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Technical Field This invention relates to a surgical treatnent instrunment 20
for opening an incision. Particularly, the invention relates to a surgl‘@a’f

5 treatnment instrument used in the cases where after a treatnment is o

ef fected under a pneunoperitoneum condijti on, the pneunoperitoneum condition

I s canceled, and an internal organ is taken out of the body, a m \ N\\W\M\N\
treated, and where the organ is a@aiSCRIEUONed i nto the 10 bodm “\mm

under a pneunoperitoneum condition, an affected part is confirned, ,3gg«al so
an additional treatnment PYRGICEA TBEAKYIEONThd NETIRUMENTecent years,

endoscopi ¢ surgical 15 operations have been extensively perfOrmm“mmlﬁlm“mmn

*G00002*
Technical Field
This invention relates to a surgical
treatment instrument for opening an incision.
Particularly, the invention relates to a surgical
5 treatment instrument used in the cases where after a
treatment is effected under a pneumoperitoneum
condition, the pneumoperitoneum condition is canceled,
and an internal organ is taken out of the body, and is
treated, and where the organ is again returned into the
10 body, and again under a pneumoperitoneum condition, an
affected part is confirmed, and also an additional

treatment is given.

Background Art
In recent years, endoscopic surgical

15 operations have been extensively performed as a low-
invasion surgical operation method. The endoscopic
surgical operation is a low-invasion operation, and has
advantages that the term of hospitalization is short
and that a wound is small. On the part of the

20 operator, there are disadvantages that since the
cperator performs the operation, using treatment
instruments, such as a plurality of forceps, while

viewing an image projected on a screen by the



i nvasi on surgical operation nethod. The endoscopic surgical operation is a
| ow-i nvasi on operation, and has advantages that the term of hospitalization
is short and that a wound is small. On the part of the 20 operator, there
are di sadvantages that since the operator perforns the operation, using
treatnment instrunments, such as a plurabity of forceps, while view ng an

i mage projected on a screen by the 2 endoscope, the manipulation is

di fficult, aasddmachpti nthesmeegpiuledioso itshali fifieudper aner mnurdertgioes a
considerable stress. Particularly, it tends to take a long tine to perform
an operationisnrepeisedrmach &hdtsthkeobargé crntesicirgeesard t he operator
undergoes a great stress. Therefore, when it is expected that a |arge
sanpl e is fiRaNFydeaRBACOGE T GFBer Barkéatidant yundér tamdendesddge i
effected, there is required a surgical treatnment instrunment capabl e of

easi |y cl osi hg§"8 SHBFI CROPPAEPEMoAN( BRELRE 1pFe s & PENSE CBGSH anshal | er

i nci si on gs gornfdé so,.that the procedgre can easily shifted fromthe
treat ment 2untBf tREIPnEOREEELPEondlm EBRAIPPESATLS PRECEIOSEMENELSHH i ed to

the internal _prgan taken out to the body.surface thr h th nmal

e Shon "5s0ERR | MBRua5bar e MBERa2] 4y PeBS e SHa A e Srbnber s for
ri ing the 1 nal o.fix. t S and lindrical nenber, and

?hepgpaging %%ﬁgggkgghgwgég%%iﬁékéﬁapﬁyg%ESSan ﬁgﬁéépgngsug Fﬁé@%ﬁ by a

si npl e mechapj gxLBpWNi gheEREERAS, OEnEbE Likkeeqa0 REf ar %gﬁgqcfailxed to the
fixing nmenber |nser?ed Iin a peritoneal cavity, "are pulle p, and are

fastened to theathXhtgineobenedtspagadieubsi dasthe peviktaneal sgaviity. In
this surgical treatnent instrunent, when a pneunoperitoneumcondition is

agai n creat etlhci ot 6rpsorSthanpbemi psethed thraughsaasmakl ihBeissican, and can
be operated thanks to the provision of two kinds of airtight nenbers for
mai nt ai ni ng aa adbrheght scohdati bhewhencebertr eahneatiilgsthammertds i s not
inserted and when 3
from the treatment under the pneumoperitoneum condition
to the treatment applied to the internal organ taken
out to the body surface through the small incision.
15 JP-A-11-160942 discloses a device which
comprises members for gripping the abdominal wall to
fix the same, and a cylindrical member, and the spacing
between the abdominal wall-gripping members is adjusted
by a simple mechanism in which threads or the like,
20 Dbeforehand fixed to the fixing member inserted in a
peritoneal cavity, are pulled up, and are fastened to
the fixing member disposed outside the peritoneal
cavity. In this surgical treatment instrument, when a
pneumoperitoneum condition is again created, forceps
25 can be inserted through a small incision, and can be
operated thanks to the provision of two kinds of

airtight members for maintaining an airtight condition

when the treatment instruments is not inserted and when



the treatment instrunent is inserted. By using this device, there can be

. performed an operation in which after a treatnent, such as the abruption of
those parts around the internal organ to 5 be taken out, is sufficiently

ef fected under a pneunoperitoneum condition, a small incision, having a
size of about 3 cmto about 5 cm is fgnmed in that part through which the
organ is to be taken out, and the organ to be treated is taken out of the
body 10 t hrougle tthiestsrelt lirrstiinemt aind ireeexed sion, extirpation and
suture of the affected part are effected while the operator directly views
this affected part. Howeversindcere shaleyibeegn tEnmountat dok prabf @rmed t hat
when the incision is opened by the 15 threads, the threads are brought into
bi ti ng engagé@fe®Pariatthi omhatn poritdromfitresi $i dmestondriat sufd ixs erttéy open
provi ded projections 20 spacing-adjusting around the opened difficult to

t ake treat meRRIUPSEOPhe TaldefenFanid [argafichitie tidtndls ot i hes
difficult to the incision", and "that there are for fixing a fixing nenber
sheet, and t s t&k&8; oud/ plsvisedd lici@rndiloh eideatrg ynds®s soneti nes out the
organ and to_effect th% JP- A-10-1 08868 di scl oses a valve (capable of 25
preventing t RESPERREGE T6F CEprEiope Y ofe iagds MM itHe petiisheal cavity

regardl ess of .t he ki of forceps to b sed) and trocar tuybe with the
valve. This ?é%%eoﬁagggugoétC%&&fh&%qg% e eﬁﬁwé&ﬁ et 4 two

rings, and b B3N he ..t (Al in.opposite direction respectivel
o Rl ey

forceps of different o e armof the ppeﬂaf%} can be
| nserted 1Nt eneNeryahveose.as kA elf aal AudeAieye Wl dihe 5 body. By
0

opening this valve, the internal organ can be taken ou e body, and

can be tneat edrobgnevars thiad1mehkodibas andr awkack dihat,dt is rather
difficult to nove the forceps or the like forward and backward since they

are fixed byekhérpakieni ana squeezedimaneen.f i vand daesi des Wwhen the arm
is inserted, it is sonetines difficult to nmaintain an airtight condition
since the armf¥arted whiflhi tkrespeparbircdiarlcy liyn vdewer dardece with the
forward and backward novenent, and in this case it is necessary to adjust
t he throttliﬁéféFt?ﬁepﬁéFve.Howeverr there have been encountered
problems "that when the incision is opened by the
15 threads, the threads are brought into biting engagement
with that portion of the abdominal wall defining the
incision, so that it is sometimes difficult to
sufficiently open the incision”, and "that there are
provided projections for fixing a fixing member
20 spacing-adjusting sheet, and this sheet is provided
around the opened incision, so that it is sometimes
difficult to take out the organ and to effect the
treatment."”
JP-A-10-108868 discloses a valve (capable of
25 preventing the leakage of a pneumoperitoneum gas from
the peritoneal cavity regardless of the kind of forceps

to be used) and a trocar tube with the valve. This

valve has a soft cylindrical member provided between



15 Furthernore, the force of fixing of the device on the abdoni nal wall

. depends only on rubber elasticity of the cylindrical nmenber, and therefore

this device has a problemthat it can not flexibly neet the thickness of

t he abdom nal wall, so that the incision can not be 20 sufficiently opened.
U S. Patent No. 5,480,410 discloses a gdevice in the formof a soft

encl osure having an inner surface and an open end. Spreading neans for
fixing the dewce iragyd hearabdopital stvedd and ds s ai Bi Bgpaeiertight 25
condition is provided at the open end, and at |east one access opening for
al | owi ng accebsisda itdres i Mteardeart bfelihe fncdasrer i $i pfovéteduaad a

surgi cal operation can be effected in the peritoneal cavity or wwthin the
5 encl osure. difimetded ced $hwotaman rdfitthd rapara ase hearetlod ofreseseddi n a

| apar oscopi ¢ operation and a thoracoscopic operation, but this device is
made of a sofiintshddre matlers &0 anda et fgrte adi e s, wihiilcin caime 5 be
deformed into a shape corresponding to the shape of an incision in the
abdoni nal WwalkodYi-s Bys &esd nchrtduigh teherd nditst omt ek} sosprreachn nb¢ he

. peritoneal cavity, and carbon di oxi de gas for pneunoperitoneum purposes
flows from tHéXsEr inedl té’&vik%%mirntadlcgr?@rérhﬂ deifaEad 1019681 thi s

encl osure, and.the readi ng means nmaintains an airtight seal between the

devi ce and t l&b&@%&ﬁgﬁ%ﬁﬁlé iRk RMﬁﬁ%%%aﬁﬂéh%ﬂiQSﬁQﬁC%kEess

openi ngs are _provided.in ter ripheral. surface of .the enclosure, a
plurality of t%o%\ég%sqgaen f%)re}%f%%l r?srer%eedqiln 0 THS % I%%Pea,c hat part
beneat h the ijngji-si e , t incjsion is

pr ot ect ed. Hg%gl\(/:?r ?%teﬁggggclfg%%?{e\b a&h%gﬁaﬁulﬁeagqg%s%qe%ﬁ%a%&s aanpneefr'and t he

di stances ot 0 AhRe HeBSRRE! | VR eACEATS HRENINGS:s Y dad I the Quters

peri pheral 20 surface, are determned and fixed when the device 1Is set.

Therefore, waesrorelef tbhaaphtzdln tyy ofi dtie@ttmndintstdiBHS diserted in

t he enclosure, is much noved, the other treatnent instrunents are also
noved, fol | owirng vihriiest deathmatknienst parenicu lat 13ddirt iz@to ddae o25 Witai Ssi on in

the abdominal wall is large relative to the treatnment instrument such as

forceps, andtaey fpoweirdnaofl bhekaladonimoalemealt], does imotthsier veasas iz ful crum

for the treatnment instrunment during the manipul ation 6
1s necessary to adjust the throttling of the valve.

15 Furthermore, the force of fixing of the device on the
abdominal wall depends only on rubber elasticity of the
cylindrical member, and therefore this device has a
problem that it can not flexibly meet the thickness of
the abdominal wall, so that the incision can not be

20 sufficiently opened.

U. 5. Patent No. 5,480,410 discloses a device
in the form of a soft enclosure having an inner surface
and an open end. Spreading means for fixing the device
to the abdominal wall and for maintaining an airtight

25 condition is provided at the open end, and at least one
access opening for allowing access to the interior of
the enclosure is provided, and a surgical operation can

be effected in the peritoneal cavity or within the



t hereof, so that the manipulation of the forceps is conplicated. And

. besi des, the opening of the incision depends only on the stretchability of
the sheet, and therefore there has been encountered a problemthat the 5

t hi ckness of the abdomi nal wall nay prevent the incision from being
sufficiently opened. U S. Patent No. & 640,977 discloses a device in which
this structure includes an outer sleeve, and two seal neans, and this
device is inserdledurmt.o tihe slQiqperdd anealotcayitygidrorgbaa ssml |l incision,
and an airtight space is formed within the outer sleeve by the use of the
two seal neamsreltofidies wed cey avilerpddwes dupict sk sdtaed 4@ pperator is
inserted into the body through the interior of this device, the internal
organ 15 can the nacesiced i apgnealinopekittongum cndide ais mudke besi gles, even
when the armis withdrawn, the airtight condition in the body can be

mai nt ai ned i BOHi Bl esdamakedris li s ansedheHapeadinthineateyi cehtas sach a
structure that even when the operator wants to take the 20 internal organ
out of the b&y 9&dcddac yteat ishareher@srensbimd die ithadiemeed§ bonded
to a drape covering the body surface of the patient. That portion,

ext endi ng outa\ﬁaﬁéﬂlcgsﬁp@mlt“hghﬁoﬁ@@@”ﬁ&atli 31 L loart Shotn g5 tesp vt g h and

therefore UnI%ss.the drape is, cut so as 25 to once take out the whol e of

the device of anitd5sStRE sPEEy & SpSAeaR i1 dle RaTd e &V iHot: be t aken

out of the b , an.not. be treated. |If the device is taken out, there
is a fear thggﬁacgggggr?gggéc%egas %PFE§ﬁ€%ﬁﬂ%§%§§qﬁ§qmu93ﬂﬁﬁﬁﬁ%al wal |

T Lo 5l ecueIBaLt 00 $18Uibe A BARMTORSL L GAUD0OR Lon SaR DGl be again

created after the treatnent outsi the bo is fin's , SO at-1 he

observatign argahte@hiBNkncn dshecd Reli tPRealy cawitY Lot be effected.
U S Patent No. 5,813,409 discloses a device (and others) in which a

sl eeve i s sepatataihsoamnan iabdgfitnak avablethiceinng HRoddv\ake & aHd ng,
provided at a renote end of the sleeve, is snappingly fitted 10 relative to
a ring of thebdbdonmadakwawdl.l - finxithg paski eherikher edyirfHlkitig dfhe device. In
this device, the sleeve can be separated fromthe abdom nal wallfixing
portion, andatchesef openthgsskheeverpurtiednins thenowee,r wietri phiearzabdoni nal

wal | -fixing portion 15 remaining on the abdom nal wall, and in this
condi ti on t h8YUFAREENAE 6RGafnEaRSBESY aReRlogrlaft vt v Bodyrerandacatrehe

treated.lgherefori, a.c%nceé-affeited tissue will not adhere to an
i nci si on: and"8FFEF9: ABTPr LAEnEBRELIPSUF NI S8REd Fheke PoEGakeneatdt (Hheed i nt o

‘the body, and.20:tlg §heeys L3-298LA,TLxgd and  Lhe gbsgrvatign and
is protected. However, the enclosure basically has a
spherical shape, and the distances to the respective
access openings, provided in the outer peripheral

20 surface, are determined and fixed when the device is
set. Therefore, when one of the plurality of treatment
instruments, inserted in the enclosure, is much moved,
the other treatment instruments are also moved,
following this treatment instrument. In addition, the

25 incision in the abdominal wall is large relative to the
treatment instrument such as forceps, and any portion
of the abdominal wall does not serve as a fulcrum for

the treatment instrument during the manipulation



treatnment can be effected under a pneunoperitoneum condition. However, it
is difficult to snappingly fit the rings of the sleeve and abdom nal

wal | -fi xi ng menber together over their entire periphery, and if 25 this
fitting connection is inconplete at any region, an airtight condition can
not be maintained. Also in this devicegg; when a treatnent instrunment such as
forceps i s mani pul ated through the sleeve, there has been 8 encountered a
drawback thathdies MR Putidt omhOfmdMBp i DEELHS b5 €REPELEatpd sknce an
incision in the abdoninal wall is | arge relative to the treatnent
instrunent, @pRiyatd!i mnefbédhedabdommaabpadt hgdoesthenohcseivg as a
fulcrumfor the treatnment instrunent during the manipulation thereof. U S.
Patent No. SJ&6hdy Sorang JP- th 005N Bo Ui sy 052 tlewi sksetn mhdch by
inflating a continuous doughnut-type ball oon over a region outside 10 and

i nsi de the bdyrefore ntlerrmalhzavibésgn i sncdasedrea@ana mnollemi ghatcohdition is
mai ntai ned wthin the peritoneal cavity when inserting and w thdraw ng the
hand or forcEpskiiis adevite dkdanhpie valbtnartpreveandtiian be easily
assenbl ed, and therefore the tinme, 15 required for an operation, can be
reduced. Howeve&rSiqm fifem desinee Diflicienphy epivened: 5, 366, 478, when the
organ is to be taken out of the body for treatnent purposes after a
pneunoper i t oneum condi{i oh i B2 @ died, 21 Hitd bal T oo FlietePed cORY 8Bt ed with
the 20 result that aqiincision is cl and therefore there has been a

il osed
dr awback t hat" %ﬁﬂﬂ_ﬁ%ﬁmﬁ“??ﬁﬁ%ﬁ%wﬁ?ﬁ%ﬁﬁ%@ ?%s??%%ﬁn?lﬁﬁgf’b%n sed. In
irecti on, S HE kA ot o B Ml et e ohiTnelon Eafy i ace T

di rection, vite Trom ody surface

i ncrea by re bde.d L ff t LCi I ke the organ out
| Se% %%nlflﬁg%%e%\%%tizt}ﬂ%éﬁiﬁ% sh1 BU AL £L &,yaltﬁﬁ? &n 9 u

of the body, he een encountered a problemthat forceps
or the like £annpit b Lasiiy tosded,atnihathe Subartsiebe %&eﬁﬁéd-

JP- A-11-99156 di scl oses a device in which a sleeve is fixed to the
abdom nal walde hyr rimg-dwkese@messngi sposethiespeei o el what the upper and

| ower 5 sides of the abdom nal wall, and there are provided two

hand and arm of the operator i1s inserted into the body
through the interior of this device, the internal organ

15 can be treated in a pneumoperitoneum condition. And
besides, even when the arm is withdrawn, the airtight
condition in the body can be maintained if third seal
means is used. However, this device has such a
structure that even when the operator wants to take the

20 1internal organ out of the body so as to treat it, the
sleeve portion is adhesively bonded to a drape covering
the body surface of the patient. That portion,
extending outwardly from the bonded portion, can not be
separated, and therefore unless the drape is cut so as

25 to once take out the whole of the device or unless the
sleeve portion is cut, the organ can not be taken out

of the body, and can not be treated. If the device is

taken out, there is a fear that a cancer-affected



val ves (one of which is an ordinary seal valve while the other valve is
formed of an elastic thin nenbrane, and has a slit-1like opening, and with
this construction the air-tightness is enhanced when the hand is inserted
10 and not inserted. In this device, when the hand and forceps are not
inserted, the slit-like valve is expanged by a peritoneal pressure in such
a manner that contact surfaces, forned by a folded portion, are pressed
agai nst each: Déhes , adher &byt sat Rt abpisgihhe 51 ai rtiighthgonditian.
Therefore, when the valve is opened upon insertion of the hand, a force

ot her than thertashlientuf praepnéunbpeeel ashéant Bbndiembranenwhbk Bet be
produced, and therefore the force, squeezing the arm is very small, and in
| ong-ti ne usegain stressednaOet heheperatonens oetdsced. thlowewealy, ikhi s devi ce
has a drawback that when the organ is to be taken out of the body for

treat ment pufposeedftsr Bhpheunepepseoneuhoromddt tpaatsesantsel edeor when
an affected part is to be treated while directly viewing this part through
an 25 inctsikgriparedbutariyy teensnot-he¢ keffatvedbecomes obstructive. Al so
in this device, when a treatnent instrunment_is manipul ated through the

sl eeve, there has beerd entounteplell Mo dravbhekihadisabonani puttavien of 10
the treatnment instrunent such as forcepts is conplicated since an incision
in the abdom WeFGTS s Yargel vl atF4eY® thestraathent ' PRsRunment, and

' f the abdonjnal. wall does, f ul f h
T Cat ment | ARG U et LA et ol G G @ For oops” PF & SBATent. No.

5,741, 298 digsclgses, aer?cﬁvéfetdlw. g\@%g@et hleé g?%%poﬁéﬁagegi&ggrt which firmy

grips that portion of e abdom nal " wal | ound an 10 i nci sion,

at its oyf errand 4 elo Sd desng abd {5e fap@shifer 650 1 apd, angi nternal cavity

is closed by a lid attached to this port so that the perlt%neal cavity is

kept airtighfomiiesh f orcenss @rei i Nsertied angi vé t hdrawm; Jhisy deyice is
sinple in structure, and can be easily 15 assenbled, and therefore the

time, requirgtk foledre apat abé osepLodt e foshucate ddoweveral tdhis1devi ce can
not flexibly nmeet the size of the incision and the thickness of the
abdom nal wafixirangpdheref orand heherdiisrdeene entoend epsert Boprodl em t hat t he
i nci sion can 20 not be sufficiently opened. U S. Patent No. 5,653,705
di scl oses a WBwed, with the abdominal wall-fixing portion
15 remaining on the abdominal wall, and in this condition
the internal organ can be taken out of the body, and
can be treated. Therefore, a cancer-affected tissue
will not adhere to an incision, and after the treatment
is finished, the organ is returned into the body, and
20 the sleeve i1s again fixed, and the observation and
treatment can be effected under a pneumoperitoneum
condition. However, it is difficult to snappingly fit
the rings of the sleeve and abdominal wall-fixing
member together over their entire periphery, and if
25 this fitting connection is incomplete at any region, an
airtight condition can not be maintained. Also in this

device, when a treatment instrument such as forceps is

manipulated through the sleeve, there has been



in which an annul ar nmenber of a tapering shape, having threads, is threaded
.into the abdomnal wall, and is fixed thereto, and a fl exi bl e envel ope of
the 25 detachable type is attached thereto, and the interior of the
peritoneal cavity is kept airtight when the hand or forces are inserted and
Wi thdrawn. In this device, an access pgft can be easily provided nerely by
11 threadi ng the annul ar nmenber into an incision, and the annul ar nenber

can serve as endadrafessd or diidanicantat Shd hainthe f1orsense cape be easily
mani pul at ed. However, there has been a fear that the incision 1s 5 damaged

si nce the anfrareprenbercdn tivaaded itdo drheirdicd isdonn Ak besi des, there
has been encountered a problemthat the annul ar nenber becones bul ky since
the thread amyldemifnadi Watldt iing lantdy eadiatg weperatiren,t d&a e ded, and
furthernore there has been a drawback 10 that this device can not flexibly
meet the thi ékwagament,henabdory malrbian cehd Heheaksiore rafl twhel I nddess on.

Di scl osure of the Invention This invention ains to overcone the above

dr anbacks 2%en@8lntSeérdd iaf thd ulcearnenss the tireatBerdnviersttinmentendoscopi ¢
operations, and an object of the invention is to provide a surgical
treatment i nSEFARENENEN "RRLER BRH1iON Ader@sdnt can be set in a manner to
flexibly nmeet various thicknesses of the abdom nal wall and various sizes
of an incision, and a 20 SecGRAEY dPer aviSHP Ho8 SFéhidFgA G0 si on after
the setting gfmtgg% evi ge can, _be carried qu o that a treatnent around the
i nci si on can be éff 8¢C6d  8&si Y I C&7d Thé & ghy i %t ument fromthe

S L

be easily swtched between”a trea dition

and a {73l TeAl QuLIhde thBepbay] | ARCEaKLY ooa0d) Nl g Lase af, £l fecting

t he 12 treatnent under the pheunopperitoneum condi'tion, forcéps can be
mani pul at ed. aNaegekyighecebdngibe tRempriesanhadnVeRHiNcHchere are provi ded
t he foll ow ng.
peritoneal cavity when inserting and withdrawing the
hand or forceps. This device is simple in structure,
and can be easily assembled, and therefore the time,
15 required for an operation, can be reduced. However, in
the device of U. S. Patent No. 5,366,478, when the
organ is to be taken out of the body for treatment
purposes after a pneumoperitoneum condition is
canceled, the balloon must be contracted with the
20 result that an incision is closed, and therefore there
has been a drawback that an additional incision-opening
instrument must be used. In both of the above devices,
the balloon is inflated in the circumferential
direction, so that the height of the device from the
25 Dbody surface increases, and therefore it is difficult
to sufficiently take the organ out of the body, and

besides there has been encountered a problem that

forceps or the like can not be easily located at that



5 (1) A surgical treatnment instrument conprising a tubular portion which
has a first fixing nmenber provided at a near end-side open portion thereof,
and al so has a second fixing nenber provided at a renote end-side open
portion thereof; characterized in that at 10 |least two tension belts are
mounted on the second fixing menber; agd fixing neans for adjusting the

| ength of the tension belts to position the first fixing nenber is provided
at the firstpdixi g wembesatéd) A surgical treatnent instrunent according
to 15 Paragraph (1), in which the fixing neans conprises belt

resi stance-adj usting nepbe+rs1poovidedisespeeti ¥ehyvibegrAONRSchopMed in the
first fixing nmenber. (3) A surgical treatnent instrunment according to

Par agr aph (2)leéwve whs chixédetbether esdshanse- ad] Usbingi2§-nerber includes a
slit for the sliding novenent of the tension belt therethrough, and neans
for retaini ngenihers ehssprsde| tespeaniactyi ght thanaeper (4d)dAlLsuegi ca
treatnment instrunment according to Paragraph (3), in which the air-tightly
retai ni ng® mesrde P50 Eonpe | dedominayuvatiti @sdf bheed anetpeovidedi tyoof the
slit, and irregularities forned on the tension belt. (SL A surgi cal

treat nent i ns+FimentoRR cof dimCh ol Paragpaphneay, s¢al whd thet Weile
irregularities have a 13 serration-like shape. (6) A surgical treatnent

i nstrument aEQﬁn?ﬁWﬁft%?%%ﬁabﬁaﬁﬁFT?ﬁ,ofnaﬁh?gﬁth% Fi &P MECTHRERBS conpr i ses
a stopper provided at the fjrst fixing nmenber,.a 5 resistance portion of

t he tension %&éfﬁa%ﬂ% %fHBT%% ep?%?%%g%hda?ﬁegbt r%h+%t%?%?55?$téﬂﬁaged
with each ot [N an alrtight. ) A surgical treatnent jnstrunent
accordi ng tJn%%f%g$ggﬁf%é§%g?nlaﬁgﬁﬁé?%%;aY¢??i%ﬁ?r@a?%t%fn?%@eﬁgﬁ s 10
conpr | sego | IIRIUAL 1 1185, fog edron g fie stoppel . a0l Lxdegmlarifyes formed
on the tension belt. (8) A surgical treatnent instrunment according to
Paragraph (7orddpsvi £ dde inseotd@y i thesshave: axsess pfd onsl i ke shape. 15
(9) A surgical treatnent instrunent according to any one of Paragraphs (1)
to (8), in whimdihdde By X Nge MEEdSe £ONPF ¢ SE&SraNL €| a8 Ca MA@ r that

contact surfaces, formed by a folded portion, are
pressed against each other, thereby maintaining the

15 airtight condition. Therefore, when the valve is
opened upon insertion of the hand, a force other than
the resilient force of the elastic thin membrane will
not be produced, and therefore the force, squeezing the
arm, 1is very small, and in long-time use, a stress on

20 the operator is reduced. However, this device has a
drawback that when the organ is to be taken out of the
body for treatment purposes after a pneumoperitoneum
condition is canceled or when an affected part is to be
.treated while directly viewing this part through an

25 1incision, particularly the slit-like valve becomes
obstructive. Also in this device, when a treatment
instrument is manipulated through the sleeve, there has

been encountered a drawback that the manipulation of



(10) A surgical treatnment instrument according to any one of Paragraphs (3)
to (9), in which the air 20 tightly retaining neans includes neans for
novi ng one of the belt resistance-adjusting nenber and an irregularity
portion of the tension belt to cancel the retaining engagenent of the
tension belt. (11) A surgical treatment,instrument according to 25
Paragraph (10), in which the neans for canceling the retaining engagenent

conpri ses a tdnen tsheaimati Gh ARt nsesH o betmegn & hesirregul ariti es,
formed on the tension belt, and the belt resistance-adjusting nenber. 14
(12) A surgi camglrieaiyents ifmsd rAHTENc SN ding HO R aph 40),1in which
the nmeans for canceling the retai ning engagenent conprises a projection
portion whi cRairgef araled iore ane tofe tthedeidnt esi stanearadjdisd iogy 5 menber
and the stopper, and can nove the irregularity portion in a canceling
direction. (p@)rtAogurogi gdle tabebimierst]l iwesltlr werd ratc aalivg 40 any one of
Paragraphs (1) to (12), in which the tubular nenber and the second fi xing
menber have ffludyiriin |ft0yr e (t#p thegur dgircelrumesst mentiiqistirainent accor di ng
to any one of Para%raphs (1) to (13), in which the tension belt has a width
of 10 mMmto 8GR @P&)OnAték?rr@chal treatnent instrument according to any
one of Paragraphs (1) to %1 in which the tension 15 belt is so

‘b

constructed that it cal -bé phiat&édtgditer &/ lha98 stitsmiliope g ¥6)dev isun gi cal
treatnment instru cordi,ng to any one of Paragraphs (1) to (15), in

whi ch a conveft gge %]ag ear’rsalprrtolvglr?btledsgalpoﬁé?nﬂ’é’r Shddtd 20 ¥er eon, s
conbi ned w t e |rtf| in.an |rt| htma er.

sur gi cal treg{ltake |rr?§tornur?§ntt%§c€og%émﬁ§atlo rlag fé{] (r\i%@(fh a
pluralityoof ;atrkight seal; (renhers %%.q%%% f%%sth% fg eG$ g 25 (18) A
surgical treatnent I Ast rument accor ing to Paragra (rl Wit ch a first
airtight seakneeeber, and anseaerd airtight seal cfr%%%%r ool 3 TM“ ed on the

converter.

attached to this port so that the peritoneal cavity is
kept airtight when forceps are inserted and withdrawn.
This device is simple in structure, and can be easily

15 assembled, and therefore the time, required for an
operation, can be reduced. However, this device can
not flexibly meet the size of the incision and the
thickness of the abdominal wall, and therefore there
has been encountered a problem that the incision can

20 not be sufficiently opened.

U. S. Patent No. 5,653,705 discloses a device
in which an annular member of a tapering shape, having
threads, is threaded into the abdominal wall, and is
fixed thereto, and a flexible envelope of the

25 detachable type is attached thereto, and the interior
of the peritoneal cavity is kept airtight when the hand
or forces are inéerted and withdrawn. In this device,

an access port can be easily provided merely by



15.(19) A surgical treatnment instrunent according to any one of Paragraphs
(16) to (18), in which the airtight seal nenber is a flexible diaphragm
(20) A surgical treatnment instrunment according to 5 any one of Paragraphs
(1) to (19), in which at |east part of one or both of the belt

resi stance-adjusting nenber and the tension belt are nade of a materi al
whose nodul us of |ongitudinal elasticify is 0.05 kg/m®2 to 10 kg/ m®2. 10

Brief DescrigiiOdyOfgthiee |awventd Pinbhber! Mis 2nPEASPEELEYE, Ve, showi ng
t he appearance of one preferred embodi nent of a surgical freafnent

instrunent ofndimes presendr i owventéope Fios 4B bsud espsenseetiopgl view
showi ng a converter and an 15 airtight seal nenber of the surgica

treatment insd rientthantbiidgps 1€ah Sh@ €4955y Seahignabctyiew of a tubul ar
menber of the surgical treatnent instrument. Fig. 2A is a perspective view
showi ng t he rappearancehafe anod hesepref B4 edt ieabodhaent c 0§ an 20s sur gi cal
treatnent instrunment of the invention, and Fig. 2B is a cross-sectional

vi ew of the damsigamenineet@icethnnl 4 henatiokom hal thwadddead thta thecar
inserted therein. Fig. 3 is a perspective view of one exanple 25 of a first
fixi ng menbemCI{iPn 4A Ard et odes sehemdlayieseshovEoignaegedove portion
of the one exanple of the first fixing 16 nenber, and Fig. 4B is a

cross- sect i GHAPMATeW sHovi iy AHE R 5 RISt cofea iehly opibesttiheom a

stopper. Fig.. 5 is a schematic view show ng a
PP %hreaésangle, acilitating a té&eading operation, is

provided, and furthermore there has been a drawback
10 that this device can not flexibly meet the thickness of

the abdominal wall and the size of the incision.

Disclosure of the Invention
This invention aims to overcome the above

drawbacks encountered in the treatments in the

15 conventiocnal endoscopic operations, and an object of
the invention is to provide a surgical treatment
instrument in which this instrument can be set in a
manner to flexibly meet various thicknesses of the
abdominal wall and various sizes of an incision, and a

20 secondary operation for opening the incision after the
setting of the device can be carried out so that a
treatment around the incision can be effected easily,
and the height of the instrument from the body surface
at the time of setting the device is low, and the mode

25 can be easily switched between a treatment under a
pneumoperitoneum condition and a treatment outside the

peritoneal cavity, and in the case of effecting the



condition in which the surgical treatment instrunent of 5 the invention is
retained in an incision. Fig. 6Ais a view showi ng one exanple of a tension
belt of the surgical treatnment instrument according to the invention, and
Fig. 6B is a perspective view of another exanple, and Fig. 6Cis a 10
perspective view of a further exanplejoFig. 7Ais a cross-sectional view
showi ng one exanple of ratchet grooves in the tension belt of Figs. 6A to

6C, and Fi g.trdhtiser@t CliSSr Selké i phalmypew sboviungcanat hebnexappkepsld Fig.
8A is a perspective view of one exanple of a belt resistance-adjusting

menber, and ddrg.bB8bBnarsiputdosd: sectional view thereof. Fig. 9Ais a
perspective view show ng the manner of canceling a retained condition by a
thin 20 sheet used in Ndreebg) tacesrdiagcesadheaspiragenenbarenandnshowing its
relation with the first fixing menber, and Fig. 9B is a cross-sectional
vi ew show ng-leenoratie iprobedod ethdefohiowshget is inserted into the belt
resistance-a@ﬂusting menber, and Fig. 9Cis a cross o
5 (1) A surgical treatment instrument comprising a
tubular portion which has a first fixing member
provided at a near end-side open portion thereof, and
also has a second fixing member provided at a remote
end-side open portion thereof; characterized in that at
10 least two tension belts are mounted on the second
fixing member; and fixing means for adjusting the
length of the tension belts to position the first
fixing member is provided at the first fixing member.
(2) A surgical treatment instrument according to
15 Paragraph (1), in which the fixing means comprises belt
resistance-adjusting members provided respectively in
grooves formed in the first fixing member.
(3) A surgical treatment instrument according to
Paragraph (2), in which the belt resistance-adjusting
20 member includes a slit for the sliding movement of the
tension belt therethrough, and means for retaining the
tension belt in an airtight manner.
(4) A surgical treatment instrument according to
Paragraph (3), in which the air-tightly retaining means
25 comprises irregularities formed in the vicinity of the
slit, and irregularities formed on the tension belt.

(5) A surgical treatment instrument according to

Paragraph (4), in which the irregqularities have a



25 sectional view showi ng an inserted condition of the thin sheet. Fig. 10A
_iIs a perspective view of another exanple of a belt resistance-adjusting
menber, and Fig. 17 10B is a cross-sectional view show ng an inserted
condition of the tension belt, and Fig. 10C is a crosssectional view
showi ng a disengaged condition of the {gnsion belt. 5 Fig. 11 is a
perspective view of a further exanple of a belt resistance-adjusting

menber. Fig. s&2rh$i18ncle%s- s@eldeonal view showi ng a further exanple of a
belt resistance-adjusting nmeans, showi ng an engaged condition of the
tension belt, 6kFig. 10 A2Buirgizalr @s%ataehitonals e rithraad@r @i i ane
perpendi cul ar to the sheet of Fig. 12A, and Fig. 12C is a cross-sectional

vi ew showi ngPardigsepgadéd, candiwhiiah ahet e tiensimaanzeldomaniddd g 12D is a
cross-sectional view through a plane perpendicular to the sheet of Fig. 15
12C. Fig. 13Atbpprarperspedeidvetvithw dfi ratf dritdiery exeaipelre of a bel t

resi st ance- adj usti ng nenber conposed of two parts, showing a condition in
whi ch t heSt wsepastsnareresiibione®ft sdet hensiamd beilg., B3R iss heolZEmper specti ve
vi ew showi ng a condition in which the two parts are separated from each
other. Fig. RAALPs andi §6céredari sr&R1VilaFloT cadaGad Y Ikerchexanpl e of a
belt resistance-adjusting, nmenber conposed of three parts, and Fig. 14B is a
pl an 25 vi ew?§h6%hi A§ ah gﬁ§§@8§t08ﬁ&PFFon, and Fig. 14Cis a plan view

Zggmjng a diﬁﬁggaged cgndhtign. FE%. %%? IS .a gersggg gve %j M%PHKQne
mpl e of a Aol der pl &t 8U49158&n SFEGATERE dpser Eicde, a55¢ e
Paragraph (6), in which the air-tightly retaining means

10 comprises irregularities formed on the stopper, and
irregularities formed on the tension belt.

(8) A surgical treatment instrument according to
Paragraph (7), in which the irregularities have a
serration-like shape.

15 (9) A surgical treatment instrument according to
any one of Paragraphs (1) to (8), in which the fixing
means comprises an elastic member.

(10) A surgical treatment instrument according to
any one of Paragraphs (3) to (9), in which the air-

20 tightly retaining means includes means for moving one
of the belt resistance-adjusting member and an
irregularity portion of the tension belt to cancel the
retaining engagement of the tension belt.

(11) A surgical treatment instrument according to

25 Paragraph (10), in which the means for canceling the
retaining engagement comprises a thin sheet which can
be inserted between the irregularities, formed on the

tension belt, and the belt resistance-adjusting member.



18 15B is a perspective view as seen fromthe lower side. Fig. 16 is a
.cross-sectional view show ng one enbodi mrent of a converter. Fig. 17 is a
cross-sectional view showi ng 5 anot her enbodi nent of a converter. Best Mde
for Carrying Qut the Invention A surgical treatnent instrunment of the
present invention will now be describedsth reference to the draw ngs.
Figs. | A and 1B show t he appearance 10 of the whole. The surgical treatnent
instrument of (13 i nverht i oncgbopt i sesathent obhswrngepar kecofhesg parts are
a first fixing nenber 1, second fixing nmenber 2, tension belts 3, belt

resi st ance- adjaiadmpheier s (orwksioppehs peansdédratahbhelihgsthéi xi ng
menber) 4, a 15 tubular nmenber 5, a converter 6, and an airtight seal
menber 7. (StHFGUTODfESapRAt Te@ap rEes | asprafeat joBr peftyodescri bi ng
the structure, the second fixing nmenber 2 has an organ taking-out open
portion 20 2#iGH i fqsref (3 snopeh Por thoht Zaeégsthéceu@dﬁaﬁtﬁmgber 5.
The other end of the tubylar 1{)ortion 5 is connected to the first fixing
portion 1.° ATSHH5T txl?nbse ORFCE et r-dHeITQVE BiRe prBevgdbaratyt he

second fixi ngj rgetrribenr i2n' Wth respect 1o nmeans for fixing the 25 tension
belt 3 to th&FiTst filkihg Hhsiber"d $HERCET ti ght manner, a groove is

formed in thef4,rst fix . r shown,in Fig. 3, and a holder plate
8is 19 fi t(tleja in th;hs%glrﬂgl\r?éa?l a%r RS Jl%SJ?I(F)Lng?We %‘F?%‘f%bn%F/%nent of
t he tension ankSHb i s;foraed te i vely he .bel t

resi st ance- a?ﬁ%t@%r@%\eﬁ%};s 9 ahrée %)%)ovi{gdaegllzlb)ln’ t%rga\%}i”f@% W%(l%%b‘ﬁ% er 1 as

shown in 5 Fir@mder @M &b idedchd of medhd r}nérﬂ?elbe*]év%efi %‘ffi?ﬂj usting
gh the st 1n

menber 4, and the tension belt 3 is passed throu e belt

resi st ana®- adjiust i ng menherr g calhe wammiter s Qimdi Vet d Ag: fhe. | eakage
of pneunoperitoneumgas is attached to the first fixing 10 nenber 1. The

airtight sealanyemner of iParprondpded @) acgeried)al | yn cenitdral tporddon; ©f t he
converter 6. The tubular nenber 5 and the tension belts 3 are larger in
| engt h t han tied tt hiack mess dgfh tofe Idbdwnitral60vadrk. 70, and can be nounted on
the abdominal wall 70 of an arbitrary
(15) A surgical treatment instrument according to
any one of Paragraphs (1) to (14), in which the tension
15 Dbelt is so constructed that it can be pulled generally
horizontally.
(16) A surgical treatment instrument according to
any one of Paragraphs (1) to (15), in which a
converter, having an airtight seal member, mounted
20 thereon, is combined with the first fixing member in an
airtight manner.
(17) A surgical treatment instrument according to
Paragraph (16), in which a plurality of airtight seal
members are mounted on the converter.
25 (18) A surgical treatment instrument according to
Paragraph (16), in which a first airtight seal member

and a second airtight seal member are mounted on the

converter.



15 thickness, and an incision can be opened by applying a tension to the
.tension belts 3. The converter 6 can be easily attached to the first fixing
menber 1, and therefore the node can be easily shifted between the
pneunoperitoneumcreating operation and the operation 20 for taking out the
organ. The airtight seal nenber 70 is pkovided at the converter 6 having a
wi ndow 80, and therefore a trocar 60 or the |ike can be set, and a

treatment, usfIr®y forceps aurdieal ikeeatenbei géf echedt L£EEH8HiFHXERY
Menber) 25 The first fixing menber 1 is provided at the near end-side open
portion of theyt uind arf Mmavmeyrdpohd)subb) ytot his) fitstwhixhngheenber is
formed by injection nolding, conpression nolding or extrusion 20 nol di ng.
The first fix@imfisdiberedls ek nis M i Meellcbatdtapragmt he surface of the
tubul ar nmenber 5, and is fixed thereto by fusion or adhesive bonding, or is
fixed theretdd¥y mecharfi calrdiastleni rrptusemy bms Orwhengt Saoeotdienyi ke. The
first fixing menber has a generally circular shape, a polygonal shape or

ot her shape, 2dWd 9™ Rt BRI @RET | (L) iR t €9k 0 Bmywkibeli &t elleatiipe in so
far as it has an oggan t aki ng-out open portion at its central portion. The

fingers and Rafd GF (W€ BF Sttt i Bl sttt eeriat o2 dhwst bp@n porti on,
and pref erabl he first fixing nmenmger. has such a size that when it is set
on the abdom%"%éf:,mtbletr iaQGﬁottheoﬁ‘lel{%l n‘&) i, MHierer abIBRte R tirst fixing
menber has a ping-|j t .J.s..a-generally. circular sha A5 and
its outer di gr}r}é)%%r H!ols&%g nﬁﬁ olog%trr%lnganld 1% ilné/nje?yd}%n@t%f ]f(gf nm t o

280 mm Pref erahblgy o gzhei ght of the first fixing menber is as |ow as
possi ble so that the organ can be easily drawn onto the body surface 72

t hrough the open portion 11 and that the 20 treatnent range can be nade

w de when inserting a long handled treatnent instrunment into the body, wth
t he open1por Brar fl Desnigty cas o fuHLCruGeRriferably, this height is 5 nm

to 50 nm The fixing neans can have the construction shown in Fig. 3, in
whi ch the groove 12 25 Ffigr. fliA tiisng @eddpedwlweryigwatshdrirsg fieidred in the
first fixing nmenber 1, and the holder plate 8 is fitted in this groove, and
the slit 16, appeiiaciee g togresipgre fiselneB dmbcgliindatt yoff id tadrgican airti ght
manner, is 21 ,
treatment instrument of the present invention, Fig. 1B
is a cross-sectional view showing a converter and an
15 airtight seal member of the surgical treatment
instrument, and Fig. 1C is a cross-sectional view of a
tubular member of the surgical treatment instrument.
Fig. 2A is a perspective view showing the
appearance of another preferred embodiment of a
20 surgical treatment instrument of the invention, and
Fig. 2B is a cross-sectional view of the instrument
retained in the abdominal wall, with a trocar inserted
therein.
Fig. 3 is a perspective view of one example
25 of a first fixing member.

Fig. 4A is a cross-sectional view showing a

groove portion of the one example of the first fixing



formed. In this case, preferably, the stopper 13 for retaining the tension
belt 3 is forned on the groove portion 12. The stoppers 13, shown in Figs.
3, 4A and 9B, serve to prevent the degree of opening of the 5 incision from
decreasing, and facilitates the incision opening operation, and relieves a
stress on the operator. Alternatively,jghe fixing neans can have the
structure in which the belt resistance-adjusting nenbers 4 are provided at
the first finemgeppnbed tiglO4Al i bodgbrbbe-bekt ibasilstvaree sadiwdsig ng menber
4 can be provided in a groove fornmed in a body surfacecontacting surface 10
of the firstthéxdhgeneabenent theaoppasiba bailtaceoiher eafopperef er ably,
cavities are fornmed in a side surface of the first fixing nenber 1 15

di sposed perpendi cul arFig.t heibodysshefatéccuntacthryisgr face 10, and the
belt adjusting nmenbers 4 are provided in these cavities, respectively. Wth
this construcohdhtioheisurhach, tha ahrghcahetesavaensr iGstgumsmit of, | s
formed by one nenber, and has no joint, so 20 that the air-tightness can be
easi |y seeurkelde F@%?@FaﬁﬂylsrF9§alme§rénféﬂnéﬂcéﬁlpﬁat portion of the belt
resi stance-adj usting nenber 4 which is to be fixed, and with this
construction the air- tF@ﬁtné@les eHH%HcéHOWEBQPpéﬁeFéBWPletﬁé first fixing
menber 1 is rovlded %he belt resi tance adj ust.i ng nenbers 4 for
respectively %ﬁff?ﬂgbgh nEFSnSBEnga FheatHGr- |26HFgFuH@P§ction so t hat

the tension belts e obstr ctive en _draw ng the organ out
of the surgi%%fofg%%?néﬁtthﬁs% ﬁ of ?ﬁé %% %? i'fivént i on for t r eat ment

pur poses. h§%99§¥8££9£ @lgg g?tgﬁgtgertgg?ﬁéiét Lhyl Bg grenber (1

Pref erably, uter edge Irst menber °1 is 80 shaped t hat

claws 9 pg tﬁ@rgggagi%@ryﬁeﬁaafbg engaged wkbthp q@ls outer edge. The
drawn-out organ is held in direct contact with the upper surface of the

first fixing nmenber 1, ragd vheiefarerbbbssdppebnslr fraeq ishoklialy $aet hat it
will 10 not damage the drawn-out organ. As a material of which the first
fixing nmenbeexdmpsenaferatbbee gsoused anvihgl tehksabndeeflesiof, Fdgs.

pol yur et hane resin, a polyam de resin, a polyethylene resin, a

pol ypropyl enéAresi AC, aapdl Yaget aB tesancransABSctesinl adeSEBBomEsIaN,
silicone 15 rubber, or netal such as stainless steel. (Second Fixing
Menber) The %@@Ehﬁrf?¥ﬁﬁ@1ﬁenber 2 is provided at the open portlon 21 of

t he tubul ar nmenber 5. Usuall t he second f|X|ng menber is fornwﬁ
i nj ecti oh®mol di ng, 20 Edfpré sFBnanBFﬁﬁﬁﬁcBﬁvéx LG¥i 8hF PO RF2™PHE second

of a belt resistance-adjusting member, and Fig. 8B is a
cross-sectional view thereof.
Fig. 9A is a perspective view showing the
manner of canceling a retained condition by a thin
20 sheet used in the belt resistance-adjusting member, and
showing its relation with the first fixing member, and
Fig. 9B is a cross-sectional view showing a condition
before the thin sheet is inserted into the belt
resistance-adjusting member, and Fig. 9C is a cross-
25 sectional view showing an inserted condition of the
thin sheet.
Fig. 10A is a perspective view of another

example of a belt resistance-adjusting member, and Fig.



fixing nmenber is enbraced by the tubular nmenber 5, and is held in intimte
~contact with the tubular nenber 5, and is fixed thereto by fusion or
adhesi ve bonding, or the tubular menber is held in intimate contact with
the 25 surface of the second fixing nmenber 2, and is fixed thereto by

fusi on or adhesive bonding. Alternativehy, the fixing may be nade by
mechani cal fastening using an O-ring or the like. In the case of effecting
the 23 excil9iBodsofa tdiedsrga-tiidrest iviewi dhowiey aidl Disartégar oscope,
preferably, the inner dianeter is set to about 30 mrmmto 120 nm and the
out er di anet eonidd tden tof abheuttetdsion te labown R0 gm f@r &s saedtossei si on
having 5 a size of about 20 mmto about 80 mm It is required that the
devi ce i s notselgulilopaln vtileey pérdwtionea diedrtgggandditefar eoprefierably the
t hi ckness of the second fixing nenber is about 0.5 mmto about 10 mm Since
the ring is itesedoadbiedta bent condition into the 10 peritoneal cavity

t hr ough the incision, it is preferred that the material has a certain
degree of el asticity. Asa-hélnstserd flexsosstiicie theewezbrl fuxiimgr nenber 2
is made, there is used a vinyl chloride resin, a polyurethane resin, a

pol yani de r e§FAMa SO @tﬁ%ﬂléné"el%lsrt@é?‘?r? aéijﬁbﬂtylm%ﬁ%ﬂr@?férfem n, a

pol yacetal resin, an A an SEBS resin,, silicone rubber, or netal

such as stainless steel C3( Tir?sﬁoSn aB@ﬁ(ﬁssﬁssescrjfdﬁPailn . SHWARP 2B, t he
tensi on belt ar ected to.the sec nd f| rrber 2, and are
s %r 51 %tl v ST tbe:Llt tsach adpﬁﬁﬁ Wf@?%? fixing

passed t hrough t respe €sl9 t eac F5he

member 1 and sh%ll;a '%l%f eaeq%tg% r&qtrl%srp%%t MR Sddsy S bdélég

resi stance-a justi g menb e I ncliston 1s opene a shape

25 as cl @pe topaiei KCehalsSRaRe ia% 0ssid Q)hr%%%?h%"‘”bla&é:' 9. 5 “and
therefore preferably the width of the tension b I's not smaller than 10

nm  but if tpespehdtilulsrexeessievehedarge rid. 12 fficuttgt adnsest 24
the device into the incision, and it is preferred that the W|dth be in the
range of betweeemot8- secandnad mhewPrs¢foarialy b, diergided scdduitthiesf orm of a
sheet having a thickness of 0.1 nmto 0.5 mmso that the height of the 5
devi ce from vthiethedyesgritaceeils kepd toga I1@W lievel .crirsf-ereatiignalhe | ength
of the tension belt 3 is large so as to nmeet various abdom nal walls, but
if it is tooVREHgLNFREINeAsPERTSePEFPRNE ik BaTeda dhehsssdy slurfiiare, and
restrict %he %verrent of a piercing

Fig. 13A is a perspective view of a further
example of a belt resistance-adjusting member composed
of two parts, showing a condition in which the two
parts are combined together, and Fig. 13B is a

20 perspective view showing a condition in which the two
parts are separated from each other.

Fig. 14A is a side-elevational view of a
still further example of a belt resistance-adjusting
mempber composed of three parts, and Fig. 14B is a plan

25 wview showing an engaged condition, and Fig. 14C is a
plan view showing a disengaged condition.

Fig. 15A is a perspective view of one example

of a holder plate as seen from the upper side, and Fig.



10 portion of the trocar 60 or the like. Therefore, preferably, the
_practical length is 30 mMmmto 200 nm A resistance portion 31 is provided at
the tension belt 3 so that the size of the opened incision will not be
decreased. The resistance portion 31 is only required 15 to offer a
resistance to the sliding noverent of the tension belt 3 along the slit 43,
and irreqgularities 42, such as projections and holes, may be nerely forned
at the tensi aseheld o Rpargpaferablvi seraatd oy | ke, ragehet,grogygs 32 are
formed as shown in Fig. 6. The 20 depth of the ratchet grooves 32 is set to
about 0.5 nmto about Zi%.nMmé nioraderrdasraduceotde $hiekarssing bhe belt
3. The ratchet grooves 32 may be fornmed at part of the belt 3 as shown in
Fi gs. 6A to eée@bodiernthe farglerofeitther r at chet groove 32 is nade acute as
shown 25 in Figs. 7A and 7B, the resistance, offered when opening the
incision, is reduced, didg.thi'’s is aesiosbimctimalatchet ghiooies 32 can be
formed at a side surface of the belt, but preferably the ratchet 25
grooves are PHOHEGroeMIPSimairt adfe dfcartieeein. faci ng away from the open
portion 21 as shown in Figs. |Ato 1C so that the organ, while drawn out,
wi |l not contact the ratchet grooves of the belt, and therefore will not 5
be damaged. Brefe ably, the material has a suitable degree of flexibility,
and has good P§EtdMRGEpFEFe ALY 1N% Vrddha I nerredion he snoot h

mani pul ati on, preferably, the tension belt 3 has a suitable degree of

har dness (Shore har dnes§s “5f %atséut "Af0 T8 "&b dit® ‘D68 Ho That™t he 10 whol e or
part_(Lhat pRCLLN:nIKA0dibe NGOUA! L @) Lnerepl, can he.deformed. The

tension belt is forme a non-woven fabri'c or "a woven

is formed bytexthdsueRwIRldi.Ng riidy eql %mm'@%%f%&%sﬁp%zﬂaggﬁéml di ng,

and the material is not 15 particularly Timte a vinyl

chlori delpesbf, taepahyueet hamne Rsiglcad RAMRHRHENS f16Sinbntd POl mpL opyl ene
resin or a polyacetal resin can be used. A sheet, having a resin nmesh or a

metal nmesh, iavahsdoprebeprddesi Rt Fuahowishegtrits .| eshddalla o 20 be
defornmed. (Belt Resistance-Adjusting Menber) As shown in Fig. 1C, the belt
resi st anceadpust endimebérsihgamempreavildedeabnithe ifkdimst rfdmkiglg 2venber 1. As
shown in Figs. 8A and 8B, the belt 25 resistance-adjusting nenber 4 has the
slit 43 for EREBSpasshgétef 3t heetléngiesn shenices adijausatimoougmbeRref @mabl y, t he

slit 43 has substantiallz,the same_cross-sectional shape as that of the
t ensi on beItSEOEBerS provided at the first fixing member) 4, a

15 tubular member 5, a converter 6, and an airtight seal
member 7.
(Structure of Surgical Treatment Instrument)
Briefly describing the structure, the second
fixing member 2 has an organ taking-out open portion
20 21, and is fixed to an open portion 21 of the tubular
member 5. The other end of the tubular portion 5 is
connected to the first fixing portion 1. An arbitrary
number of tension belts 3 are provided at the second
fixing member 2. With respect to means for fixing the
25 tension belt 3 to the first fixing member 1 in an
airtight manner, a groove is formed in the first fixing

member 1 as shown in Fig. 3, and a holder plate 8 is



26 as to ensure the air-tightness. Irregularities 42, corresponding to the
.irregularities of the tension belt 3, are forned adjacent to the slit 43,
and prevent the tension belt 3 5 fromnoving in a direction to contract the
opened incision. Preferably, the ribs 41 or recess portions are provi ded at
the belt resistance-adjusting nenber 4190 as to maintain the airtight
condition when this 10 nenber 4 is nounted on the first fixing nenber 1.
One exanpl e ifsitshwoinin rttFigsyr@NvandadB.a | sl ot deé fbatthbesinaisyon can be
suitably switched between the open condition and the contracted condition,
preferably, tiveramdrs priovitded ereainsn floel1t153 caneed t ngotidie, r et araedegondi ti on
of the tension belt 3. , For exanple, by inserting a thin sheet 90 between
t he tension Bdlteadridvalie ithredud by iteebshof~-adpudel hg members 4

resi stance-adj usting menber 4, the retaini ng engagement of the

irregul ariti &P 458 clghdeled s s okl g pani gysl b@ﬁfsbogﬁ:. lfrhﬁ tpi n
sheets 90 may, .be provi ded as separate nmenbers, or may be fixed to the first
fixing nerﬁ)e%lﬁ'sﬁ’asantdo %15 el ATV higt et LG hesmi sReFFgs. 10A to

10C and 11, in.order that .irregularjties 42 of the belt |,
resi st ance- aé’jdﬂsuts?aﬁél €14 arf e 28 Hiﬁfb?jl?rhqéejd‘? rect? oretde@ancel the

retained CO”%%&%%%% %Hﬁ“§f¥§ifH‘é%£tﬂé¥}‘%%é?@%éﬁ%éfgé?ﬁk€Th§nd extend

member 4. The converter 6 for preventing the leakage
of pneumoperitoneum gas is attached to the first fixing

10 member 1. The airtight seal member 7 is provided at a
generally central portion of the converter 6. The
tubular member 5 and the tension belts 3 are larger in
length than the thickness of the abdominal wall 70, and
can be mounted on the abdominal wall 70 of an arbitrary

15 thickness, and an incision can be opened by applying a
tension to the tension belts 3. The converter 6 can be
easily attached to the first fixing member 1, and
therefore the mode can be easily shifted between the
pneumoperitoneum-creating operation and the operation

20 for taking out the organ. The airtight seal member 70
is provided at the converter 6 having a window 80, and
therefore a trocar 60 or the like can be set, and a
treatment, using forceps or the like, can be effected.
(First Fixing Member)

25 The first fixing member 1 is provided at the
near end-side open portion of the tubular member 5.
Usually, this first fixing member is formed by

injection molding, compression molding or extrusion



fromthe irregularity portion, in which case this projection portion is
.operated to nove the irregularity 27 portion 42. As shown in Figs. 10A
and 10B, in order that the irregularities 42 can be positively noved,
preferably, notches 45 are fornmed respectively in those portions of the
belt resistance-adjusting nmenber 45 5 digpsposed near respectively to
opposite ends of the irregularities 42. The structure, shown in Fig. 11,
conpri ses twonqlatirsy. arthevheinr 4 thef px op@chémibe pot & i w1481 0f ihbhakhapart,
including the irregularities 42, is pulled, this part is noved downwardly
al ong gui des gy ivdddh athe heuofdes phrthe Thebpast , mémiséud pgahbe
irregularities 42, is thus noved, so that the retained condition is

cancel ed. As ighdirdd Higgsetd Ry tH192®) theadled s iveshehdineg; adj ussi ng
menber 4 may be divided into two parts 4A and 4B, in which case a spring 46
is 15 provi déd*@d tHenderesitrelinierl paast4Bing nes Uk ngni @+regobariti es,
so as to ve the irregularities upward and downward. As shown in Figs. 13A

and 13B, {Egeroer F&\F e Ksi-ovilded Bl &t ulchtives itebrehahed begrerally

resi stanceadj usti menber 4 may be divided into two parts 4A and 20 4B,
and irregul arqﬁﬁcélg%gaﬁq%é)edr ﬂwﬁlc?]ry%o’}ﬂjlr i SRR IO FERET oPNARR s#RRNn i n

nto three part SORALME A Ha [ h SR T H94 Ve | Ghe. are
opened or noved i.ry eqularg tie 0 tin ortions. The interior of
the belt r es;ég)t éf%%e-aasdjq%s_tk%nég Affe%oé%%%?&?“@e%% madt T Y 2 Favity, in
which case 10 piassun Wbl Nl sl dod s raduaath s, A% 4o cancel the

retai ned condition. 28 The irregularities for suppressing degree of

contract ilon @petrhe cepenred deNGind«t &1 & rftaf Nt Onddie gensian belg 3. and
t heref ore when opening the incision, a resistance is produced. In order to

ef fect 5 thepsetfetrhbignitpe atiiren, findfer akinhed he aldcH esistanceradj ust i ng
menber 4 has a suitabl e degree of hardness (Shore hardness of about A40 to
about D60) s®hehatitt he wedl erorthpartbddnreat, pdr tisomdtaduiget.he For
irregularities) thereof can be deforned. As the
example, preferably, the first fixing member has a
ring-like shape, that is, a generally circular shape,
15 and its outer diameter is 50 mm to 300 mm, and its
inner diameter is 30 mm to 280 mm. Preferably, the
height of the first fixing member is as low as possible
so that the organ can be easily drawn onto the body
surface 72 through the open portion 11 and that the
20 treatment range can be made wide when inserting a long-
handled treatment instrument into the body, with the
open portion 11 serving as a fulcrum. Preferably, this
height is 5 mm to 50 mm. The fixing means can have the
construction shown in Fig. 3, in which the groove 12
25 for fitting on the holder plate 8 is formed in the
first fixing member 1, and the holder plate 8 is fitted

in this groove, and the slit 16, in which the tension

belt 3 is slidably fitted in an airtight manner, is



10 material, there is used a vinyl chloride resin, a polyurethane resin, a
pol yam de resin, a polyethylene resin, a pol ypropyl ene resin, a polyacetal
resin, an ABS resin, an SEBS resin, or silicone rubber. (Holder Plate) 15
As shown in Figs. 3, 4A and 4B, each holder plate 8 is fitted in the first
fixing menber 1, and forns the slit 16,in which the tension belt 3 can
slide. Its shape is not particularly Iimted, but preferably the hol der

pl ate incl udesrsd@f t ST8lshbi 60s2) grerdisposede peasLbgparcent kgl axis
thereof, and are fitted in the first fixing nmenber 1, a belt hol ding
portion 83, wéiL£inhed dshé heehenshopebel 3 8s wbihelihenshpbt §r8dvused as
fulcrums, and is held in close contact with the tension belt, and | egs 82
whi ch appl y @5rtai drorce. f orheresspmgr s he3 peshotmol thngigert Bpna83aagai nst the
tension belt 3. The neans for fixing the tension belt 3 conprises the
irregularitidd IE(fortmedoevene fhe siedrae ngf nepdeingd) of otheet ai ni ng
engagenent 29 with the tension belt 3, and therefore in the case of using
t he hol der pingies N of o degrerehami stnd of 2 el abaves nehei bnedlsreckhani ss
for canceling the retained condition can be applied. As the material of

whi ch the 5 AT AR B¢ i, re-hbeees sa usktieas vemythehl oride resin, a
pol yuret hane resin, a polyam de resin, a polyethylene resin, a
ponproperﬁ?%QﬁﬁQE'zaﬁﬁ#%&ﬂﬁﬁ%ﬂe¥%si%ﬁea%l¢EE9r%%@%§ @a2poly¥ar bbAat e

resin, silicqpe r.ubber,, resin, or such as 10 stainl ess

a fl uoracarbo met al
steel . (Tubdl@“NeHbser)” THE ¢ bﬁ?%rb tnblé‘?s%é%aa%c%_%%‘é?bh?gtubul ar shape
or a general]y- erj ape,..and_has_a_wall thickness of 0.05 nm
to 3 mMm Usﬁa%?%/eﬁlpst hde% 'ti%%% adré%en%e?h? sfjf%srtf'rp%lﬁ/n? ﬂ?%??%nfnol di ng or
the 1ike,q byt dhe, i aductdon nethod i 5.0ty %1&%%&%#5%59-@“6 si ze
of the tubular nmenmber 5 varies, depending on the part to be treated and on

the purposepdyitiddy tihe Lapedfe efdQdd Nth thegxgi sip@i-the Iarge 20
intestine with the aid of a | aparoscope, preferably, the outer diameter is
30 nmto 30@GdmBadtinisesuifaat MENtof NSt UMERE S, £ Sithy aserbe £NslOSERPE and
forceps, are frequently inserted and w thdrawn, and therefore it is
preferred t ®melsdte tshe flage dfe 2o Materd @ rathi gh ¢sviotebudky, and has a
suitable degree of flexibility, and will not be cut or torn when such a
treat ment i rfsmmatenn @ Sive ISk atg ideshmal st thiexinduheambeenber . For
exanpl e, a soft viqyl chloride 30 resin, a polyurethane resin, a

pol yet hyien&iSRased PRk el atesin, the frdpropyd arr st act Bnpol yest er

resin, an SEBS%gﬁgr}Osﬁg$§q:e rubber, or natural rubber is preferably used

as the mat eriSit e belt ddjusting members 4 are

provided in these cavities, respectively. With this
construction, the surface, on which the converter 6 is
mounted, is formed by one member, and has no joint, so

20 that the air-tightness can be easily secured.
Preferably, ribs 41 are formed at that portion of the
belt resistance-adjusting member 4 which is to be
fixed, and with this construction the air-tightness is
enhanced.

25 Preferably, the first fixing member 1 is
provided with the belt resistance-adjusting members 4

for respectively pulling the tension belts 3 in a

horizontal direction so that the tension belts 3 will



5 (Converter) The converter 6 is nounted on the first fixing nmenber 1, and
~serves to keep the interior of the peritoneal cavity airtight in a
pneunoperitoneum condition. For attaching and detaching the converter, 10
the converter nmay be fixed to the first fixing nmenber 1 by convex and
concave portions or by screws, but it 4.8 preferred and convenient to
provide the claws 9 at the edge of the converter 6, in which case the claws
are fittinglyoengagedsw-tbrtihe sheg gualasg ehet Beghinr stutlf ivkeng menber

1. Usually, the converter is fornmed by injection nolding or conpression
mol di ng. In enegiype oftesomyett ensbrubmbatabft cght pseaknteibentiosich is a
di aphragm havi ng no opening, is secured to this converter as shown in Figs.
| A, 1B and 16oratdeat@ént rpatpesesi nsThaneohvprerees tiki Siated ght seal
menber. I n another type of converter, an airtight seal nenber is divided
into two porthensi72t ahix¥dgaseshewnlin Prgfet@plandthke oluitest ealiget i ght

seal nenber 72 and the second airtight seal nenber 74 are secured to the 25
converter>? The wWhadbiwrsDd fsxiongneembart heigeapr ahapert tbatofclewe Sonverter,
and the airtight seal nenber 7 is exposed through this wi ndow. The size of
t he wi ndow 80" ENelet@RVERHERT b EAR BPzBNBRIEHedifBnithis3PutRst £GMENts to be

i nserted, and?th size of the window is suitably set to 1 nn1#o 80 mm The
hei ght is su %b$§a§%TOTB 3rﬁﬁ?tbs4beha1§8 ﬁ%r?%thQQEﬁFttWét'nF@Fference
with a treatnment. As %he material ..there.5.is used a rigid . resin, such as a
Uiyl “chi or i HePYEstRE F Aoy o REnEAE Febi RLPE HERGEENIY GREY esi . a

pol ypr opyl ene, [ £skD, o & POLYAGELA! (L eFh0. 25PPlYeacBongLe resig,gnd a

pol ysul fone résin, silicone rubber, or synthetic rubber

such as ﬂ@ohﬁ%% &f&ééég@ﬁesﬁﬁéwkkgpﬁr%réaﬁ,a!Agighha§@%haﬁeg?e@hégh§r

provi ded r maintaining the airtight condition when the trocar _
forceps are tnserigse AhksnyenbabetS1aidi ARREAgRhEBchAYI NgeROz0pPENI NG.

Preferably, the thickness is 0.1 nmto 3 mm I|f the thickness is |ess than
0.1 mm the vahye clsldibdd eréoibe depolpedebiahberpsesasurepof yaankben
di oxi de gas, and if the thickness is nore than 3 mm an increased
frictional ressshancepdbyprivduerd whehn20ai pséyprogyadeheeaksent &nstrunent
such as forceps, and as a result the insertion is difficult. Preferably,
the inner dikpekYaeeizlseesin, 025 APt ve8DnmMRrNNSEBEWretinhesddiepndi anet er
of treatnent instrunents or_others. Preferably, the_ airtight seal nenber is
made of k> rubber, or metal such as stainless steel.
(Second Fixing Member)
The second fixing member 2 is provided at the
open portion 21 of the tubular member 5. Usually, the
second fixing member is formed by injection molding,
20 compression molding or extrusion tubing. The second
fixing member is embraced by the tubular member 5, and
is held in intimate contact with the tubular member 5,
and is fixed thereto by fusion or adhesive bonding, or
the tubular member is held in intimate contact with the
25 surface of the second fixing member 2, and is fixed
thereto by fusion or adhesive bonding. Alternatively,

the fixing may be made by mechanical fastening using an

O-ring or the like. 1In the case of effecting the



25 material having a tearing strength of 5 Nmmto 100 NNnm so that an
airtight condition can be maintai ned when a treatnent instrunent such as
the trocar 60 is inserted. Further, it is nore preferred that the 32
material have flexibility, and for exanple natural rubber, silicone rubber,
a vinyl chloride resin, a urethane resi;n or a SEBS resin is suitable.

(First Airtight Seal Menber) 5 The first airtight seal nenber 72 is

provi ded foregaisianhnofigthbelairgti ghtecandit wanhwher fddceds sor the |i ke
are not inserted. Atip of a near end may be closed by-a cap or the like,
or a val ve nkaperossaph, asrafékraplyvypéhealivecandiamgtiel Bisl Isettyge val ve,
may be 10 provided in the interior. There nmay be used the type in which
merely a sliabpgtfapmed ta &2Rembr anadothsi biteie diabeder( élsasiste trt eri al )
having a high tearing strength (20 kgf/cmto 50 k%f/qn), In the case of

cl osing the ehduby4fhemchp abouhe2PPkam Zofi gt SAg 115 IREHSECINRR BE Dr ovi ded
at the near end-side inlet, in which case the cap is fitted relatjve to
this fittPnganBiBerobyakshezlcBRchPeaPriti AF, ™Br t A& d&p IR 18€F i xed by a

screw. Usually, the cap is fornmed by injection nolding, and as ,its

materi al , thEgétiEhﬁs@gvécﬁol§oﬁ8ﬁh§?ig&gﬁﬁ FB?iH?réﬁgﬁegg &7 chl ori de
resin, a polyurethane_resin olyethyl epne.resin, a.p propyl ene resin, a
pol yacet al r%E?n%pﬁr5£?§8a958%5?3£¥¥3Fﬁea% 5 BSF?SSFf%hé F§§¥ﬁ¥psilicone

rubber, nat ual ubher,cor ; SYBROELT 6 EUBREL (SN, @S 185 BR Wi respect to

the flap-type va arig ed product as contain in a trocar

usual I'y used g @ihgPa50saeRLEaULEI GabeARCEBLHOR 1BRY 1R@ USRE i N
conbination wth a Spring nenber. Alternatively, an 33 el astic nenber

whi ch is1padgeof +8hbhcoBgvE vhbenrBlughhenki kaciandni, s 1k0A RS reFed rad
fl ap- shape, may be used. The flap-type valve will not be opened toward the
out si de of thrabodye huteeaBlbrabD¥edetr@vwanddebeciensifde 15 sefi tihg .body, and
t herefore when a treatnent instrunent
As the material of which the second fixing member 2 is
made, there is used a vinyl chloride resin, a
polyurethane resin, a polyamide resin, a polyethylene
15 resin, a polypropylene resin, a polyacetal resin, an
ABS resin, an SEBS resin, silicone rubber, or metal
such as stainless steel.
{Tension Belt)
As shown in Figs. 1A to 2B, the tension belts
20 3 are connected to the second fixing member 2, and are
passed through the respective slits 16, each formed by
the first fixing member 1 and the holder plate 8, and
respective slits 43 of belt resistance-adjusting
members 4. The incision is opened wide (into a shape
25 as close to a circular shape as possible) as shown in
Fig. 5, and therefore preferably the width of the

tension belt 3 is not smaller than 10 mm, but if this

width is excessively large, it is difficult to insert



or the like is not inserted, the flap is urged toward the outside of the
.body by a positive pressure wthin the body, and is closed. The flap-type
valve is formed by injection nolding or conpresson nolding, and as its 10
material, there is used a vinyl chloride resin, a polyurethane resin, a

pol yethyl ene resin, a polypropylene resipn, a polyacetal resin, a

pol ycarbonate resin and a polysulfone resin, or silicone rubber. Simlarly,
the duck billetypeevityeidboi shéornedsbyn| nheat i @ni B0LELRE rQEJCRMRLESSI ON
nol ding, and is mainly made of an elastic material such as silicone rubber.
(Second Airtight Wedth Meerben) tAhersegondt abetigbh $eahmnBRBEG07Hm.S 20
provided for maintaining the airtight condition when forceps or the like
are inserted.PreSesiblnl vehelawlngia thrchéafohel ef arshbet! hkeingy abe
provided. The seal valve is forned by injection nolding or conpression
nol di ng or bytprdeeess ngf a0 shewn, tand. 5 suhi xsedthat t hiee 26eheht etfidcsiede
inlet or the converter 6 by fusion or adhesive bonding. Preferably, the

t hi ckness df el ceaframalviee iody 1swhfaee 3ismkept theat hoekhesslis | ess

than 0.1 mm the valve is liable to be deformed by a 34 pressure of
carbon di oxi deF YEREARNY i $1% ke H e kifestEhe stems 0k Heml B Amisahakger eased

frictional resjstance is produced en inserting a treatnment instrunent
such as forcéps,®%n e%ﬁ%%ﬁﬁﬂ?u?¥£k$bE&9§¥cWPf%Sdi?¥?chft%t is too

long, the tension belts are exposed to the body
surface, and restrict the movement of a piercing
10 portion of the trocar 60 or the like. Therefore,
preferably, the practical length is 30 mm to 200 mm. A
resistance portion 31 is provided at the tension belt 3
so that the size of the opened incision will not be
decreased. The resistance portion 31 is only required
15 to offer a resistance to the sliding movement of the
tension belt 3 along the slit 43, and irregularities
42, such as projections and holes, may be merely formed
at the tension belt, but preferably serration-like
ratchet grooves 32 are formed as shown in Fig. 6. The
20 depth of the ratchet grooves 32 is set to about 0.5 mm
to about 2.5 mm in order to reduce the thickness of the
belt 3. The ratchet grooves 32 may be formed at part
of the belt 3 as shown in Figs. 6A to 6C. When the
angle of the ratchet groove 32 is made acute as shown
25 1in Figs. 7A and 7B, the resistance, offered when
opening the incision, is reduced, and this is
desirable. The ratchet grooves 32 can be formed at a

side surface of the belt, but preferably the ratchet



5 Preferably, the inner dianeter is set to 0.5 nmto 30 nmin view of the
.outer dianmeter of treatnent instrunents or others. Preferably, the seal
valve is made of a flexible material, and for exanple natural rubber,
silicone rubber, a vinyl chloride resin, a 10 urethane resin or a SEBS
resin is suitable. (Method of Use) Nextps a method of actually using the
surgical treatnent instrunent of the present invention will be descri bed.
For effectingthevexciseofiontetihenl arnge d8rentesbinenw bhithegaaiidof a

| aparoscope, first, a plurality of trocars 60 are inserted into the
abdomen, and @wayreftomnchsi open hpvitgoa 3izesobhabautin3remst o1abedt 5 cm
is formed in that part fromwhich the organ is expected to be taken out.
The second fi3F nge nemblert!2® Qrgan| neleiteddravon dhts sidll nbactsheactThe
tension belts 3 are pulled to open the incision. Then, the converter 6 is
fixed to the §he staf¢hehgIneees Af ipharbalttight thanefoas shodnnbm Fi g.
2. Trocar 60 and others are caused to pierce the 25 airtight seal nenber 7
of the converR%erd®agsft a Tepkeoalebpe Gl matervhe hehesi assuibehieare

i nserted therethrough nd treatments, such as the abruption of the large
intestine, alledi%h Of A Yrodisd divs 935 t wibidieat peAPedtieke bl ood
vessel s, are 1effec ed .under_t he Iaﬁ?arosco e, and after sufficient

passi veness 8’ et e THE Convr t BB SMF vt 1ehd PRefehRBeY .

intestine is t__of e pad and the excision, 5 suture, etc., of
that portion tgfé(te%en aorngeb%% eés)ﬁ}gnse T PR i M 9520 Ot N Lfredted portion
are effected widgre 3, 4id Y5 i/1 8 L a en the |arge
intestine is ret urene(?q: r{fé(;g% hoeyb%ywﬁ@?dé hagﬁ%%tm';']g?(ﬁ er°% %&atég{al?ﬁ

attached it e 1fd rext ddrd nard ERIMEroA ,hmq)qaotﬁgirppjpgﬁigpfy{%gpndi tion

is again created, and the interior of the peri cavity 1s adequately

observed. |f tadrydhean tratderied needrd, c 4l oot et vrend £S-8dh ested
under the pneunoperitoneum condition, or the pneunoperitoneumcondition is

15 cancel ed, aamebrt-heverhe atonverdrera Grdveer efpead mang-t4EN dheidreatment is
effected. When the tension belts are required to be rel eased during the
treat nent, tHiogmes donextpyrustiercardelingt,i dm jreamnison Inmb Idieng usgi cal

treatment instrument of the 20 present invention, the node can be easily
swi t ched bet WOERTERS 1O e ORsHNUunddd the madwtsel itomeutm condi ti on and t he
treat rrent1 out si de t %geri toneal cavity merely by renoving the converter 6.
The ai rti'ght P&&LS Y e tedovi dedodty ecrfeeit-era 6715 and t heref ore
when t he treat nen under .t he pneunoperitoneum condition is effected, the

L.
trocar is i nserté:&d_tehrrgﬁjﬁl’t e pﬁlrigdllfcetth&fnet HE Pres éhtPI IvAEY %o t hat
forcepts Canrggiggnbpgbﬁ&%QOpvﬁ%%ear%%Q%e%r a polyacetal resin can

be used. A sheet, having a resin mesh or a metal mesh,
is also preferred since such a sheet is less liable to

20 be deformed.
(Belt Resistance-Adjusting Member)

As shown in Fig. 1C, the belt resistance-
adjusting members 4 are provided at the first fixing
member 1. As shown in Figs. 8A and 8B, the belt

25 resistance-adjusting member 4 has the slit 43 for the
passage of the tension belt 3 therethrough.
Preferably, the slit 43 has substantially the same

cross-sectional shape as that of the tension belt 3 so



36 affected part is taken out, the incision in the abdomnal wall is
protected by the tubular nenber 5, and there is no fear that the incision
is infected with cancerous cells. The device can be fixed in such a 5
manner that a sufficient tension is applied to the incision by the ratchet
mechani sms of the tension belts 3, andgthe degree of opening of the
incision wll not be decreased. Wen the tension belts are required to be
rel eased, thss tensdriguheldise ader+€l glasedss usi ng the 10 nmeans for canceling
t he retaining engagenent. The node can be easily sw tched between the
treat nent under the prietwmpeYat dnedsn £oNAEd T oasEatdihe toeahsent out si de
the peritoneal cavity during the | aparoscopi c operation, and that part
beneat h t he irdqiciaiigni aam betleast¢rystoradtedt uhdesra foreed! y- vi ewi ng
condition, and therefore a stress on the operator is relieved, and the
time, requiret Famt Heo dper a3l oh, 435 ahdroesieht ande beshslesntbeltndi si on,
resulting fromthe operation, is smaller as conpared with the ventrotony,
20 and t?ﬁs HUrde AMSH- tch el Thaa | @HEC G sl el 9 e¢OnTaFRLE hehef epenede ter m of
hospitalization of the patient after the operation is shorter, and this is
very advant ag€duis' Yo the patient and the hospital. Furthernore, the trace

of the incision after the operation is so spall that it 25 is not
conspi cuous, and thereEfIifrfee%O sz'lsr}éeff’éjcﬁsf vel f‘?lbnlfef%%s%l%%%}‘ﬁ?sof beauty.
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10 member 4 is mounted on the first fixing member 1. One

example is shown in Figs. 8A and 8B.

In order that the incision can be suitably
switched between the open condition and the contracted
condition, preferably, there is provided means for

15 canceling the retained condition of the tension belt 3.
For example, by inserting a thin sheet 90 between the
tension belt 3 and the irregqularities 42 of the belt
resistance-adjusting member 4, the retaining engagement
of the irreqularities 42 can be canceled as shown in

20 Figs. 9A to 9C. The thin sheets 90 may be provided as
separate members, or may be fixed to the first fixing
member 1 so as to slide relative thereto. As shown in
Figs. 10A to 10C and 11, in order that irregularities
42 of the belt resistance-adjusting member 4 can be

25 moved in a direction to cancel the retained condition,
a projection portion 44 may be formed on and extend
from the irregularity portion, in which case this

projection portion is operated to move the irregularity



5 wth the ventrotony, and therefore this instrunent is very advant ageous
to the patient and the hospital. 38 CLAIMS 1. A surgical treatnent

i nstrument conprising a tubular portion which has a first fixing nmenber
provi ded at a near end-side open portion thereof, and also has a second
fixing nenber provided at a renote end-si de open portion thereof;
characterized in that at |east two tension belts are nmounted on said second
fixing menbegorandnf 2l ngaEE8ASWHOR nad}i ust. i ngAaahengl, ofi nsajrdidrensi on
belts to position said first fixing nmenber is provided at said first fixing
menber. 2. Agputgtgal ikreaumentitivst zaneah aecpbdifndvied yChaiv@ad,, in which
said fixing neans conprises belt resistance-adjusting nmenbers provided
respecti vel yprafgrabves fhotnbdsi AS5sard forskdf respgchremedry. i3 tAwce gi cal
treatment instrument according to claim2, in which said belt

resi st ance- adpusiong oéEnbke batkudesiatshice-bdfushéngl mgimbbg mehvenent of
said tension belt therethrough, and neans for retaining said tension belt
in an airbi giispeandrneay, raspaegivalyt teacreasitasendsedt &dcording to
claim3, in which said air-tightly retaining means conprises irregularities
formed in theryeghpEytdessipd SF%?,SéﬁHCFPFéguﬁQPWPié§ #89med lon sai d
tension belt. 5. A surgical treatnment instrunment accotdin% to,clai@A4, in
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conprises irregularities tornmed on said stopper, and irregulrarities formed

on said tensippehghtiriBied 21 gigakntikeabieAl kBStHHARERheaAGeREdINRE to claim

7, in which saidirregularities have a serrationlike shape. 9. A surgical

treat ment i ngbhamenbnaceordhngled.angsosdoah ¢hardagsl t1@A8to n2mhi ch said

fixing nmeans conprises an elastic nenber. 10. A surgical treatnent

i nstrunent atherdehy tresanyaone-efijokaing Bembe®, 4i mawhbeh ddaiidleai r-ti ghtly

retai ning means includes nmeans for noving one of said belt

resi st ance- adijptist twg Rewnber 4&ndndn4Prr éguivhiichy cpeet RoRPafingai4d tiensi on

belt to cancel the retaining_engagenent of said tension belt. 11. A
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be provided a structure in which the belt resistance-
adjusting member 4 may be divided into two parts 4A and
20 4B, and irreqularities can be drawn in a horizontal
direction. As shown in Figs. 14A to 14C, the belt
resistance—-adjusting member 4 may be divided into three
parts 4A, 4B and 4C, in which case irregularity
portions are opened or moved by irregularities-
25 operating portions. The interior of the belt
resistance—-adijusting member 4 may be formed into a

cavity, in which case the pressure within this cavity

is reduced so as to cancel the retained condition.



40 retai ni ng engagenent conprises a projection portion which is formed on
one of said belt resistanceadjusting nenber and said stopper, and can nobve
the irregularity portion in a canceling direction. 13. A surgical treatnent
instrument according to any one of clains 1 to 12, in which said tubular
menber and said second fixing nenber hpave flexibility. 14. A surgical
treatnent instrunment according to any one of clains 1 to 13, in which said
tension belt has a w drte of r#@gubatdtG8smivrlbuppAressghgakher daigrert

i nstrument according to any one of clains 1 to 14, in which said tension
belt is so cohstonictadtidtatofttioanopenpdl iedigéner akky fhomezdonhakhy. 16. A
surgical treatnent instrunment according to any one of clains 1 to 15, in
whi ch a conveeneion heslhg3 anaadrthgheferal whenbepenimgnted thereon, is
conbined with said first fixing menber in an airtight manner. 17. A
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of alrtlght seal nenbers are nounted on said converter. 18. A surgica
treat ment? i nste VAR RPN HPWER E OBt aPREIBTaPAYwhERR Beifrst airtight sea
menber and a second alrtlfht seal nmenber are nounted on said converter. 19.
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fitted in the first fixing member 1, a belt holding
portion 83, which holds the tension belt 3, with the
shafts 81 used as fulcrums, and is held in close
contact with the tension belt, and legs 82 which apply
25 a force for pressing the belt holding portion 83
against the tension belt 3. The means for fixing the
tension belt 3 comprises the irreqularities 13 (formed

on the first fixing member 1) for retaining engagement
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condition can be applied. As the material of which the
5 holder plate 8 is made, there is used a vinyl chloride
resin, a polyurethane resin, a polyamide resin, a
polyethylene resin, a polypropylene resin, a polyacetal
resin, an ABS resin, a polycarbonate resin, silicone
rubber, a fluorocarbon resin, or metal such as
10 stainless steel.
(Tubular Member)
The tubular member 5 has a straight tubular
shape or a generally-tapering tubular shape, and has a
wall thickness of 0.05 mm to 3 mm. Usually, the
15 tubular member is formed by inflation molding or the
like, but the production method is not particularly
limited. The size of the tubular member 5 varies,
depending on the part to be treated and on the purpose,
but in the case of effecting the excision of the large
20 1intestine with the aid of a laparoscope, preferably,
the outer diameter is 30 mm to 300 mm. In use,
treatment instruments, such as an endoscope and
forceps, are frequently inserted and withdrawn, and
therefore it is preferred to select the type of
25 material which is not bulky, and has a suitable degree
of flexibility, and will not be cut or torn when such a

treatment instrument or the like strikes against the

tubular member. For example, a soft vinyl chloride
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The converter 6 is mounted on the first
fixing member 1, and serves to keep the interior of the
peritoneal cavity airtight in a pneumoperitoneum
condition. For attaching and detaching the converter,

10 the converter may be fixed to the first fixing member 1
by convex and concave portions or by screws, but it is
preferred and convenient to provide the claws 9 at the
edge of the converter 6, in which case the claws are
fittingly engaged with the side surface of the first

15 fixing member 1. Usually, the converter is formed by
injection molding or compression molding. In one type
of converter 6, the airtight seal member 7, which is a
diaphragm having no opening, is secured to this
converter as shown in Figs. 1A, 1B and 16, and a

20 treatment instrument pierces this airtight seal member.
In another type of converter, an airtight seal member
is divided into two portions 72 and 74 as shown in Fig.
17, and the first airtight seal member 72 and the
second airtight seal member 74 are secured to the

25 converter. The window 80 is formed in the central
portion of the converter, and the airtight seal member
7 is exposed through this window. The size of the

window 80 is determined by the size of treatment
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polypropylene resin, a polyacetal resin, a
polycarbonate resin and a polysulfone resin, silicone
rubber, natural rubber, or synthetic rubber such as

10 NBR.
(Airtight Seal Member)

The airtight seal member 7 is provided for

maintaining the airtight condition when the trocar 60
or forceps are inserted. This member is a diaphragm

15 having no opening. Preferably, the thickness is 0.1 mm
to 3 mm. If the thickness is less than 0.1 mm, the
valve 1s liable to be deformed by the pressure of
carbon dioxide gas, and if the thickness is more than 3
mm, an increased frictional resistance is produced when

20 inserting a treatment instrument such as forceps, and
as a result the insertion is difficult. Preferably,
the inner diameter is set to 0.5 mm to 80 mm in view of
the outer diameter of treatment instruments or others.
Preferably, the airtight seal member is made of a

25 material having a tearing strength of 5 N/mm to 100
N/mm so that an airtight condition can be maintained
when a treatment instrument such as the trocar 60 is

inserted. Further, it is more preferred that the
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for maintaining the airtight condition when forceps or
the like are not inserted. A tip of a near end may be
closed by a cap or the like, or a valve member, such as
a flap-type valve and a duck bill-type valve, may be
10 provided in the interior. There may be used the type
in which merely a slit is formed in a membrane of
silicone rubber (elastic material) having a high
tearing strength (20 kgf/cm to 50 kgf/cm). 1In the case
of closing the end by the cap or the like, a fitting
15 member may be provided at the near end-side inlet, in
which case the cap is fitted relative to this fitting
member by convex-concave fitting, or the cap may be
fixed by a screw. Usually, the cap is formed by
injection molding, and as its material, there is used a
20 somewhat rigid resin, such as a vinyl chloride resin, a
polyurethane resin, a polyethylene resin, a
polypropylene resin, a polyacetal resin, a
polycarbonate resin and a polysulfone resin, silicone
rubber, natural rubber, or synthetic rubber such as
25 NBR. With respect to the flap-type valve, a rigid
molded product as contained in a trocar usually used in

a laparoscopic surgical operation may be used in

combination with a spring member. Alternatively, an
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the outside of the body by a positive pressure within
the body, and is closed. The flap-type valve is formed
by injection molding or compresson molding, and as its
10 material, there is used a vinyl chloride resin, a
polyurethane resin, a polyethylene resin, a
polypropylene resin, a polyacetal resin, a
polycarbonate resin and a polysulfone resin, or
silicone rubber. Similarly, the duck bill-type valve
15 1is formed by injection molding or compression molding,
and is mainly made of an elastic material such as
silicone rubber.
(Second Airtight Seal Member)
The second airtight seal member 74 is
20 provided for maintaining the airtight condition when
forceps or the like are inserted. A seal valve, having
a circular hole, or the like may be provided. The seal
valve is formed by injection molding or compression
molding or by processing a sheet, and is fixed to the
25 near end-side inlet or the converter 6 by fusion or
adhesive bonding. Preferably, the thickness of the
seal valve is 0.1 mm to 3 mm. If the thickness is less

than 0.1 mm, the valve is liable to be deformed by a
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5 Preferably, the inner diameter is set to 0.5 mm to 30
mm in view of the outer diameter of treatment
instruments or others. Preferably, the seal valve is
made of a flexible material, and for example natural
rubber, silicone rubber, a vinyl chloride resin, a
10 wurethane resin or a SEBS resin is suitable.
{(Method of Use)

Next, a method of actually using the surgical
treatment instrument of the present invention will be
described. For effecting the excision of the large

15 intestine with the aid of a laparoscope, first, a
plurality of trocars 60 are inserted into the abdomen,
and a small incision, having a size of about 3 cm to
about 5 cm, is formed in that part from which the organ
is expected to be taken out. The second fixing member

20 2 is inserted into this small incision. The tension
belts 3 are pulled to open the incision.

Then, the converter 6 is fixed to the first
fixing member 1 in an airtight manner as shown in Fig.
2. Trocar 60 and others are caused to pierce the

25 airtight seal member 7 of the converter 6, and a
laparoscope and a treatment instrument are inserted

therethrough, and treatments, such as the abruption of

the large intestine, ablation of the lymph nodes and
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the laparoscope, and after sufficient passiveness is
effected, the converter 6 is removed, and the large
intestine is taken out of the body, and the excision,
5 suture, etc., of that portion of the large intestine in
the vicinity of the affected portion are effected under
a directly-viewing condition, and then the large
intestine is returned into the body. Then, the
converter 6 is again attached to the first fixing
10 member 1, and a pneumoperitoneum condition is again
created, and the interior of the peritoneal cavity is
adequately observed. If a further treatment is needed,
this treatment is effected under the pneumoperitoneum
condition, or the pneumoperitoneum condition is
15 canceled, and then the converter 6 is removed, and then
the treatment is effected. When the tension belts are
required to be released during the treatment, this is
done by the cancellation means.
In the surgical treatment instrument of the
20 present invention, the mode can be easily switched
between the treatment under the pneumoperitoneum
condition and the treatment outside the peritoneal
cavity merely by removing the converter 6. The
airtight seal member 7 is provided at the converter 6,
25 and therefore when the treatment under the
pneumoperitoneum condition is effected, the trocar is
inserted through the product of the present invention

so that forcepts can be manipulated. When a cancer-
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and there is no fear that the incision is infected with
cancerous cells. The device can be fixed in such a

5 manner that a sufficient tension is applied to the
incision by the ratchet mechanisms of the tension belts
3, and the degree of opening of the incision will not
be decreased. When the tension belts are required to
be released, the tension belts are released, using the
10 means for canceling the retaining engagement.

The mode can be easily switched between the
treatment under the pneumoperitoneum condition and the
treatment outside the peritoneal cavity during the
laparoscopic operation, and that part beneath the

15 incision can be easily treated under a directly-viewing
condition, and therefore a stress on the operator is
relieved, and the time, required for the operation, is
shortened, and besides the incision, resulting from the
operation, is smaller as compared with the ventrotomy,

20 and the burden on the patient is smaller, and therefore
the term of hospitalization of the patient after the
operation is shorter, and this is very advantageous to
the patient and the hospital. Furthermore, the trace
of the incision after the operation is so small that it

25 1is not conspicuous, and therefore this is effective

from the viewpoint of beauty.

Industrial Applicability
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0 operator, but also reduces the burden on the patient

since the trace of the incision is smaller as compared
5 with the ventrotomy, and therefore this instrument is

very advantageous to the patient and the hospital.
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provided at a near end-side open portion thereof, and

also has a second fixing member provided at a remote

end-side open portion thereof; characterized in that at

least two tension belts are mounted on said second

fixing member; and fixing means for adjusting a length

of said tension belts to position said first fixing

member is provided at said first fixing member.

2. A surgical treatment instrument according to

claim 1, in which said fixing means comprises belt

resistance-adjusting members provided respectively in

grooves formed in said first fixing member.

3. A surgical treatment instrument according to

claim 2, in which said belt resistance-adjusting member

includes a slit for the sliding movement of said

tension belt therethrough, and means for retaining said

tension belt in an airtight manner.

4, A surgical treatment instrument according to

claim 3, in which said air-tightly retaining means

comprises irregularities formed in the vicinity of said

slit, and irregularities formed on said tension belt.

5. A surgical treatment instrument according to

claim 4, in which said irregularities have a serration-

like shape.

6. A surgical treatment instrument according to

claim 1, in which said fixing means comprises a stopper
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portion of said tension belt, and a holder plate, and
these are retainingly engaged with each other in an
airtight manner.

7. A surgical treatment instrument according to
claim 6, in which said air-tightly retaining means
comprises irregularities formed on said stopper, and
irreqgularities formed on said tension belt.

8. A surgical treatment instrument according to
claim 7, in which said irregularities have a serration-
like shape.

9. A surgical treatment instrument according to
any one of claims 1 to 8, in which said fixing means
comprises an elastic member.

10. A surgical treatment instrument according to
any one of claims 3 to 9, in which said air-tightly
retaining means includes means for moving one of said
belt resistance-adjusting member and an irregularity
portion of said tension belt to cancel the retaining
engagement of said tension belt.

11. A surgical treatment instrument according to
claim 10, in which said means for canceling the
retaining engagement comprises a thin sheet which can
be inserted between the irregularities, formed on said
tension belt, and said belt resistance-adjusting
member.

12. A surgical treatment instrument according to

claim 10, in which said means for canceling the
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adjusting member and said stopper, and can move the
irregularity portion in a canceling direction.
13. A surgical treatment instrument according to
any one of claims 1 to 12, in which said tubular member
and said second fixing member have flexibility.
14. A surgical treatment instrument according to
any one of claims 1 to 13, in which said tension belt
has a width of 10 mm to 60 mm.
15. A surgical treatment instrument according to
any one of claims 1 to 14, in which said tension belt
is so constructed that it can be pulled generally
horizontally.
l6. A surgical treatment instrument according to
any one of claims 1 to 15, in which a converter, having
an airtight seal member, mounted thereon, is combined
with said first fixing member in an airtight manner.
17. A surgical treatment instrument according to
claim 16, in which a plurality of airtight seal members
are mounted on said converter.
18. A surgical treatment instrument according to
claim 16, in which a first airtight seal member and a
second airtight seal member are mounted on said
converter.
19. A surgical treatment instrument according to

any one of claims 16 to 18, in which said airtight seal

member is a flexible diaphragm.
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20. A surgical treatment instrument according to

any one of claims 1 to 19, in which at least part of
one or both of said belt resistance-adjusting member
and said tension belt are made of a material whose

modulus of longitudinal elasticity is 0.05 kg/mm* to 10

kg /mm?.



