- 1 - HKNO00442 A stylet device and nedical tube assenbly Technical field
5 [0001] The present invention pertains to a stylet device and a nedi cal
tube assenbly in which the stylet is inserted into a nedical %ube. %0 Pri or
art [0002] A large variety of tubds in the way of nedi cal tisNDG44

avai l able to be i nserte% &&é\ﬂce'a éﬂg' ??éjéi tui;gea%§e‘?ﬁ called il eus tubes,
t

whi ch are tubes used for %ﬁ@gnosls an erapy of entergstasls An il eus
tube is inserted transnasally or orally until it reaches the 15 appropriate
position in the small intestine, for exanple, and is used to reduce pressure
inside the patient, suction out contents, or inject chemcals such as

cont rast néambmc@dbw exanpl e. Before reaching the small intestines, for
exanpl e g L eus tube nmust pass through the pyloric ring and Treitz's
Iiganen? eca se these areas are curved and narrow, it is not easy for the
il eus tube to pdde presentgiventimperiainsda atstyet| deviceiand aheedicgjitaie gssembyon t he

il eus tube \Mﬁﬂ tﬂ\é”sgﬁétt wsg;eéd Wﬁrﬂetdfog%ﬁss through the pyloric ring its
abu wa

api cal end w st onac and bend, thus coiling up within the
stomach. Therefore, it has been proposed to insert a stylet into the il eus
tube, to increase the rigidity of the tube and allow it to advance through
conpl ex passages 25 [0003] In Japanese Kokai Uility Mddel No. Sho

63[ 1988p- 7AIMkartt he attachnent of a weight to the apical end of a nedical
tube in whighy styI et has been inserted is described. The weight makes

bendi ng of the rf@' cal end of the nedical tube possible, and thus the
af orement i oned relareearieinef tyep "b@‘eélt‘ﬁyé%ﬁM'@WB?%F)FVP'%@WQ"FF@@QQQQes of

30</bendl NY th WYing BBHY.| Bfese ldie tARRIR tlf@égom.dﬂaérerttlb&ouse%%tau%@ﬁ@a@anan

invention is described directed to the structure of ))/I et handle to be
attached t dhemey pf gnterestasisofn lleusitybeisynserisd t’?ﬁsﬂﬁé@f?féﬂa'l HY! ibregebgsthe t ube.

35 -2- 1i§ KNppRopfidte &gmw i smalﬁntésuﬁéltfbpékaHW%dT@aséu RSieBlicd prégailré on

refers to ent i ona dic t ube assenpl
e}nsu?e 'x\e patient, sucr;t%n ou contents or inject ct?emmael\s such as contrast media, for

example. Before reaching the small intestines, for example, the ileus tube must pass
through the pyloric ring and Treitz's ligament. Because these areas are curved and
narrow, it is not easy for the ileus tube to pass through them. In particular, if the rigidity of

20 theileus tube is low, sometimes when it passes through the pyloric ring its apical end will
abut the stomach wall and bend, thus coiling up within the stomach. Therefore, it has
been proposed to insert a stylet into the ileus tube, to increase the rigidity of the tube and
allow it to advance through complex passages.

25 [0003]
In Japanese Kokai Utility Model No. Sho 63[1988]-77055, the attachment of a
weight to the apical end of a medical tube in which a stylet has been inserted is described.
The weight makes bending of the apical end of the medical tube possible, and thus the
aforementioned medical tube may be advanced smoothly through the passages of
30 bending body cavities. In Japanese Kokoku Patent No. 2000-217926, an invention is
described directed to the structure of a stylet handle to be attached to the tip of a rod
(stylet) that is inserted into a medical tube.
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stylet is inserted so that the rigidity of the nedical tube is increased by
the rigidity of the 5 stylet., In consequence, the nedical tube does not
easily bend even in conpl ex passages, thus allow ng advancenent of the

medi cal tube within passages. Howevet; in the nore conplex pJakded¥4d2 such

as the pas%gﬁ | ity of the pyloric ring and Treitz's |iganent
mentioned a Wﬁgnﬁg‘ Fﬁﬂé tube cannot follow the curvature of passages

nmerely by llﬁﬁ@fﬂtlng rigidity to the nedical tube by a styl et. Here, the

nmedi cal 10 tube ﬁ%@%‘g %gﬁ{pe? é'l' %?gslt?aéﬁﬁﬁéﬁ lds&%mMP@ﬁ’LrMa Sho

63[ 1988] - 77055pr ovi e bent by
a wei ght, %M@t i§ inserted sathat tfzeermgl@lb/ of thmedigahtbreis Imcﬁe@sﬁgirbyctbe\vwltmét@ages of

| nt ernals cayjibf o cbilkuehs ! REShBGChNRRBARTISOhY bisin! bl BREP P BomblkkoUN

conpl ex passages as conpared conventi onal nedi cal
assenbl y. N&ﬁéagmt%sa"owm@dmemnt Pfdbé ”@g&éh‘b‘b? withinrRagsagess Howavertine

patient’s PRSHAHIE cbM %Q%g%efsoéucﬁ\/é%rtbfe 65%%885 Inrlhg@mg%fﬁ\‘ér%riérrﬁ and
direction to match the nedi cal tube curvature orientation wth he curvature

di rection ofreitg ﬁégwggtag@ntl?wf)sqovemq megdicaltube qam@%fq"e\e{ttherf:%wp.qied

above, the Qis86dd MBrelf by iﬁﬂ)d?t"@sr‘ﬂﬁ&ltyl tB‘ﬂ%‘thu@al‘ tibe by a%i;ﬁ&r Heresmé Abdigavi ce
to all ow easggadvancement of di cal tube through ¢ passages, and a

medi cal 1& upEPa s s2sesMpit hé’@s?f&@da fledilae@nesgbekakaih VWEY stMP@ﬁ' i Neer 558,

[0006] 25 |¢B[ogghp77085mE6GOEPIor He Ahical @hu %ﬂHeVmedieéICttlb@&ﬁb@B@Nﬂ;y a height | et
devi ce of the resent inve tlon IS cterized in that it co es a
SEvl ot ChatmmednRis Rifen ko arabie adange Mo WiEs B e angsades, o Bisrial Eovisn inig:

def, olr md andinéreasing itie) p agsitity @ahﬁVarWeﬁ@ni ﬂhi’f&@h &mblé)epﬁssbgéged oalr@agadttbel
axi'al direction in a position t r ase I nt er na
il cor o gt agerettoanbmedesdtia Amereh; Rewingle s teltaf et PBned
act iJat ors 33rewr& thatrene palreetepdstofe vahéhgecsfoafévevyedwafngetlﬂgeaﬁéagﬁedwﬁthwrenedd
stylet, and, a S nferri nmeans i,s,.connected to t of her, en
ot 't he af or Gttt Brisaend6e mersel Gof S 0N RenBGEP L ReGiey Syerfephn e

af or enent i othegassdgeat or wire. The medi cal tube assenbly of the present

i nvention is characterized in that it conprises a stylet device having the

structure descri bed above, and with a nedical tube, such as an ileus 35
t ube, into [@O%Sh t he styI et of the stylet device is inserted. -3- H KN 00442

[ 0007] idq the af I?lrv?éw Q\I t'hg gﬁﬁ’at'oﬂva%g&} bed a%toyé %e 9%&% ofme&eggrﬁ invention is

tensi on-conferrin
to offer a stylet device to allow easy advancement of a medical tube through complex

passages, and a medical tube assembly that has a medical tube with the stylet inserted.

[0006]

25 In order to accomplish the objective described above, the stylet device of the
present invention is characterized in that it comprises a stylet that is formed in an
elongated shape and is suitable to bend or deform, and for which an actuator wire lumen
has been formed along the axial direction in a position that is radially biased from the
internal axial core, and an actuator wire that is inserted into the aforementioned actuator

30 wire lumen, one end of which is affixed to the aforementioned stylet, and a
tension-conferring means that is connected to the other end of the aforementioned
actuator wire and that imparts tension to the aforementioned actuator wire. The medical
tube assembly of the present invention is characterized in that it comprises a stylet
device having the structure described above, and with a medical tube, such as an ileus

35 tube, into which the stylet of the stylet device is inserted.



means inparts tension to the actuator wire, this tension is transmtted to
the stylet to which the actuator wire is affixed. The tension is
transmitted to a position deflected from5 the axial core of the stylet,
because the actuator wire lunen, thrdugh which the actuator H#NOGE42 been
I nserted, }jeen formed along the axial direction (lengthw se) of the
stylet, an a? 0 because it has been fornmed in a position that is radially
bi ased from t he Inattiearforementiohed Heventiye extyletTHeyied,owben tthe tspsibretonferiag i n

the direct 'rﬂ@aﬁsnln\’ﬂéhgh%ﬁ% gf#h'éaécﬂfa orkire thg r‘?ﬁ M"rsoﬂ'%rrmf%d:{b fhB&st gﬁ&ttUat or

wire is inserted, has been | ecte Accor I nsertin hi s ki nd
of stylet iwhieh &'er?@tj-!%%ﬂW'tQJB@ff'X@ﬁeThﬁéﬂwm 'Stt[ﬂf)\émlﬁ@ﬁ’dg aaR%tBlPﬂldﬁijthﬂ freme

above- descrihbadaP&ié bf‘ﬁhe%iyléthﬁ‘ec%h% ﬁ{e ackihtdiWife NRen, RedudPriicti@eSichBfor
i nvented stylet device proovide ri gfe@;écrato t he nmedi cal tube, but 1t also

enabl es actWiteehaehesmiserted.las baeni lpRg thenaxali direciom dergthwise) of thehe
api cal end sﬁ?lett BRd %@'%@bué&pﬁaé Ebel?ﬁoﬁﬁéd ﬁ(%t &QsltlthFlél i§ F&.&Nfbva%bu f@nPhet he

passage, which enabl es passage tube thro even conpl ex
passages. [DEdgpred{dhe ﬁ\Y@ﬁtT'\‘Péefg"teyF"@tStY'St tf%\dﬁt%ltr@f "&ﬁ?om'é.‘t"é'?'?'h‘lhe AchiRtori s
swt L agl e ta?l]uh;eundmfef\rth;@abﬁwmch tHdh&tuatbenieé @Qn%ﬁrlﬂ@d?ééﬁ"déﬂéctﬁﬁ /adtbrdm?ijlt,dl ng
nmet hod,_ such as exur urvin or ong as
the axi¥ cyiBseyting §'P9I°gﬁtyl?égm Pr‘é“erq‘ﬁag ecgﬁdﬁ?‘i’ BQ%Q‘%W‘{SP?&HWFH‘StmOf a
3 t ][ ai ghtb | | ithe abbie- déscﬁdéd beh@ng of the sﬁ/ll‘étymnm%twba?f aétfglﬁxlysﬂwsgh? |lfﬁlebl§|ﬂ@@,h&t808rg |
eformabl e, ,even if the enti S S no nda ef or na
25 The. | nyelficpePrevig SEidHip cBe TRl it Bkt Aq Saeblen apta SHGG o &°
afolremant i gﬂeﬂcala?waltms itk rpeaélblﬁﬁditsthara@cbbérﬁmdf the rhémcaiftmfeemh dieﬁlﬁeléd |

et, an af o oned actuyator wires are i rted through at |east
B e L TE A e shenae Wt HaSe B e b g
bendi nglsof dévea cetmpledtpassagdse vari ous directions in which the nultiple
actuator wires have respectively been inparted with tension. A suitable

nunber 30 of actuator wire |unens through which actuator wires may be
i nserted i90208], forned at intervals of 80-180 around the circunference of

t he_ styl ef[ , they. r?e[) véﬂtﬁl? syétn?grrﬂgd o?%?feﬂgﬂh ﬂs swt%aglettg"bgng Slrscgqfow

mani pul ati ng mJI
adj ust t he Ths Vkending défomcatiooh isolby ahye bendimg metird, lsacm as rilexw‘eybendlmg: amdr e

direct iﬂﬁs : cu?\ﬁng,%r &a'ﬂ}hé), %é%g e{sqgé‘glial core of the stylet deforms into a condition other
than that of a straight line. It is sufficient, if only part of the stylet is bendable or
deformable, even if the entire stylet is not bendable or deformable.

[0009]

25 The inventive stylet device is also characterized in that multiple aforementioned
actuator wire lumens are formed in the aforementioned stylet, and the aforementioned
actuator wires are inserted through at least two of the multiple aforementioned actuator
wire lumens. This enables bending of the stylet in the various directions in which the
multiple actuator wires have respectively been imparted with tension. A suitable number

30 of actuator wire lumens through which actuator wires may be inserted is 2-4, formed at
intervals of 80°-180° around the circumference of the stylet; they are also formed at
equal intervals. In this case, by manipulating multiple actuator wires simultaneously, it is
possible to adjust the curvature direction of the stylet and bend the stylet in more
directions.
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When multiple actuator wires are used, the other end of each actuator wire
is connected to a single tension-conferring means. The use of a single
tension-conferring neans (device) is convenient because this enables
pul I i ng and nanlpulatlng of the 5 réspective actuator wires ahfNQH442

| mparting nsion to them In this case, the tension-conferring neans
are struct re simlar to a nulticolor ballpoint pen, for exanple, or it is
structured so tH&hen miiltplel aaiuates wires @re lueed rtke gther iendiof iedalalakctpatonwireds ed t o
r especti ve @phudb@l S 1oAlibREBRbIEIearisI Phd EélébPé"sﬁgféftgﬁéibﬁ‘goﬁ?@ﬁﬂﬁ are
characteri ze In t e act uat r wres are conneCted to a singre
actuat or | €0eans dedicehiss cenvenignt beqaysedhisr enabigseplindogrd ineanipylafingr ¢l

def | ect &d %ép&ﬁ% ctuatdtnirédiaHg Lthid |ﬁ19§ft|ﬁ§%?'téﬁ5n§ﬁ % Weerhf nﬁ s cagé Ltﬁ&or

wires. [0011] The inventive stylet 1s also structured so that it
furni shed vtP'E‘?riO’hﬁmﬁﬁ”'@alm%ﬁﬁ‘é arstructures pisHapea ravticaler hafloinkrane fes ﬁl‘@'ﬁﬁ’ié’d

actuator widreitiig sifuiured, soamét andIRH (el Uatithatbh fvetsS are GUMGEIAAY ddPnk&Ed to
af orenenti oned apical end, th the af orenenti oned apical ehd being |ess

figid than ERRECHY®AGHAIRY s CAIREaVelitithe enIog-RRIesYng Means SrRNBracETEeRa onl y

the api calinend affthd B@cuétbyl/vﬂ'bs whetorine bRy as a's$ng@é’ﬁbtb§l@r Iéveﬁ faﬁdaﬁuh RfuaforW 1 €.
| n order to obtain an  apical end t;{go is less ri g id than the nain unit, the

api cal '&nd F‘ée’f'&er?éﬁysft‘%rf? Heglydetiectepotfngpripf. dus; t'ﬂa@%&nﬁ'eﬁws ofpe

exanpl e, a ghydtetwifeyr wWhich only the apical end bends are realized if the
apical end is fornmed of a soft resin and the main unit of a hard resin. Wen
i dentical material is used for the entire unit, it is still possible to
actual i ze gostyjl et for which only the apical end bends by causing the outer
radi us of the aptcal n_unit, thus

g

t
oertno et ot nySTe it ARE pt ahyed SR ntls ABihE i an 258 areitos ur o
ﬁ ucg t Hat bmtmiyh bhe eapiof dthe afmderbemtdm;eb;acuattmwn@ -] adinijeﬂeaemd@ermm uriitgthali isy or
ness bet wee e, api [ en e,0
o ome CaotfiEbed B 1aPER—m SO L Enft I P8 arERMehiSE deich hdBEing )
for the actlasd ogidharetheuaferententibeed frainmewmit. flihisnmakes mmossibleetncbenﬁ anlyethet y| et

d h
our o head Bt e ek S0 BEDIGEIBUACIRIASAN G 0 oldhEid ANERELV°
i nto the neafiicahlend Lh‘hm i$ feskuigid thaedhevmain anit, dpé aaicaleerw lsdormd!d fromam eoftemd of
h f f
connocty (oA e Bt ke skl d s ofAficohl e AL HEbenddW | 0,
35 conpri seealizeddfithe apibal endiis formedJOf/mwfhresin@ndﬂlaﬁ mammmtmﬁecﬂ\ardanenmuwhem s

i nsert ed, - gl RateflaG LSRG RAERARB LKA s diRRId BScRRE B et RGRICHE! 1

tube unit into cavities wt
only the apical end bends by causing the outer radius of the apical end to be smaller than

that of the main unit, thus lowering the rigidity of the apical end. When bringing about a
25  structure such that only the apical end bends by causing a difference in rigidity or
hardness between the apical end portion ("apical end") and the other portions ("main
unit") of the stylet, as mentioned above, it is possible for the actuator wire lumen to be

formed from the apical end of the stylet towards the main unit.

30 [0012]

Another characteristic of the inventive medical tube assembly is the structure
whereby the stylet that is inserted into the medical tube is furnished with an apical end to
which one end of the aforementioned actuator wire is affixed, and with a main unit that is
connected to the aforementioned apical end; the aforementioned medical tube

35 comprises a main tube unit into which the aforementioned main unit is inserted, and with
a guidance member that guides the aforementioned main tube unit into cavities within
the body, and into which the aforementioned apical end is inserted, such that when



t he body, and into which the aforenenti oned apical end is inserted, such
that when - 5 - HKN 00442 tension is inparted to the aforenentioned
actuator wire by the aforenentioned _tension-conferring neans, the

af orenenti oned gui dance member is beRt. This structure, wherlikN-08d42api cal
end portio | dan f L ot h
passage th?toggithgrr Vé?%ﬁg%r )thé’lagéﬁé%ggggﬂegg @HF’SO\W%T Wt"‘t‘%%g‘?@lé‘gﬁ“°’%ﬁg

gui dance nemspn@pnﬁeﬁmgnmlartsathetajwemegtmadmdanedrrtemlm;istam, Thig Sjltld:ttlfd!lan t he
mai n t ube o be
bent. For E\Qgérrrpﬂntthg%P Egﬁéﬁ?ﬂ%drrﬁ%rggﬁ%a?k@Hiembﬁméafﬁ%%n%g%gﬁﬁg? bﬁg fégal
tube is | es§magthPassagerarough “@H@Wrﬁ!i‘idrﬁ?omﬁ’l% PasPagesit i s possible for only the
gui dance; nenber of the nedical tube to be bent. Alternatively, by neans of
a structure whereby the apical end of the stylet inserted into the nedical
tube is | es®0f8lgid than the main unit, it is possible to bend only the

gui dance member . |nhﬁ.s[&gé4ﬂne\@rmdhneemrﬁbér%fTtrmamleaféanmsé idTBictdred o' Be Iess

assenbly, nultiple |umens are hin the medi cal tube, a balloon is
attached t ofigig @aﬁéh? B {be 4Ry t%“ﬁ/\!@?'@lﬂ@ it Pgs%t?'? froaly the QU'PHQCQJ'B?EI‘Q%*@ bRenber .

20 Brief depégrti périéxanple, tifhaehbmrhé@ésof th@@m}an&s fighfbet of thetmEdiBAl tabe igilgey Of a
nmedi cal ub&éa se odi nen EtBé)resent [ nv ntion

is a criss Eﬁﬁ%ngﬁhewnaéwl{?ﬁ “&'tdh'FWFﬂIPJ@fQIﬁ’i” gyidangq e ?U‘Pj‘éh%?"eaf%a' 25
enbodi nent mbettbe:epde?ﬁemtemétwem b Meahk @ aestictufe cwHeeétgl thad;pn:al efcet thenal

view of the_ vi Jnl {-ﬂﬁ B l. eus. t.ub
erbod: rent - S¥el seracBla e Firtial B S Rr i then t8S et U3t WZBestniER tandw of a
styl et of amlyftﬁmghldmmb nmémbére present invention. 30 Figure 5 is a
Iong| tudi nal sectional view of the vicinity of an apical end of a stylet of
an enbodi ment of the present invention. Figure 6 is a |ongitudinal sectional
view ofl: t@034jon-conferring device of an emnbodi nent of the present
I nvention. With regard to the invented medical tube assembly, multiple lumens are formed

within the medical tube, a balloon is attached to its periphery, and a weight is attached to

the guidance member.

20 Brief description of the figures
[0015]

Figure 1 is a general view of a medical tube assembly of an embodiment of the
present invention.
Figure 2 is a cross-sectional view of a main tube unit of the ileus tube of an
25 embodiment of the present invention.
Figure 3 is a longitudinal sectional view of the vicinity of a guidance member of
the ileus tube of an embodiment of the present invention.
Figure 4 is a cross-sectional view of a stylet of an embodiment of the present
invention.
30 Figure 5 is a longitudinal sectional view of the vicinity of an apical end of a stylet
of an embodiment of the present invention.
Figure 6 is a longitudinal sectional view of a tension-conferring device of an
embodiment of the present invention.
Figure 7 is a cross-section at A-A of Figure 6.
35 Figure 8 is a view showing the condition wherein the apical end of a stylet is bent.
Figure 9 is a view showing the condition wherein the guidance member of an
ileus tube is bent.



Figure 7 is a cross-section at A-A of Figure 6. 35 Figure 8 is a view

showi ng the condition wherein the apical end of a stylet is bent. Figure 9
is a view showi ng the condition wherein the guidance nenber of an il eus
tube is bent. -6- HKN-00442 Figurdé10 is a longitudinal sedttdr44¢i ew
showi ng the condiidirndhenGbhyilhal SbHARCGWRHBRINGChe bridiBHSwidER e bent.
Figure 11 is _a viéw show ng_anot her exanpl e of the guidance nenber of an

i | eus tubeguidance giarneber »f pg ilgus types kedtshowi ng anot her exanpl e of a styl et
device. Figure Agures13s 8d® shoRiNgHneMen Bxdrifie 8f (A8 guRISAED hi2 nfer BF4rVileRk
device. Fiqure 14" is a cross-sectional view show ng the stylet of the other
exanpl e of Hbf stylet device. Figure 15 is a view showi ng the bent

condi tign of theriglingl1etis arbE dewaREwilg dndthep b¥arBiple ot 8 stiptideRicef t he ot her
exanpl e. Detail ed descr.iption of g{e, erred enbodi ment s 0016] 15 The

ption.

fol | owi ng st at erlfe®HE SPRSIIe \iew skowing theprihercexamiple AlRftdsl davisBe assenbly of
the present invemgiren4ushRebsdlsadlidhabviewisBowiAg thd stylat dfitR@bthér Bxunshiowl the t he
entire medical,  tube assenbly of this enbodi nent. The nedi cal tube assenbly
1 has an iIéﬂ%tqul?@' 100 as the nedical tube and stylet device 200. Ileus
tube 100 conpri sAgure 158 a viewdhowmgtthd Béht candltich ¢fihelstpieeapiedriend oflfhd siletr ei n

t he gui %ancde mem?ﬁ; ]Iﬁo I S on the apical end of 20 main tube unit 110 (shown
on t he ilef t9YICE&T 1e Y1E" BRMA'%g) . When ileus tube 100 is inserted into body
cavities transnasally or orally, the guidance nenber becones the | eading
menber and advances into the body cavity, and guides main tube unit 110 to
the affected area. The main tube unit 110 is a tubular nenber that foll ows
gui(dance nelDddeiled deB0Oriptiointdfiprefeined bmbpdimieatsned several |unmens that function
as ‘corri do(rﬁo)(gr]en the contents 25 of the affected area are to be drained to
the outsidée, or chemcals are to be supplied to the affected area fromthe
out si del5 f or exafh# fellowing staterherits explain ittenstplet dévicechraledjcallhatid assembly3® has

b tt Iy : fo. main. t ' i S.: 130
e ras. e dpleh1f iR USHEEAGFAL FlR 9idy Rl sring 8 Gufiibiden 130
to be descub®assantiyof thisremkasimenti hhe medizek tubg absentidy il ihak @o ilras tubefl00he

|1 intestd S0 i in kdbet ' ng,
Eg?l oolnnlggéél tgggrheg&%rﬁuﬁglaﬁégtyﬁkﬁg\?e S HEGAIbEOH 06 E6mpri¥TBGHain hdbel Mt 1952 N9

and a guidance member 120 wherein the guidance member 120 is on the apical end of

20  main tube unit 110 (shown on the left side of the drawing). When ileus tube 100 is
inserted into body cavities transnasally or orally, the guidance member becomes the
leading member and advances into the body cavity, and guides main tube unit 110 to the
affected area. The main tube unit 110 is a tubular member that follows guidance member
120, within which are formed several lumens that function as corridors when the contents

25 of the affected area are to be drained to the outside, or chemicals are to be supplied to
the affected area from the outside, for example. In the left portion of the drawing, balloon
130 has been attached to the circumference of main tube unit 110. This balloon 130
becomes inflated when it receives a supply of fluid from the balloon lumen to be
described below, and comes in contact with the inside wall of the small intestines, for

30 example, downstream of the stomach. In the drawing, balloon 130 is shown in its inflated
condition, but balloon 130 is contracted when ileus tube 100 is inserted into the body
cavity.

[0017]

35 The circumference of main tube unit 110 is provided with multiple inlet ports 111.
The irrigation side hole 112 is provided on the circumference of main tube unit 110 closer
to guidance member 120 than to the part where balloon 130 is attached. The basal end



condition, but balloon 130 is contracted when il eus tube 100 is inserted
into the body <cavity. [0017] 35 The circunference of main tube unit 110 is
provided with nultiple inlet ports 111 The irrigation side hole 112 is
provi ded on the circunference of maif tube unit 110 cl oser ﬂbK§dﬁﬂéﬁce

menber 120 nd -7-
H- KN- 00442 &fg'@ mttal it ‘E}ﬁ‘b% 6’31"\9%%3 @?Qﬁ%ﬁﬂg*&%ﬁéﬁ}e r’%@ﬁgﬁ%n?: ”%‘f‘%%é%‘?r st
branch 110arandhel @@cemtheﬁhmdmbraanbOC)aﬁhle stylet devieg| 200 armhwqe_.d \@d:l') a styled

styl et devigg @Hehslnpéﬁ"él&?&t& Rage, Sé%d & t%r\%ﬂoQ\-Joﬂ?é?ﬁﬁ?]'d%v@ tigd

shape, and a tension-conferring %ew ce ecte to t he t|p of
styl et 210.copnested tethe mmsfestyl@tﬂi% Whg@rlet@dtumﬂ@oas insatted infe @ybody cavif, et 210

| S i nserst ey 0l i GlseribY o HA Nibs 160 rv%tflerr Bah¢h HodBs %vﬁhﬂ"tﬁle bfawilde

drawi ng, and increases the rigidity of ileus tube 100. [0018] Figure 2 is a
radi al cros¥deereasns the rigigitnot i Wf?ﬁ 100110 of ileus tube 100. As 10 shown
in Figure 2, within main tube unit 110 a suction lunen 113 is formed, which
is a lumen for draining the contents fromw thin the central part of the
body to thdOBl#lsi de. The balloon lunen 114, which in the figure is shown

above suction | Lm@.;rrelzl?s a ir8difI0gr88sedtion [ nainh HWBRNUAION 16 8P MLy ﬁ\Jﬁef1|OU| fAsto
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uni t S50 LB Ao ubd B ARV EREicRIes Bk B oMt edi LRy gl Toé
fornmed on tduetion lumenfidBanfoemed aloagthe dxadlairaction of baic rewnit d 40.ecBhemultiple he
irrigation 019 t he
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tube 11y CQUH@%E%G%aMHtePtot .'llﬁtiBmanerP‘i%,'Carﬁd%m%unicates with balloon 130. The

irrigation tube 115 is also formed along the axial direction of main tube unit 110, parallel

to suction lumen 113. The irrigation side hole 112 formed on the circumference of main

tube unit 110 communicates with the irrigation tube 115.

25 [0019]

The suction lumen 113 communicates with the first branch 110a that branches
from the basal end of main tube unit 110, balloon lumen 114 communicates with the
second branch 110b, and irrigation tube 115 communicates with the third branch 110c.
As shown in Figure 1, valve 110e is connected to the end of second branch 110b. The

30 backflow valve 110f is connected to the end of third branch 110c. The backflow valve
110f permits fluids to flow from the outside into third branch 110c, but blocks fluids from
flowing from third branch 110c to the outside. The connector 110d is attached to the end
of first branch 110a. The stylet 210 of stylet device 200 is inserted into first branch 110a
via this connector 110d. As can be understood from Figure 1, stylet 210 is formed as an

35 elongated shape with a length that allows for insertion from the apical end of ileus tube
100 towards the posterior end.



As shown in Figure 1, valve 110e is connected to the end of second branch 11
. The 30 backflow valve 11 O is connected to the end of third branch
110c. The backflow valve 11 O pernits fluids to flow fromthe outside into
third branch 11 Cc, but bl ocks flui-ds from flow ng from thi HiKNrd846% 110c
to the out i@% The connector 11 Od is attached to the end of first branch
11 GCa. The et 210 of stylet device 200 is inserted into first branch 11
Ga via this corhigoedrs d18xlal cAssseseatidreshoniig the isthity obguidarpemeeriibersi?ploét 210
is formed 5 t | t Rt I f tion
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yith Bﬁoft ﬁ%%{'h

covered wit®la '%%P?”H*\?@i?ftﬁ%i’)@?ghﬁgz laﬁﬂqu‘%d §°V@f1?:ﬁ|a§;‘ ddvy 123
that the a>hh@énsrm\tmmaverometashh%kahtnoiké’raemtSofreelhl waighd ,122r§1reghh€éo\/\@h@ hts
12% aref| edlnpﬁ?%etermne ESI'[IOI’] 0qﬁldanc tugeq g 1 15
[0021] The 8¢ YeigNtS ey are fixgd &y pregeterpipe P?%‘E (ArHdanEs Juhe BRMPEH ekt or
110d, gn8d then inserted fromfirst branch 110a into suction |unen 113 of
mai n tube 38 1 110, and into <corridor 121 a of guidance tube nenber 121
(cf. Figur 63’%] The stylet 210 has an apical 20 tip 211 and a main unit 212,

as ishowgli)n Fi gUIf‘he slylefT2r0 Bplhsmdledtirhtp fii.’s’tZbrérﬁ:hfﬂlOﬁEfcbm)norﬁd&to(;apbdad:alncﬂhdn gf

st t t t t t t t
Ul dance. ¢ UBEE i e Braeh g % siyfierdienids ol bt e it 115 S liga ¢
t hat f ol | owsrridafl t12ta epguiddnceitpbehemband21 &flmﬂe@drheﬁtyieismmsrari apiesh 113
of rmai 0t UQ? illqléndlg%a?r{ uﬂnl ?ﬁ as sﬁgﬁm :}nopigu;lc-ahg 'ﬂ'Pe g&!:alttbpﬂqjlg‘fdr%eh% qﬁg of

soft résin (such as soO
apical end of stylet 210 and is the portlon that is inserted into corridor 121a within

guidance tube member 121 of ileus tube 100. The main unit 212 is the part that follows
after apical tip 211, and is inserted into suction lumen 113 of main tube unit 110 of ileus
tube 100. The apical tip 211 is formed of soft resin (such as soft polyurethane or

25 low-density polyethylene, for example), and main unit 212 is formed of hard resin (such
as hard polyurethane or high-density polyethylene, for example). This enables apical tip
211 to bend or deform into a flexion or curve, for example.

[0022]

30 Figure 4 shows a radial cross-section of stylet 210, and, Figure 5 shows an axial
cross-section of the vicinity of apical tip 211 of stylet 210. As shown in Figures 4 and 5,
stylet 210 is formed such that lumen 213 runs lengthwise through its approximate central
region. A reinforcing core wire (omitted from the drawings) is inserted into lumen 213. In
addition to reinforcing stylet 210 by inserting a core wire into lumen 213, it is possible to

35 reinforce the stylet by manufacturing the stylet so that a plastic resin covers the core

wire.



25 |l owdensity polyethyl ene, for exanple), and main unit 212 is forned of
hard resin (such as hard pol yurethane or high-density polyethylene, for

exanple). This enables apical tip 211 to bend or deforminto a flexion or
curve, for exanple. [0022] 30 Figuw® 4 shows a radial cross-FEQYA20f

stylet 210, 0 ?%51 Figure 5 shows an axial cross-section of the vicinity of
apical tip 8 of stylet 210. As shown in Figures 4 and 5, stylet 210 is
formed such thatAs almm miFEgurerts stwat @A ias deen farmgd Sot thatipplitiole (et tbregdnt r al
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[0023] As shown in Figure 210 has been formed so t hat tiple
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(herei nUﬂdeIUm@ﬁ'ZHft@tZM@' ¥14d %fi%hﬁ&!jlehgthwséfﬂﬁn %bi&ﬁulpaﬂ 128f stﬂéttzll@ttQWarWsr €
| umen 214") have %een or ned as to 5 surround lu 213." Each act uat or

wire | unen '??L'ﬂém't 14t opeLnd; 'HSP'BF%H‘% W%‘%&qsﬁutekadtwemgeb?ﬁ%@tstyﬂ om t he
axi al core Diwhaé yh@btr%i%nd/}é opBe\Wam theFbalal end of styfet ZAOUALOEhOWH B theumen

214a, 4b, 214c i or e hwi se from pIC of st | et 210
ovar a0 AN+ Mot Sch cehBlarivie 1SR g B 1ab e Snd T Ro rokitrending
| eadi ng rrerrmlnatarlanrefs 25115y| 2t 5b, 2464 24b¢ Ihavé ft%eﬁtlhﬁérteﬁndwdrémamﬂ cfdn@cmvéltne
basal end o sho uat or

f st 0,d W thin
sl e oA S e nbehes Al i A Al el e 55830 U2t
ang 2|150 h aactudiercwire 2$5'ar Qﬂdb(iﬁces throsteliroagh thecdlosesl end ofedfcerat@dvitedument he
si ngul ar as tor ) end
2ot vator 7% A€, 70 tcpg i Sy SO niahos St o re 8BS Herdier 236 o o
W re | ufen of&lwa,21214b, and 214c, and fixed in stylet 210 in a position
close to | eading nmenber 216 15 of stylet 210. [0024] The stylet 210, into
which the three actuator w res 215a, 215b, and 215c have been inserted, is
connect ed t[0024je tension-conferring device 220 on the basal end, as 20

shown in Figure ﬂ{ébtﬂ 0, ' evi ce
220 is formed i n-tlhoe gtRIeE ?g%gg?ﬁ@néhhape Eéésen%ér?r%it?il\nﬁest gﬂﬁ céggﬁn Qgﬁe{rﬁcq’%\lgur e 6
is an axi al bee@riowtesieiﬁtmmeetedd@ﬂwethesnpn@n@fetrhutdavmclZa@e@ thecbdsehendndb se

axi s ofyd engioU HHG&e 1.8 the present embodiment, the tension-conferring device 220 is
formed into an elongated shape resembling a ball-point pen. Figure 6 is an axial
cross-section across the plane that includes the lengthwise axis of tension-conferring
device 220. Figure 7 is an enlarged cross-section at A-A of Figure 6. As shown in these
drawings, the tension-conferring device 220 has a main unit 221 formed in a rounded bar

25 shape. Within the main unit 221, three corridors 222 have been formed at equal
circumferential intervals. On the periphery of main unit 221, windows 223 have been
formed, in which slit-shaped sections have been cut out along the axial direction. Three
of these windows 223 are formed at equal circumferential intervals, each communicating
with a corridor 222, and opposite that corridor 222, thus creating apertures in a fixed

30 portion of each corridor 222 (in Figure 6, the portion is about one-half). The width of each
window 223 is narrower than the width of each corridor 222.

[0025]
An actuator lever 224 is attached to main unit 221. This actuator lever 224 has a
35 guiding member 224a, coupling member 224b, and an actuator member 224c. The
guiding member 224a is inserted into corridor 222, and is able to move in the axial
direction of main unit 221 along corridor 222. The coupling member 224b is emplaced



device 220. Figure 7 is an enlarged cross-section at A-A of Figure 6. As
shown in these draw ngs, the tension-conferring device 220 has a main unit
221 formed in a rounded bar 25 shape, Wthin the main unit 221 three
corridors 222 have been forned at ed®al circunferential intBrRM08442 the
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enpl aced _10- H KN-00442 vertically on guiding nmenber 224a, extends
radi al |y oyoegelds frommain unit 221, and proj ects outwards fromW| ndow
223. TH% act uat of nber _224c
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advances fr ; t i 41 L: it
o1 v ot h 21, Sl ol el isifxeiito BchlalcRiRel P44 Wi, Rls RREBIMS, |
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lever 224; and it is also possible to position actuator member 224c¢ at the left side of

Figure 6 at normal times.

25 [0027]
When the treatment or diagnosis of ileus is to be conducted with a medical tube
assembly 1 of the structure described above, first a condition is created whereby stylet
210 is inserted into ileus tube 100, as shown in Figure 1, and then ileus tube 100 is
inserted transnasally or orally with guidance member 120 as the leading side. Then ileus
30 tube 100 passes through the esophagus and reaches the stomach, and as the next step,
it is poised to pass through the stomach via the pyloric ring. At this time, in order to pass
through the pyloric ring, the operator operates the actuator lever 224 of the
tension-conferring device 220, and actuator member 224¢ moves in the direction of
arrow B in Figure 1. This then causes the actuator wire 215, being affixed to the
35 manipulated actuator lever 224, to be pulled. Therefore, the pulled actuator wire 215
becomes tense, and thus tension is imparted to actuator wire 215. This tension is

transferred to stylet 210, which is affixed to one end of actuator wire 215. Here, as shown



20 shown in Figure 6, wwth a finger, thus pulling the actuator wire 215. It
is also possible to provide an energizing nmeans, such as a spring wthin
corridor 222, to energize actuator |ever 224; and it is also |POSSI ble to
posi tion actuator nenber 224c at thdlreft side of Fi gure 6 HtKNEP44 ti nes.
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order to pass hr ou orirc rin eoerator oerates t t uat or
| ever 224 oyhighan aFBﬁéqfd’HfQ:Hﬁ'f example @%Werewmm5@nh98ab¢mmeﬂ¢ﬁatao\ghlcl224c

moves in thgndbd B&S b&dh itipartfF 4 thus R bEA@URnid dirddtion. t hen causes the
actuator wire 215, being affixed to the 35 mani pul ated actuator |ever 224,

to be pulled. Therefore, the pulled actuator wire 215 becones tense, and
t hus tenmgoozgq inmparted to actuator wire 215. This tension is transferred
to styl 10, which is affixed to one end of actuator wre 215  Here, as

shown -1011 - H (igraothe apicalfi R Hlupfstuet 240 bgs geen fasmed b sofhresifa ped thgiman | unens
214a, t2_14bI ,un@trd 22&{£ﬁwrﬁgf)émedt 3;1 15Ha‘$:b%bn ?@r&e%isofhéfﬁﬂtégmgw Bpl@alﬂ?ﬁﬂ'ﬂ It i®est hat
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contract | ase I N the Il rec ar w.re u arrpe
S unror wiPaE aind'9lidne REShe el Rls R Hoth i pei el G Mﬁﬁ%@ S8R Lat or
Wi rg 2(]115a) |im?]telde§rbennsmhﬁ¢ td @pishli ﬁm211|.ehgu|<en1hmi§atbeetal crmaséamnfcandelt hus
it bends in.t I rection 0 .10 ,Her e, aplca 1o et
)10 ras bediciftyiorahidBRbs Bbmuel d2nbr ik (i fop, WiSnBRh FPEighiel1d e fHiodl i1 o1,
tip 211 ha521baﬂrstyllej|2rtﬁd:umfeslsara§ to éendfo the s'eqeifomhedbypacﬁaétorw:ré kmeen 214gnd t han

_rrai n ynit %é‘ac due e%fncfﬁ eé'ﬂeﬁ% %aﬂa%v?r I21 \Aﬁﬁlcjn t&tsn%‘é P(Ase&ee%:lrrg %hd?s sf@%{shol\n

in Figure 0t he ar or erent | ens on cause ap
bent, as sHi@nbends, F$ gpice! fip 2t me:ogwsdaMO@ntaeth the tnrefr wdlleaf scarmidoe 12(1)@ in

Q‘IHC“F?&L?Z%%"@# 3 B8 Mok 2711 6 RupRcTUo, ThiAil WhdrinBbfio) P,
120 of il elleus tikee 100 as Aeells Boduthusnguidanse emardben 1290 abilesis| tubé J00 is bent. By
means of this operation, guidance member 120 is bent in the desired direction, and thus
the apical end of guidance member 120 faces the direction of the pyloric ring. In this
condition ileus tube 100 is caused to progress further, and is caused to pass through the
25  pyloric ring. Thereafter, byrepeatedly conducting operations identical to those described
above, the ileus tube 100 passes through portions having curved passageways, such as
Treitz's ligament, for example, and progresses to the small intestine. When the curvature
orientation of the passage changes while ileus tube 100 is progressing through the
curved passageways, the actuator lever 224 for manipulation is changed to correspond
30 tothe curvature orientation. By manipulating two actuator levers 224 simultaneously, it is
possible to bend guidance member 120 in a direction intermediate to the flexure

directions when lever is manipulated by itself.

[0029]

35 When main tube unit 110 of ileus tube 100 reaches the small intestine, for
example, the stylet 210 is withdrawn from ileus tube 100. Fluid is supplied from second
branch 110b to balloon lumen 114. Then the fluid passes through balloon lumen 114 and



211 of stylet 210 curves so as to bend to the side formed by actuator wire

| umen 214 in which has been inserted actuator wire 215, to which tension
has been inparted. As stylet 210 bends, its apical tip 211 cones into
contact with the inner wall of corrildor 121a 20 formed in gufidéiN©®8442be
menber 121 . | , gl I (tal ' f o 100
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il eus tube 100 passes through portions having curved passageways, such as

Treitz's liganment, for exanple, and progresses to the small intestine. Wen
the curvat uypesojori entation of the passage changes while ileus tube 100 is
progr essi ng throu%h t he curvedcpgassageways t he actuator |ever 224 for
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i ntestine, foﬁéﬂexanpl e, by the peristaltic novenent of the small intestine,
for 5 exan[p e.” Then, the ileus tube 100 progresses to the desired | ocation.
[ 0030] Once the Figenesttis@edra@hglshswingagdifsrestiexampld éorttbe stewctirecd theoilgus a
suction bag, | fol. . i : ' rat ed,
and the i noiigE oyFBRAE ffiber g’ Mediaf e, 25fng 128 Sl 8E RAR QdedtRE 2 P
of the snaltube mesierids, Suchra sisuatue makes it possitde td giveomore elasticity tmguidante from

api cal AN BBe iy I3 o th SR XEMIRer B the ke BON) dRlanBOlg 111

of main tube unit e contents thus take m “suction [unmen
113 t hr oughmembgt 1Bt.anch 110a and are recovered in the suction bag. In this

[0032]
Figure 12 is a top view of another example of the stylet device, and Figure 13 is a
25 side view. This stylet device 300 has a tension-conferring device 320 provided with two
rotatable actuator levers (first actuator lever 321, and second actuator lever 322). The
first and second actuator levers 321 and 322 are attached one above the other such that
they share the same axis of rotation. As shown in Figure 13, the first actuator lever 321 is
linked to first disk plate 325 positioned within main unit 330, via first connecting shaft 323,
30 and is structured with first connecting shaft 323 as the axis, so as to rotate as an
integrated unit with first disk plate 325. The second actuator lever 322 is linked to second
disk plate 326 positioned within main unit 330, via second connecting cylinder 324, and is
structured with second connecting cylinder 324 representing the axis to rotate as an
integrated unit with second disk plate 326. The second actuator lever 322, second
35 connecting cylinder 324, and the second disk plate 326 are interpolated with first
connecting shaft 323, and this assembly is structured to be disposed with first
connecting shaft 323 representing the axis. It is possible to permit mutually independent



way, an ileus, for exanple, is treated. 15 [0031] Figure 11 is a draw ng
showing a different exanple for the structure of the ileus tube guidance
menber. In this nmedical tube, a spring 124 is provided inside guidance tube
menber 121. Such a structure nakes-i18-possible to give nore BHINODE4Zy to

gui dance 20 121, .and_t hus .enabl es fl exib nding of. the entire
Body of guirataan TR Bl . 17 B3Py SR e e a6 on) BeRe BetBeBlys s o her
exanpl e of plate 326 yhdisedend disk plated3d8. gure 13 is a 25 side view This stylet
devi ce 300 has a tension-conferring device 320 provided with two rotatable

actuator levers (first actuator |ever 321, and second actuator |ever 322).
The first [B@3Blsecond actuator |evers 321 and 322 are attached one above the

ot her such t hat 24l ' : i N Rgur e
e 1 st ot eieP 376 fiab 38 SRAF R S11 GimdPhELdiORgi nd I idIn Wiy 18
posi ti oned faireed of haid resimithe awn unit 833G phrtensieamsprferringfeyicgr3203s Attadtddad i s

structured i bisd bhd bf MaMURR 1129 ] Ero%géegtéantd?%ty?éf 350 isSho@ it Pigh A € as

an integrated unit wth first disk plate 325. The second actuator |ever 322
is |inked tAs shavenia FigHrek4plugtes 3936 inkpwhich gretpferringicaraywire (eiitted fam thei o

second connggiingd isCHsbREE! is F8fmeditfl tHeS cro8$-5&&@ioHRLEeiert B S19ePRd0CaRN &l NY
cylinder 324 representing the axis to rotate as an integrated unit wth

second @i si@dateravimplymens are temad ah 89 URtesraly @i the crspmiergpeshef lamer dhdidet i ng

cylinder 32fle prsadntdifbaemdthdisttualiralir 13Mén forMet Bh S AIRLRIE ofMtHeltrwihgt
connecting shaft 323, and this assenbly is structurﬁd to %&dl sposed w th

first conrf%ES'i‘Wé{“%’thr' heaciyatoradre{imag farmed Quitke leftisideds [eidumen d141dheer i t
ﬂugua: ly id_rubam_b}dﬁfglumb?n-fohhéﬂ\b@E}MBF_sLd@ti%Ubw lm?rbaum,?natktﬁéalbtuatofwrre .
exanpl e, I SPOSLN earl ngs an e I Ke Irs IS e, an
Socond i SHUTBRIThed R the Buet g s hueruiras 145 §ha gctiater ik funh SRsTR, o e
011: sof t1sr 6831I4r,]§81duas foahed divng tiElaxialfopientatiorodf styléetd3 10efRan apichidip®tiitowards 330

(6] t ensi on- conft er

' devi 320 i t h t t b I d of ' it
S12. A r aciERRATEUBOTAT piSer Aes D18t 316" P BB R G heER fostel e o
i R Fi gur e ldktudtomnmire &ihﬁangimm :if/VAi,czhm,_arﬂitnhdrohe@ndmf Ee_cmrétcle wirers 1i5¢, 61 fsf, r omI
t he r aw | ser is forn n LASS-,sectional ce of styl et
510, ana ot 3150 e eGP p peicBL AEAL B hVRs PIBTHTSber PReapOAN o pe”
ci r cunf er eraxtuabdr wicenrameB8 B34d | 3141, 314r, 314u, and the other end is affixed to first disk plate
20 325 or second disk plate 326.

[0034]
Attached to disk plates 325 and 326, seen from the radial cross-section of stylet
310 (Figure 14), are the ends of actuator wires 315r, 315l, 315u, 315d, which are
25 inserted into lumens 314d, 314l, 314r, 314u, in positions opposite lumen 313. For
example, actuator wires 315r and 315l inserted into right lumen 314r and left lumen 314l
may be affixed to first disk plate 325, and actuator wires 315u and 315d inserted into
upper lumen 314u and lower lumen 314d may be affixed to second disk plate 326. The
actuator wires 315r, 315l, 315u, 315d are affixed to disk plates 325 and 326 such that,
30 when disk plate 325 or 326 is rotated in a single direction, one of the actuator wires 315
will be pulled, and if it is rotated in the other direction, the other actuator wire 315 will
pulled.

[0035]

35 Given the structure, described above, when first actuator lever 321 is rotationally
manipulated, tension will be imparted to either the actuator wire 315r or actuator wire
315l inserted into right lumen 314r or left lumen 314l, and the apical tip 311 of stylet 310



t he present enbodi ment, the actuator wre lunmen fornmed on the right side of
the drawing is right lumen 314r, the actuator wire lunmen fornmed on the |left
side is left lumen 3141, the actuator wire lunmen forned on the top side is
upper lunen 314u, and the actuator-ifre |umen forned on t heH’dWeP442 de is

| ower | umen,. . j T J 314r au i
formed al onqu[?%%‘g’ w&ﬁ%ﬁﬁ?‘g% 'll@ht(a !5?(}1“8 H?fsfi‘ H'g‘ﬁ'[yél 125}@'181%#?%% hz]iagfjt'éfedtopg %gtﬁitof owar ds
mai n unit 3Ver 37Aé ratationalyrmanipgated 1ensio Willhe BiBed dmditlsst Sk actuatobeise
inserted i e MV : : d of
et uat o i g S ERLEkies Gy pERERoG tper e 314 SltouBtimé Hlag JRLLEC, U1 oy
310 and paspieal im3th ofistiiell 319 wilhbensdyn theaunwaad or dewnwart direetiopl Ychn the ather 314r
314u, ard t ' {1l | o5t (i - - nd
i sk pl ot e 00 B ARG sbfort SUHRE: el N ard 300 B iR gR o3y LA e
radi al cr odranirdated.it isfrossiplede bend the(apiqplierd afstyleta3® towardsiibe uewerdeft. @at or
W res 3157 to3drad the3brir rightod, which are 25 inserted into lumens 314d, 3141,
314r, 314u, in positions opposite |unen 313. For exanple, actuator wres
315r and 3151 inserted into right |unen 314r and left lunen 3141 nmay be

affixed tohodejt di sk plate 325, and actuator wires 315u and 315d inserted

into upper lunmen 314u and | ower | unmen 314d naé be affixed to second di sk
plate 396. The AseXpiinad Fovesstyeirievicss 290 and (10 oths present ambodimgnisarei sk

pl at Ies 3_25 famdat_ oeﬁﬁaﬁtéldﬂ}dalfeﬁi sha&,vﬂt}ﬂna@ &Afpabgafilgfa béac:isln@[)de&ﬁﬁxla:msrgrmb@ga%ifi _nt a
single direction, ope e actuator wire Wi e pulled and i [
s Lot at ed SR WD RbfeteCard 1D ntisheire Brmss eaheiar Wi Smenss (e £ 145nu1 | ed.
%(23(133_5] 35 zcﬁweﬁrlmcf &p1ds BN ml,caluuﬁ 321 Hesphj Waﬂaﬂr@ctiMmrpd‘sitibﬁﬁ tmhpaﬁ@rauy ﬁver
is rotat) o mani pul ated, tension wl | rted to r, _the
Sotunt or Cw s the MM 8l gy AR 3eRate Wires P1ap PHBH FiBg Aha RO A8 47 o
| eft | usen 33541315anHattdne idprtediintd agtuSddwiod lusiens @t 43 10D14b1dnd 2H46NatD31y, W | |
bend in the,l 0 i ght. directio f... Figure 1 On e ot her, hand, if
cotond act 1B P14 Bid Wabnd phE B BT itnd eftdiTpi 2l e ol [ IRS P ARS.,
| nparted t 316] ahet with tensiari-variferringi degice8 220 and 320t that impant teasidd el actoater t ed
I nto upper J.u 3 0 ower 4 th api cal ti 1 of stylet
510 wi || bt s ibpohted 4k drshllar 375 A387 phd et AR GRhediePiatng offer b
the first aamdsstaciuatonsiress?ha, 2 tobeP2$583hd anst, 3152, HidSe, 315d.Theapioaidipy 211
rotationall nj | Ly 4 ' ' f yl et
02t oo PR A oy %, BS54 B Ry B GLecEh o
operation of tension-conferring devices 220 and 320. This makes it possible to actively
bend the guidance member 120 of ileus tube 100, into which stylets 210 and 310 have
been inserted. Accordingly, it is possible to easily pass ileus tube 100 through even
complex passages in the body cavity.
25
[0037]
As for stylet 210, the apical tip 211 is formed from a soft resin, whereas the main
unit 212 is formed from a hard resin, so apical tip 211 is not as hard as main unit 212.
This allows bending or deformation of only apical tip 211. Since only the apical tip 211 of
30 stylet 210 is bent, it is possible to bend only the guidance member 120 of ileus tube 100

in which apical tip 211 is inserted.

[0038]
The foregoing statements have described working modes of the present
35 invention, but the present invention is not limited to these embodiments. For example, in
the aforementioned embodiment, apical tip 211 was less rigid than main unit 212 of stylet
210, in order that only the guidance member 120 of ileus tube 100 would bend, but it is



[0036] 10 As expl ai ned above, stylet devices 200 and 300 of the present
enbodi ments are formed in an el ongated shape, and are capable of bending
deformation; they are furnished with stylets 210 and 310 in which are
formed actuator wire |lunmens 214a, 213b, 214c and 314d, 3141H-KB¥HP44314y

clong e ool et iphls AUELL PARorBal uBlciohIdheidat ool kRt OB e
15 315u, 31wut t19a0 oedeeforrmlyrthedudan@ rmenbet t20 tnibepd lInitiein a9, gaidafdeltupeand

214c and 31!%9 % ?%%60 eé:‘lH%T%aQ’dfp%sﬂn?ﬂ&%lr@Mbb)iﬁq 119 &ﬁb@ﬁirﬁ%b tips

211 and 311 o tension-conferrin evi ces 220
and 320 thafrom ﬁﬂi@fd resisn tusrnakingsit persitis for giidarcermemben 120 b@l@iﬁ rl%d]th‘l8315r
3151, 3 r W res
215a, 2 m%’%gﬁbﬂuﬂt %%Et 94§ po %0% h9yfeah éé‘t"g%.mcea .5‘52 peTiaRhe S
of styl ets ynitdd 1919yt efthe same materal, Lhué@rtr@ externg daametemf;guwénae&@émwbﬂg to

the operatiAne@k shier than ?r%%?ﬁqéfn%béj@ﬁﬂ 15 a3@91e?él¥§/ f§ mé'ﬂ?:b%éfﬁt%é?s{ 2bt

possible to actively bend the gui dance nmenbe eus tube 100, into
whi ch styl dededless 596‘ tQEO “Fﬁi%é“beo%hﬂ%féﬂ é'&ith%é@&"ﬂ‘i’ﬂiﬁ’rﬁd emborign%s@. bl e

to easil y p&aér fot @Méaltt.almﬂageuésrsqgmhswm m§nﬁ'ﬂﬁit%2l@ﬁ§t§%ﬂ§$0 itRe figal'apdy
cavity. 0037] for St% et 21 he apical tip 211 is forned froma

sof t re]& n, \/m‘%?%fé’émtaﬂ@f gefl resimphieonain ‘é‘"tf%ﬂrzr%%ﬁ fPF'Bﬁﬁ’ &f akat resl Rutikig

api cal tip Add possiteforathe piddl 8 2MRitd beNéds r?gflui thanThafh @il 28 bp@eldg Ehep!
def ormati on of n||¥| api cal %}ngll Si ce on the gl cal . ti 211 f 30
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stylet 210 18 tefjalg Sq RO P NEaRT L %frfaafbﬁ m%ﬁ%’f?é & P¥o of
il eus tube &&agmgrtha/rurﬁbeaﬁatqab éxtgind 1diamater rwefptoadt:p [2@@38]snﬁ1ler tHahegei ng

st dt enent s ve descrij bed wor ki s, of ent i nventi but
Tho o1 eoenSTaTRMISaReT o mBD yt A 2ekp gt il BF 2b] B ehigCthan iRk o2 ™
t2 rluza a]: olrsterrF,%o w;t?ge@rbodm&m’b{usﬁ?lo@aImén 2)132c’ldseé\tasthé esister ogstyle%mf rmlama U?IL

or S in order al,, O nce, ne 0 eus upe
256 wour o ifertional a oLt wihd R lchet 37 el SRTRITERE oofe wikithelEe
menber 120 io$ertdddnt® thelbertlibﬁ@f luneine 13dsened withih apieal tip@1n maydse made smalkd i n
order for oplLy,th e nber Oto e t hi. e L da t ube
ber 101 hy e Gafidte 31 e (Rl &0 iheRER fhio Mk ROz BT s oMHLARRGS Lo
formed fromaia UnaQGZIansithus theuigiditp kf apcal tip potwilllbededsdhamyihiatiefrmoan neib®E2. 120
to be lgss rigid than



5 main tube unit 110. It is also possible to form gui dance tube nmenber 121
and main tube wunit 110 out of the sanme material, but for the external

di anet er of gui dance tube nmenber 121 to be snaller than that of main tube
unit 110, and thereby for gui dance-fBnber 120 to be less ri §rNORAR nain
tube unit 110. Also, in the aforenentioned enbodinent, in order for apical
tip 211 to be less rigid than the main unit 212 of stylet 210, the apical
tip 10 211 was fornmed of a soft resin Gldime main unit 212 was forned of a
hard resin, but it is al so possible for the apical tip 211 to be less rigid
than main unit 212 using other materials. It is also possible by neans

ot her than bhﬁaﬁﬁlﬁh@ewweaﬁﬁt@m gharagigrizedcartipatdhe govice eRMPfISES: t he shape t hat
the extegrnal di %&ﬁfm%le%@lé’c%bﬂﬁ 'ﬂo?iaéwhé aﬁ@&r{f‘%&?{_ Hiadpel 4Ry bé?cflé ?Fd?/ﬁited _

dianmeter of main unit 212 t hat api cal &1 | ess ri han mai n

unit 212. Mtwrs@ctwtphwm&ﬁmef (t264vt3ﬂ1éap?1:ﬁh 3il 4 34 ¢>ﬁﬁ%ngzmaarba>@élr@<‘é'ovhe

center of shxél;fb%.t.aﬁ%awdrardmy offfb%ﬁfe?hﬁ?tﬁ ré’sfpe@t o &o¥d E&utivh oNs&ld shet; | umen
213, the diameter of the core wire inserted into the portion of

| umen 213 for neoa’\AF?tHPtR’ é(‘ﬂiec@ﬂ5t?1§azfi5hfa§ﬂﬁ9e3ﬂrﬁ)d@5§m inég thec ﬂ‘aHatPhé’"e

di ?hrret er ofjuinee, \flﬁ%ﬁ;\%dé%ﬁd[tﬁtsaidfaﬁhm&rvh@islafftxf@d‘tchﬁlewlwlétl Qihdtl hat is L or |de
within _ main uni us the rig of apica e |l ess
than tHAN of i HtaiEr- RN ean 2t shatestStbioniner Snd oLingiactuaiy oo
(200, 300) wiraforihgdrtidgtnsidntth ée ddatotenireze conprises: 5 a defornmabl e styl et
(210, 310) having an el ongated shape and being provided wth an actuator

wre lunmen (214, 214a, 214b, 214c, 314) extending in an axial direction in
a position 2 hradtyletsdevivadi (200,)300§ scqvedih@to miairﬁmrcmrmténzbd |rathefm9mpl%e=mtdamﬁ of

sai'd stylet:. an actu r 15, , 2 21 2 er to the
actuator wi Y& ﬂ1 &t'ah%)m& 1%6?1&‘%%3?’ s%{feig%?% %W%E(’ﬁ{@

t he stylSet ,actwatd vlifesa(21 & rslisan2 thn L €5a, Bmg) are asertéd abo tmﬁﬂﬁ)mmmﬁmémdtuple

anot her end térm E:E'nu tor wre for inparting tension to the actuator
wre. 2. A s‘ils'ﬁ VI i (200 300) according to Claim1, characterized in
that multiple actuator wre lunmens (214, 2l14a, 214D, 214c 314) are forned

in the styl gty %tﬁ%?deﬁ&g %200‘3@80) é&o?&r&f@h@lgnﬁw ro‘?ﬁl (:ﬁ&léctte%}% in ta;‘PlIRe sl?}/?é?

315) are inser 3.
A styl et def2il@e310200mpadeEs)a distabent pagt toovh@thadne e._ncmf the acthatoamrel(i‘lieélﬁm t hat

et uat A7 i 2155 3157399 ARG S findt Pt 2 ) 1 BARRt 1 CorbBLfeR oo I BG °0F
(212, 312) marawvhesenmmatale@ctwtllaéesmrzgtchmaeﬁw main part.

4. A medical tube assembly (1) comprising a stylet device (200, 300) according to any of
Claims 1 to 3 and a medical tube (100) having an interior into which the stylet (210, 310)
25  of the stylet device is inserted.

5. A medical tube assembly (1) according to Claim 4, characterized in that the medical
tube (100) comprises a main tube unit (110) into which the main unit is inserted, and a
guidance member (120) that guides the main tube unit into cavities within the body, and
30 into which the distal end part is inserted, such that when tension is imparted to the
actuator wire by the tension-conferring means (220, 320), the guidance member is bent.

6. A medical tube assembly (1) according to Claim 5, characterized in that the guidance
member (120) is less rigid than the main tube unit (110).
35



part, wherein the distal end part is less rigid than the main part. 4. A
nmedi cal tube assenbly (1) conprising a stylet device (200, 300) according to
any of Cdains 1 to 3 and a nedical tube (100) having an interior into which
the stylet (210, 310) 25 of the styFet device is inserted. HKMOM cal

Lube (100) e eHsEE (P arSimf, D ReEPnet ) oD o apias RS A et TRTPIPS

inserted, {;hmflleﬁs aﬁajfdiﬁiedemmmiﬂw metita) tubleamogmajg_sudohfa(ma) is dttdeheditto itsi nt od
t t t t t t edq,
Cueh that iraRherengron et 52y B abed fuF gbefnie FefleeElBgPre | ° 1M

tensi on-conferring nmeans (220, 320) the gw dance menber s bent.

medi cal .tu ass characterized in tha the
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H KN- 00442 unit.(1 m)rmmpuaés 4 siatioa diaeerb( W 3], J)baticaroludieng 114) dodannrigation tube
characterlg ﬁj inthat multiple lunmens are formed within the nedical tube
(100) I%}On (130) is attached to its periphery, and a weight (122) is
attached to the guidance nenber (120). 5 8. A nedical tube assenbly (1)
according to Caim5, characterized in that the main tube wunit (110)
conprises a suction lunmen (113), a balloon lunmen (114) and an irrigation
tube (115).



