q%m%%ﬁé’g%ﬁ%é B%% 638351@@1

Ao %C'o%t q:‘ilé’v'fll}stth 8@&53' ES”Q ehah E%Fl@ﬂgft f8vement

t ubu structure, arns pel ng sul e to assune

Qﬁfh§é§gﬂn@&et%£%§q$ogpnflguratlon and one open

conflguratlon he’ di agnosti c device according to

LT (B BB S B g P05
%Lir%aééﬁa%%‘%%‘ff%ﬁ?%c%m B T Frorain
body (208) being provided with a trigger (212) adapted to
rotate relative to the holding body and wherein there are
provided means for turhning the rotational movement of the
trigger in a translational movement of the inner tube
(202) .

30. The diagnostic device according to claim 29, wherein
said trigger (212) comprises a toothed area (216)
suitable to couple with a proximal grooved length (204),
or a threaded length o;‘_ the inner tube (202).

31. The diagnostic device according to claim 29 or 30,
further comprising elastic means (214) being interposed
between the holding body (208) and the trigger (212) to
withdraw the latter in the resting position.

32, The diagnostic deyice according to one of claims 1

to 3, wherein said means for dilating comprise arms (22)

being arranged such that a first end thereof is



wherein at | east one arm (22) conprises at |east one
10 detection elenent or marker (25). 35. The
waole@gnoesses ¢ devi ce according to one of clai ms B2I/I12004/000629

34, further conprising a nenbrane (26) externally
arranged on the arns (22). 36. The di agnostic device
according to claim 35, wherein 15 said nenbrane (26)

is made in an elastic material.537. The di agnostic

devi ce according to claim35 or 36, wherein said

e ana dP6ids fReqiBrhlaghadlr & thet 81lbdbatSS. tibflar
di agnostic device according to one of clains 32 20 to

Horybea,n said ahpBIMAGhSt EYLta e COBPRIsERMeAht least
i nner tube (12; 102; 202) and an outer tube (28; 126;

i ededdiE igkathahl Mn&eéﬁéVﬁ%éﬁi Eot ARt .

said inner tube and said outer tube being adapted to

t3psl aie delfldaa d AR ARRrdiegorReNcRhif! 85¢ #Bkdein
arms (22). 25 39. The diagnostic device according to

5 Wi Reage wher e W9701ekA992A RCTLe ARG H ddded | (22a)

629 54 an outer surface of the outer tube (28;

223 caliRPELS S At id&BstoongdeLeshifPes! 80BALLA e and a
mar ker (33; 128; 220).. 40. The diagnostic device

G 68F<H NGl 1! (@bH) 38 or 39, 5 wherein an outer
surface of the outer tube (12) has grooves (24)

aflppt efhd 093] S8 Atad$ASE 2BEoPRILS 0Bo0k1a3R ¥ Mor 33,

(22), respectively.

wherein at least one arm (22) comprises at least one
10 detection element or marker (25).

35. The diagnostic device according to one of claims 32

to 34, further comprising a membrane (26) externally

arranged on the arms (22).

36. The diagnostic-device acéording to claim 35, wherein
15 said membrane (26) is made in an elastic material.

37. The diagnostic device according to claim 35 or 36,

wherein said membrane (26) 1is made in trasparent

material. |

38. The diagnostic device according to one of claims 32
20 to 37, wherein said elongated structure comprises an

inner tube (12; 102; 202) and an outer tube (28; 126;

218) adapted to internally receive sald inner tube, said

inner tube and said outer tube being adapted to traslate

relative to each other to open or close said arms (22).

25 39. The diagnostic device according to claim 38, wherein
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41. The di agnostic device according to one of clains
38 to 40, wherein said inner tube (12) conprises a

wedodiosss28 10 body (14) arranged at a proxi mal BOmITh04/000629

the inner tube and wherein said outer tube (28)
conprises a further holding body (34) being arranged
at a proximal end of the outer tube. 42. The

di agnosti c device according to &4aim41, wherein 15
said holding body (14) is made in the formof a

handl eute®3. sulfach agFosthe dewtee aggss di 10 GI@i Ma1g)
41, wherein said further hol ding body (34) conprises

acempiifgs r b9 led?) dre dRdddtaildie PRSIdAONCLl nbhRer (33;
hol di ng body (14) corresponding to an open

copgj grr@tjon of the device. 20 44. The di agnostic

devi ce according to one of clains 41 to 43, wherein

seod funéhaiagabding Be¢YcE34kceRBRhLSeS @laifass gpeao,
rib (46a, 46b, 46c) to define at |east one position

OdfhéFeimOlati ngubedy duldfadeOr beSPOREl et @Bube  (12) has
i nternmedi ate open configuration of the device. 25 45.

Theo v &gn st Cadﬁ%k:@@ 2eC HedenGel & ONEaDit CHAEMP o381 ¥R of
2016/ 048828 PCTI T211114/ 111 Il 629 55 to 40, wherein

sanh Chaemit €12)t uhe e2f)iveaRnri ses a hol ding body (110)
bei ng arranged at a proximal portion of the outer

tabe, wed diDadslbsei &odkv{dd dcESRIdSi 19 8ndi b8t claims 38
portion (112) and a second portion (114) adapted to 5

red ade, r ehatkya taibherkdrsteub t {0)), O MELEI B holding
there are further conprised neans for turning the

eBcBE | 08} arranged at a proximal end of the inner tube
and wherein said outer tube (28) comprises a further
holding body (34) being arranged at a proximal end of the
outer tube. |

42. The diagnostic device according to claim 41, wherein
said holding body (14) is made in the form of a handle.
43. The diagnostic device according to claim 41, wherein
said further holding body (34) comprises a setting ring
(42) to define the position of the holding body (14)
corresponding to an open configuration of the device.

44. The diagnostic device according to one of claims 41
to 43, wherein said further holding body (34) comprises
at least one rib (46a, 46b, 46c) ‘to define at least one
position of the holdipg body (14) corresponding to an
intermediate opén configuration of the device.

45. The diagnostic device according to one of claims 38



10

15

20

25

nmoverment of the first portion to a translational
nmotion of the inner tube (102). 46. The diagnostic

walenspessaecording to one of clains 38 10 to 4BCT/IT2004/000629

wherein said outer tube (218) conprises a hol ding
body (208) provided with a trigger (212) adapted to
rotate relative to the hol di ng body and wherein there
are provided neans to turn the>3Potational nmovement of
the trigger to a translational novenent of the inner

ttbeso 15wha@0in 44iqThatdiraganst i(22d¢ViceRpaesetdhn@oti@ing
claim46, wherein said trigger (212) conprises a

tioodnediaopa bedhe) asapied goupl %Mﬂiﬁa@ BB of the
grooved length (204), or a threaded length of the

i oussr t yhBe( 2G2Hd 2b¥Bing hBod%/agﬂ_Q@)i CdPHiG8ng a first
according to claim46 or 47, urther conprising

pastion NEANR)( 2344 bei ngeddier peseionbel LN HRpted to
hol di ng body (208) and the trigger (212) to wthdraw

tiecd s t es14BivderseshenE R thtidd. Fhe Jhepsdpst there
devi ce according to one of clains 1 75 to 3, wherein

satel €lioBBaLedEonprGledl endHPr ESSS r3-niRe t M rotational
2016/ 048828 PCTI T211114/111 11 629 56 ube (12; 102;

ARjendd) . @NdtRE GUREE e 28 tal28; t2dB8s1a8P9al motion

adapted to internally receive said inner tube, said
iohathd Whmeandupal d1ouher tube being adapted to

traslate relative to each other in order to open and
dese iRl Bfadas d dedidtdl dedid@Bid & d haedt Se1aims 38
to 40, wherein said outer tube (218) comprises a holding
body (208) provided with a trigger (212) adapted to
rotate relative to the holding body and wherein there are
provided means to turn the rotational movement of the
trigger to a translational movement of the inner tube
(202) .

47. The diagnostic device according to claim 46, wherein
said trigger (212) comprises a toothed area (216) adapted
couple with a proximal grooved length (204), or a
threaded length of the inner tube (202).

48. The diagnostic deviée according to claim 46 or 47,
further comprising elastic means (214) being interposed
between the holding body (208) and ﬁhe trigger (212) to
withdraw the latter in the J;esting position.

49. The diagnostic device according to one of claims 1

to 3, wherein said elongated structure comprises an inner
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50. The di agnostic device according to claim49,
wherein the outer surface of the outer tube (28; 126;

WQRiBs/08849 conprises at | east one detection ePEIENDONINIGY

mar ker (33; 128; 220; 306). 10 51. The diagnostic
devi ce according to claim49 or 50, wherein said
i nner tube (12) conprises a holding body (14)
arranged at a proximal end of t®€é inner tube and
wherein said outer tube (28) conprises a further

hiodlolt N2 porlyz { 302 beio) amBrge butlerd fieXi (3, §8@,;0h1g,
the outer 15 tube. 52. The di agnostic device

aoeay dhdigpted ctai thbdrnaheyei8ce $0é dsA9hdl AHePORYLEL14ka1g
is made in the formof a handle. 53. The diagnostic

deviee agisor dhdgshod cbatar StubwhBeehl a8ablefiUEbhehasiate
hol di ng body (34) conprises a setting ring 20 (42) in

arefert ive debi Bachhetpeyl tinosdet heoh it hpdy) oéd4kaig
corresponding to an open configuration of the devi ce.

SeeanEhef ot dgiedti @idevieg apeowding.to one of clains
da 51 to 53, mﬁgrein sa?d further hol ding body (34)

X0 comlie skfagiiodtEasidetied alkccABang?tel A48%h 48, OffE ein
to WO 2016/ 048828 PCTI T211114/ 111 | 629 57 define

athd enste®neuppstdi 68 ehet bache! divde boty, (149, 218, 304)
corresponding to an internedi ate open configuration o

tdeenpieess. atb5ledbe Bhagaetklie 188V IARmEROTSH Nl (33,
claim49 or 50,

128; 220; 306).

51. The diagnostic device according to claim 49 or 50,
wherein said inner .tube (12) comprises a holding body
(14) arranged at a proximal end Of the inner tube and
wherein said outer tube (28) comprises a further holding
body (34) being arranged at a proximal end of the outer
tube.

52. The diagnostic device according tb claim 51, wherein
said holding body (14) is made in the form of a héndle.
53. The diagnostic device according to claim 51, wherein
said further holding body (34) comprises a setting ring
(42) in order to define the position of the holding body
(14) corresponding to an open configuration of the
device.

54. The diagnostic device according to one of claims da
51 to 53, wherein said' further holding body (34)

comprises at least one rib (46a, 46b, 46c) in order to
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5 wherein said outer tube (126) conprises a holding
body (110) being arranged at a proxinmal portion of

wo bspowdses sai d hol di ng body (110) conpri si ngp@I/fi2064£000629

portion (112) and a second portion (114) adapted to
rotate relative to the first portion, and wherein
there are further 10 conprised neans for turning the
rotational movenent of the fir8f portion to a
transl ati onal novenment of the inner tube (102). 56.

def thagaesticadievone aupdtdond 40 £hal MAYiIfG Kbdy (14)
wherein said outer tube (218) conprises a hol di ng body

IdoZédor®inyy poovdredntei-fedi dté 9gpen( Zdsr AfaRiethbn of
to rotate relative to the hol ding body and wherein

ttes elearie=e provi ded neans for turning the rotational
nmovenent of the trigger to a translational novenent

@5 & heThen@i adibet 1€ 288¥icd0addordigg dtagrRastint AeVvbeesy,
according to claimb56, wherein said trigger (212)

adipfdisessaidoouted angse (2153) edinpabbesta G g body
with a proximl grooved |length (204), or a threaded

| @ngh)h, beofng herrangedt Hie a( imad. pHie i HOSEhE tube,

devi ce according to claimb56 or 57, 25 further

G iloIdin aséde (EROP ¢ iRt | ML REPOSEA VY (112
2016/ 048828@PCTI }fer211114/1|| i IfQPZQ 58 bg‘?ween thé )

leldliangsdeshyd (268 iamnd (1 1) tadagesd (2d Dotdre OFdEitiPe to
wi thdraw the latter in the resting position.

the first portion, and wherein there are further
comprised means for turniﬁg the rotational movement of
the first portion to a translational movement of the
inner tube (102).

56. The diagnostic device according to claim 49 or 50,
wherein said outer tube (218) comprises a holding body
(208) being provided with a trigger (212) adapted to
rotate relative to the holding body and wherein there are
provided means for turning the rotational movement of the
trigger to a translational movement of the inner tube
(202).

57. The diagnostic device according to claim 56, wherein
said trigger (212) comprises a toothed area (216)
suitable to couple with a proximal grooved length (204),
or a threaded length, of the inner tube (202).

58. The diagnostic device according to claim 56 or 57,

further comprising elaét;ic means (214) being interposed
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between the holding body (208) and the trigger (212) in

order to withdraw the latter in the resting position.



