WO 2011/ 028181PCT/ SG2010/ 000323 1 AN | MPROVED ANORECTAL PROBE ASSEMBLY AND
METHOD Field of the Invention The invention refers to the application of

ul t rasoungiotecihneisegy to obtain 3D i nages for precise dipagRoles/0assds
surgical procedures. In particular, the invention relates to neans of
inmproving the quality and reduci ng obscurity of said images. 10 Background
H gh frequency ultrasound (up to 16|\/|—|z)1 can penetrate tissue including the
rectal wall and obtain detailed infornation to a depth of a few of

m | 1i met r AN IMBROVED ANORE GTAE RROBEASSEMBLYrANDCMEIHQDal cancer

di agnosis, its application 15 has been limted through poor contact between
the ul trasound probe and rectal wall, especially for patients with a

t unour, WRidld ofakedniénatienr f ace of rectal wall uneven. Further, the
presence of entrapped air bubbles within the rectal cavity can obscure

ot herwi se clear imges. 20 Sunmmary of Invention In a first aspect, the

i nvent{ on i / LS ct al
probe, - a 10edvefifontBrdlds fis Appiateh ALGERNLRERALBGD% BRARBEF 0
arranggd tmagiicﬁir\wema%dl‘agr@s'esfdmnﬁtwr:gicﬁhbmcbgerésegm gblrt}baﬂdrt rea 25I ;

si gnoi dscope having a bore into which the probe an al 1 oon have sliding
engagenentnvﬁﬁﬂoﬁﬁe'gﬁﬁp@dpeﬁﬁﬁ/ Pﬁ@ﬂ%{ﬁvm@e&@w and HRAYsHng PBSCYTBY of nserti on
into the QH%B'?AS)@S‘?‘“ external portion nmounted to the penetration portion
wherei n. the adaptor includes a conduit extending fromthe penetration
portion to the external portion such that on penetration of the anus, the
conduL(i‘-p %\réi(des 3Q fluid communi cation between the rectal cavity and the-
ext er hal - BERUNCai d conduit further connectable to a vacuum source. 2
In a second aspect, the invention provides a nmethod of renoving air froma
rectal cavity, the nethod conprising the steps of: inserting an anorectal
probe andHighstaguepaneirageunth (wata Hz) canpeietais tissuspiacludingths ng t he

orti on. - Akl Al BEAR SfpiesIhorBERBh Ay A RIS HPRL,  on
portion t¢hd tissue surface. However, for a colorectal cancer diagnosis, its application
15  has been limited through poor contact between the ultrasound probe and rectal
wall, especially for patients with a tumour, which makes the surface of rectal
wall uneven. Further, the presence of entrapped air bubbles within the rectal

cavity can obscure otherwise clear images.
.20  Summary of Invention

In a first aspect, the invention provides an anorectal probe assembly comprising
an anorectal probe, a sonar penetration balloon mounted to said probe, said
balloon arranged to receive water to inflate within the rectal cavity a

25 sigmoidscope having a bore into which the probe and balloon have sliding
engagement and an adaptor having an anus penetration portion for insertion
into the anus and an external portion mounted to the penetration portion
whefeih the adaptor includes a conduit extending from the penetration portion to
the external portion éuch that on penetration of the anus, the cond‘uit provides

30 fluid communication between the rectal cavity and the external portion, said

conduit further connectable to a vacuum source.



external portion; inserting the signoidscope into the anus; inserting the
anus penetration portion into the anus; connecting the conduit to a vacuum
source atwobheirwrssinal portion and consequently applyi ngca/sScacuwwonpd the
rectal cavity;, withdrawing air trapped between the rectal wall and the
bal | oon through said 10conduit. The invention presented here is an
anorectal probe assenbly for a col orecttal exam nation using ultrasound. The
i nvention provides a better resolution of imges by applying a vacuumto

t he rect aln asecond aspect; thecinvantidre proasides &emetuddf refhovamd amrfibn e | nf | at ed

ot waon & RSB gav e TR Helietf Rfadting M sl fetBa SR sedal obes 1o
reduci ng ghg @usdriar peinkkratifs bhfdd®intd iaf f§ieHdcBpEMpseMingnhaver al | i mage

quality. 20 The external portion may be a collar and the anus penetration
porti on néigmuidscapgoiato anedaptarhsaid @dapter hayingamamus qenetiiatien poytiar,

I ndiregtl ' al.l r. S 1 d scope..to SS

ther ethr o erhe! BN A 3 8Fn RS RER P Ing sRESEOR eBftRyte e

nmount ed t Beieial putiic iASEtiaY ithe sSighnsidscopd Btetid ahus aaddriisg #eHAds t he

si gnoi dscope. On insertion of the assenbly into the anus, a seal ed space is
formed wi PRNetRAtiQreperionipio the anuisy gappentingthecpadyit i arvpcuHgrsRUEAEt bet ween
t he adapt ' ' OV | L r | ' e. On
appl cat | e SRETEL SRAARP RoRt ¥l opiRl avactBll £ B3 reBlal cSHRE°: ¢

est abl.i sheithdrawihg airdcappedcbetiveen theadctagwatl anidethd balleon tiadough said r apped
air. .3 To féjrgther enhance the seal fornmed by the adaptor, the external
portith nE9"F4kl ude a plurality of orifices in a contact face, which on

i nsertion of the adaptor cones into proximty with the anus. The orifices
may be in fluid comuni cation with the conduit and consequently in

comuni catl hemnveartientpresenried lners isian @norectal probe assembly for a colorectal

examination using ultrasound. The invention provides a better resolution of
: images by applying a vacuum to the rectal cavity in particular between the rectal
15 wall and the inflated balloon so as to remove trapped air and improve the
degree of contact between the balloon and cavity wall. The former solution is
directed to reducing'obscurity with the latter directed to improving overall image

quality.

:20 The external portion may be a collar and the anus penetration portion may be a
tube, with both required to be mounted, directly or indirectly, so as to allow the

probe and sigmoid scope to pass therethrough.

The external portion or collar may have a sealing ring mounted thereto which
25 provides a circumferential sealing around the sigmoidscope. On insertion of the
. asserﬁbly into the anus, a seéled space is formed with the rectal wall, the
' adéptdr and the sealing engagement between the adaptor and sigmoidscope
' providing boundary defining this space. On application of the vacuum through
the conduit, a negative pressure is established in the rectal cavity, leading to the

130 removal of entrapped air.



5 On application of the vacuum source, the orifices apply a negative
pressure to the anus and so sealing around the anus to further enhance the
seal i ng evbeotr/m8isthe adaptor. Wthin the external portipomsScayiomeos323
positioned a sealing ring valve which may 10 conprise an annulus with hol es
corresponding to the orifices. The sealing ring may be rotatabl e such that
rotating froma first position may perdit the vacuum source to pass through
the orifices and a second .position which seals the orifices, and so

i sol at'i ng ToHerthecenharoethesdat tormddebwthief adaptor, ihe @ktergal partiorahay 15 Bri ef
Description, of Drawings [lt..will be conyenient .to further descrihe the
oresent 1 M SRR Grskiobes in 8 SoRBE s GP A e eiPn oL D aBSe ol ust r at e
possi bl e apriRARIERbRInGty WK tha'¥AGS] THe offidty may SR tonPhuhibstidrmvent i on
are possi bl e, and consedquently the 20 particul arity of the acconpanying
drawi ngs Withitbe copduié angd@meqwt&smm@mya@ﬁgnwt@ en@cuium gowicet he -

pr ecedi ngde i Dt t ' | O i e t ar e rigus views
of an éano ﬁ‘%"_‘%&'é@@f g&%&%@%£§§g%¢ed?’?}eggt'@é%snépé%o@‘?q}éh’te %F)é?%rgc{ﬁr esent
i nvent i onthe?andrd giidl €6 sAlihg afurtd thevaiuissfurthenenhanée fHeNedalip@refiactiof on
bal | oon mounti ng according to one enbodi nent of the present invention; WO
2011/ 02818redamiep010/ 000323 4 Figures 4A to 4D are various views of an
adaptor according to an enbodi nent of the present invention;
. Within'the external portion may be positioned a sealing ring valve which may
| 10 com'prvise an annulus with holes corresponding to the orifices. The sealing ring
may be rotatable such that rotating from a first position may permit the vacuum
source to pass through the orifices and a second position which seals the

orifices, and so isolating the vacuum source from the orifices, breaking the seal.
15 Brief Description of Drawings

It will be convenient to further describe the present invention with respect to the
accompanying drawings that :illustfate possible arrangements of the invention.
Other arrangements of the invention are possible, and consequently the

.20 particularity of the accompanying drawings is not to be understood as

superseding the generality of the preceding description of the invention.

Figures 1A to 1C are various views of an anorectal probe assembly according
v to one embodiment of the present invention;
25
' Figufes 2A to 2C are various views of a sonar penetration balloon mounting

| according to one embodimeni of the present invention;

Figures 3A to 3C are various views of a coupling according to one embodiment

30 of the present invention;



Detai |l ed Description Figures 1A, 1B and 1C show an anorectal probe assenbly
5 according to one enbodi nent of the present invention. The assenbly 5
conpri seswenoanesmset al probe 10 having a shaft 12 for i pe@sG2en/obeses t he
rectumand at a distal end of the shaft 12, an ultrasound transducer 11 for
creating ultrasound i mages of the 10 surrounding tissue. An exanple of such
a probe is a BK Medical 2050 AnorectaI4Transducer. Mounted to the probe 10
is a balloon 20 which is used to inflate within the rectumby filling with
wat er . | nFigurésgAitaelbare wariouswiawvgef anrrdapier aseardingstotan embodiaenrt a

cl earance_pet ween the fransducer 11 to inprove inmage quality. The balloon
20 is nnuﬂf@ﬁ‘?%s?ﬁ%ﬁﬁégﬁthhrough the use of a coupling 15 which fits onto
the probe 10 by sliding down the shaft 12 and securing to the probe about
an enl argenent between the handl e and the shaft. The balloon 20 is clanped
to the coBgtailed PesgEpPtgna qui ck sealing ring 40 which in this case has a
20bayopet fitting, that is, a push/tw st arrangenent to provide a quick
clamping effect at the open end of the balloon. At the distal end 13 of the
probe 10 Figyures 1 Ad1BramhtiCchpwdén shoEttalprobacsdemblyt Sacpordieg o dhe t he
bal | oon 20 %Fiqg fixed to the end cap sing an O-riQ% ?not 25shown) or

ot her r esPMPQAt %m'a%ﬁhg Frezent dnyandiont Theasspmblyoncornprises Ag anerritelidi nal | y

within th B.C: ; ‘ r &l irection
of i1 & Popeotd iR G ¢aRibBhah® Molhfim Ankichd dLm bhE of T PR
desi red athesshafok2 rar elttasothd ttansdsckrctt far trealinghukiisound imbhgedaf theon 20 i s

apt DY s8iBind HRWEAR S ERRBIEh 4%, 4 BRoft s BTl 2R Agerechy ™" *°

i nventi onTrankdeeeeNce with a pre-clinical scan whereupon the end cap 30 is
mounted to the probe 10 at the distal end 13. The coupling 15 is then
fitted down the shaft 12 and secured to the handle with the probe shaft 12

then iﬂnseMo%ﬂtédﬂ'{oothtef}?rogghloqgQa balloon 20 which is used to inflate within the

rectum by fiIIing' with water. Inﬂatiﬁg the balloon enlarges the rectum so as to
15 create a clearance between the transducer 11 to improve image quality. The
balloon 20 is mounted to the probe through the use of a coupling 15 which fits
onto the probe 10 by sliding down the shaft 12 and securing to the probe about
an enlargement between the handle and the shaft. The balloon 20 is clamped
to fhe coupling 15 using a quick sealing ring 40 which in this case has a
20 bayonet fitting, that is, a push/twist arrangement to provide a quick clamping

effect at the open end of the balloon.

At the distal end 13 of the probe 10 is fitted an end cap 30 which is placed on
the probe with the balloon 20 being fixed to the end cap using an O-ring (not

| ‘25: shown) or other resilient clamp-so as to prevent the balloon inflating
Iongitudinally within the rectuh'n. The end cap 30 therefore acts to restrain the
directibn of inflation of the balloon and so confine the balloon expansion to the
desired area proximate to the transducer 11. Mounted over the balloon 20 is a
sigmoidscope 25 and mounted over the top of the sigmoidscope 25 is an

30 adaptor 35.



20 and cl anpi ng one end of the balloon to the coupling 15 using the quick
sealing ring 40 and the opposed end of the balloon 20 clanped to the end
cap 30 uswogoam20shi ng or sinple by a nylon string. To ipoirisicabiomeoshe
assenbly, the balloon 20 is filled with water and air bubbles 10expell ed
fromthe inflated balloon 20. The ballgpn I's then defl ated, renoving the
wat er but preventing the inflow of air °so as to prevent the bal | oon havi ng
any air bubbles present prior to use. To comence the clinical scan, the

si gmoi dscAgwoeedure ageedingdo an ambodimant of thes pezsent inventien &yt or 35
ted t
or day surgDrertRrMiHTsIRRIRRICBY St AR (e Sy ko 30 P BB IRES'

theret o i prabestd hethe distal ehd 1@1u1§h@odupm@wwembhyﬁtte@ dde tRcshaft 12he
si gnoi dscope al l ows the use CCD or other_ devices to do a prelimnary

vi sual scaRd gesured tpﬁbeﬂ@@filﬁﬂv'tbéhqﬁéotpﬁ silt 18 then sertedyata HePalieoRount ed
theretp i éo%ﬂ%lé@ﬁ{géﬁe bha 2@k bAfod Mbﬁ@ﬁﬂw%t&.ggt dRERT 00 @8 1O

pl ace the sensor oximate to the area t vest
oper at or. sé'aimgamg)nﬁrandstharmp@osed endeofdhe Haliooh 20hetarmped tcpﬂnmeneltcapg
section 8 |nserte?%|nto t he as to bring the 25 external portion or

col | ar 0 yisihg am ”Fgotrﬁlé“@% af‘Pﬂ? NAIENGm source is engaged with the

adaptor through nozzl e 105 Ieadlng to the orifices 120 engagi ng the anus in
suction and so sealing the anus. At this syage_ the rectal cavity is now
seal ed. W otinitiakseothief assesnblpdhedallohe 2pais illed avithcwates andhair bubklest i ti al

t | The ,bal | t hen 30i nfl at ed
ot Wbt PSR o B8 inBilEd balod 2R T RaookyS thE oBfietiprargPlind M ' 2 ©
di scont i nthd wafer Hu'ﬂ@ré\ﬁin'tlﬂ hé MfldwBNaik @Bkag to pralentthe balibbaHaviMd dny he

rectal wall and posmblel opt the shape of any lunps or tumours within the
rect um soaidbubbles present prior to use.

] To commence the cIinibaI scan, the sigmoidscope 25 is inserted in the adaptor
15 35 with the adaptor 35 connected to a vacuum source such as may be found in
an operating theatre or day surgery clinic. The sigmoidscope 25 with the
adaptor 35 mounted thereto is inserted into the anus and subsequently to the
rectum. The sigmoidscope allows the use of CCD or other devices to do a
» preliminary visual scan around the rectum.
20
The probe 10 with the balloon 20 mounted thereto is then inserted through the
sigmoidscope into the rectum so as to place the sensor 11 proximate to the
area to be investigated by the operator. The adaptor is moved to the anus with
the anus penetrating section 85 inserted into the anus so as to bring the
: 25 external portion or collar 100 proximate to the anus. The vacuum source is
' engaged with the adaptor thrbugh nozzle 105 leading to the orifices 120
engaging the anus in suction and so sealing the anus. At this stage, the rectal
cavity is now sealed. With the orifices sealed, the vacuum evacuates the
interstitial space between the probe and the rectal wall. The balloon is then
30 inflated with water. With no air bubbles within the rectal cavity to form
discontinuities, the balloon can then come in intimate contact with the rectal wall

and possibly adopt the shape of any lumps or tumours within the rectum so as



6 to provide a largely uninterrupted | ayer of the balloon wall against the
rectal wall. Fromthis point, the ultrasound scan can begi n and i nmages
produced wo 20he@28mst avail able quality. Figures 2A to 2@carsd28W00623 provi de
detailed views of the assenbly of the balloon 20 to the coupling 15. Figure
2A shows the quick sealing ring 40 which is used to clanp the open end 50
of the balloon to the coupling 15. In thi s enbodi ment, the qui ck sealing
ring 40 has a bayonet attachment whereby projections 45A, B fit within
recesses toprovitla a largelycunipterngptediayer at thegballeoriwalbb agbivshthe tedotal t he

opening 78, ,t balloon s, then comaressed and.cl anped by the insgrtion of
Che i ng ol £ i Blloh e UfaepRRg <iaR Sn Bouh AR et oraiutaiitng o
seal i ng ctrﬁgr@egtig\,lahgb[bh?,apiggni ng 76. This leads to a separation of the
i nsi de space of the balloon into 2 chanbers, a |eft chanmber towards the

bal | oon stopper and a right chanber towards to the handl e of probe. The

| eft 15ch ' ' : IS,; rom.Jri d ot her

di scont i nﬁllqal%ess ?ﬁsté?h@%hés '¥k@gmceoé%h%g%}Jevcn%&e%]eo%segg@??’{/ d has no
pl ace to balisori D@ tattie cousplithg. 15TEigurg RA sHuawvditie quick desindglring @0 whidklen ai r
or leaked air .jf it happened to, avoid the air nove to the scanning area. 20

At the opfsdif Brdampraeanenceld 39 of hebaliaastorthegupting 18t 1BAS13 of the
probe - wi t an{dag_uhéhﬂ, ?r?é‘gﬁickts'e?ﬁgg\’iﬁb 45%% g%taga?%gﬁ%%@ént]@h&feb heaprobe-

The end cap 30 may be net a rt-a to ensure
per manent pmjéctamsptiAved Ehwitbingagessas 754\ B én tres cowbling. tBy placthgcthe 30 may be

I ' ' ' L Lvel le. In this enbodi t, th d
cap 3 mahBBEr WG e Swentg b BehalotR o list coBRiFSEAA GATEeH e a
secure CofHiemisbAdN di‘%e@ig@%d Plt@&@@éyg)ﬁé? fitHicP45A [ BE7SAB &R P after use.

Being a plastic part, the snap fit end cap may therefore be di sposable, and

so avoi d Pexiding gf sedlisgralamgpavithinithe apering 6. flbis leadede a SRuatioreof t he end
b oui de. B1e St RcsihE Balodh it PR B fe, S1Eh SPapith oWard RE ST O
- balloon stopper and a right chamber towards to the handle of probe. The left
15 chamber is relatively smooth, that is free from ridges and other discontinuities,
| such that thé air could be removed out easily and has no place to hide the air
inside. The right chamber could hdld some hidden air or leaked air if it

~ happened to avoid the air move to the scanning area.

20 At the opposed end, the end cap 30 is mounted to the distal end 13 of the probe
with the balloon fitting over the top of the shaft 12 of the probe. The end cap 30
may be a metal part adhered to the probe to ensure a permanent or semi-
permanent engagement. Alternatively, the end cap 30 may be a plastic part

‘ which is sélectively removable. In this embodiment, the end cap 30 may be

',_2'5 - mounted to the probe through a snap fitting to provide a secure connection, but

| ‘ also: to-,- be able to detach the end cap 30 after use. Being a plastic part, the snap
fit end cap may therefore be disposable, and so avoid issues of cleaning and

disinfection for re-use.

30 Further, the end cap, either for the re-usable or disposable version, may be

rounded to provide for a more comfortable insertion into the patient.



7 Once in place, an O-ring (not shown) fits over the balloon so as to clanp
the far end 60 of the balloon 20 into the groove 55 of the end cap 30. Thus
t he bal | owo 208/20W1f Ul | y secured, ready for inflation. Parsicagiotoozhe
coupling 15 in particular, the coupling fits over the shaft 12 of the probe
and is sealed through a seal 80 within the coupling 15, water inlet 70 can
then. be connected to a water source so’as to flow water through the opening
76 so as to inflate the balloon. Figures 4A to 4D show t he adaptor 35 and

i ts conneOnicerin plade, ah@slrigr(nodsbmpa) f1S.ovEn ¢theabalhaa so bsdd claroppne fars an

e penetha0a e BEin 80 TRle Prorody S5 ol taS e CIRS T pAISRR  g
90 and SUB%W%Mééd*?éﬁ‘tréﬂdy%ﬁﬂﬂﬁtﬁrﬁrﬁaﬂmriqudtt@b&ﬂﬁ’inbﬁstlhepérﬁémhpf a
collar. Munted between ‘the col front rihg 90 is a vacuum

ri ng val vtheogoughingtiits Qverotf@tshﬂfb‘l 2\pof thenprobe amialptsaale@lsthrqw atseal 86e front

ring ed. an arna I ch ar nlcatlon wth

I o+ Bl AR oBiR6 18 wilerhled R RRn N Sy fifed I SERNLERLECD, W

to the exteagad flow wath tﬁ@@.gwrthébpemdgmsb%sqanﬁm&eﬁeb@ll@omozzl e 105. The
nozzle 105 is connectable to a vacuum source and thus through the conduit

104, :t he anus penetration portion 85 can provide vacuum 20 conmuni cati on

Dot yeen *BRyFEe kAo Y KhowaRd BBIOr AN ROUSAASAR §EF e BRmlitibdd e,
al so. pr ovR8e Thevadapion itssifl corgprises ah besembly whieh rhag beddt unitarg br ought

proxi mate to the anus and so providing a seal for the recé‘g[ cf%gt%/.. Once
the aHus FeNsiBigtion arian Issamplyinav ' 8B4S Pepglighion Rectialh B8 as to

remove 25¢ é( tibd Y\@d?fb 4 %nPFuHQ@OaéHH élhﬁ‘se{ ﬂ&erﬁ@ﬁﬂtﬁmté ah é)&%;'n%f | at ' 0“

of the ba oon 2 To ensure a conplete sea en the signol dscope 2
and the auajﬂmrﬂmsm thedorolof arcolled Mwht&tbbeiavmaﬂher@llar hQo Bnd thei ch

Cat onar o} 509 8047 SIRRTEMLARS YBVE R BhcDl PSR L Lot BBscal

agai nst any | oss of negative pressure created by the vacuumvmthl n the

rectal cavity.
15  Within the front ring 90 is placed an array of orifices 120 which are in

communication with a conduit 104. The conduit 104 extends from the anus
penetration portion 85 to the external portion 100 which in turn is connected to a
nozzle 105. The nozzle 105 is connectable to a vacuum source and thus
through the conduit 104, the anus penetration portion 85 can provide vacuum
20 communication between the rectal cavity and the vacuum source on insertion.
With the orifices 120 also in communication with the conduit 104, the orifices
120 also provide a vacuum seal against the anus when the adaptor is brought
proximate to the anus and so providing a seal for the rectal cavity. Once the
anus is sealed the vacuum isf provided_ through the conduit 104 so as to remove

.25 ~any air between the probe and the rectal wall prior to inflation of the balloon 20.

To ensure a complete seal between the sigmoidscope 25 and the adaptor 35,

the collar 100 includes a sealing ring 110 which permits a sliding engagement

between the sigmoidscope and adaptor but when stationary provides sufficient
30 circumferential contact so as to seal against any loss of negative pressure

created by the vacuum within the rectal cavity.



8 Clains: 1 An anorectal probe assenbly conprising an anorectal probe, a
sonar penetration balloon nounted to said probe, said balloon arranged to
recei ve \WiDep117i3sismf| ate within the rectal cavity a si gROTSS2OPH0AYI ng a
bore into which the probe and ball oon have sliding engagenent and an
adapt or havi ng an anus penetration portion for insertion into the anus and
an external portion nounted to the pen@trati on portion wherein the adaptor
i ncludes a conduit extending fromthe penetration portion to the external
portion such that on penetration of the anus, the conduit provides fluid
communi ca§ é;lﬁé)_et ween the rectal cavity and the external portion, said
conduit f rl " connectable to a vacuum source. The anorectal probe
assenbly according to claim1 further including a coupling to nmount to the
probe so as to fix and seal an open end of said balloon to the probe. The
anor ect al probénanrastal PerhecasRamply GOMMISIA® wherei n the coupling i ncl udes

a wateg inlet r i i i ng . | 1 oon
Wi th vbter. Tha GnoraRatploBR. bdofal Befby it BRI moBhidt i Pl aFobB. ey e n
t he coupl.i ng i saidushdi®oa aresigetdtorreogivewatecto inflate withiaaheseotal tatycoupl i ng
whi | st cl anping and sealing the ball oon. The anorectal probe assenbly

accordi ng to afyP'YREIASEore Ravipga peresinigwhishtherrobe @ad ballocpdiayges a

recess for engagifg &n éﬁ@' ppLAgcope. 9 .6. The anorectal probe assenbly
according to any Ioge g?gt e preceding clains further including an end cap

for nounti ng t anzaddiptardiavinglanfanukeemetration partibrefod insgrtion irdo dlesl ahasengage
a di Sf)(ﬂl end of. aai d hal | oon_so as t% pr%ent I?nﬂi tudipal {nflation of the
bal 1 oon passed?H&PEEER gpgiogkmeypied e g pepetrafign Qﬁgfcgb‘f"_ Prel obe

assenbl y accor gie'adastor MEIRRS HEokdiat ékt@ﬁfeﬁ'ig%rﬁ'tﬁé %n\é’&ﬁﬁgh Boktith @xt er nal

portion is a collar having an air nozzle fixed thereto said nozzle arranged

to connect to thesexeural pedianesuch that on penetration of the anus, the conduit
- provides fluid communication between the rectal cavity and the external
portion, éaid conduit further connectable to a vacuum source.
15
2. The anorectal probe assembly according to claim 1 further including a
coupling to mbuntI to the probe so as to fix and seal an open end of said

balloon to the probe.

20 3. The anorectal probe assembly according to claim 2 wherein the coupling
includes a water inlet for connection to a water source for inflating the

balloon with water.

: 4 .The'anorectal probe a$sembly according to claim 2 or 3 wherein the
’ 25 - ‘coupling includes a sealing ring to lock into a recess of the coupling

whilst clamping and sealing the balloon.

5. The anorectal probe assembly according to any one of claims 2 to 4
wherein the coupling includes a recess for engaging the sigmoidscope.
30



10 8. The anorectal probe assenbly according to any one of the preceding
clains wherein the adaptor includes a sealing ring nounted to the external
portion swohotiagisthe si gnoi dscope is placed through saipdTseabiongos ng so
as to provide a circunferential seal around said 15signoi dscope. 9. The
anorectal probe assenbly according to any one of the preceding clains
wherein the penetration portion includés a tube nounted to the external
portion. 20 10. The anorectal probe assenbly according to any one of the
precedi ng cl@i Mhewirorectal ptobecagsemtaly apoortdimgta any nde of the precading of

oL 1085 o0 2 SRR B RoBhEad o o RSl Al S ¥ 1 ¢

source a 25negardbes sAiEeRd capiatratigel t8erigaigRUnhistaichddf ddid Ballodrso The
anorectal probe assenbly according to any one of the preceding clains

wherei n t he adagteprevantlenrgitugina nfiatignfitbe ballogn pessed theedistal eindroft he

ext erngtl porti ggi;gv&%k)g sealing valve ring having hol es placed around 30sai d
ring, ‘said ring nounted so as to be rotatable froma first position where
upon:the hol es correspond to the orifices and a second position whereupon
the orifices are sealed fromthe vacuum source. 10 12. A nethod of renoving
air from a recthe angyeetal probe arsemhly asrprding inyanneneoé the preceding:rti ng an

anor ectal  probg|ARd vihet@Mthe REASHERpABNNE Qfi3r hBbfgars b TRLIRIRRY
i ‘ ‘thereto said nozzle arranged to connect to a vacuum source.
10
8. The anorectal probe assembly according to any one of the preceding
claims wherein the adaptor includes a sealing ring mounted to the
- external portion such that the sigmoidscope is placed through said
sealing ring so as to provide a circumferential seal around said

15 'sigmoidscope.

9. The anorectavl probe assembly according to any one of the preceding
claims wherein the penetration portion includes a tube mounted to the
external portion..

.20

10.The anorectal probe assembly according to any one of the preceding
claims wherein the external portion includes a plurality of orifices on a
-contact face of said external portion, said orifices in fluid communication

- fwith the conduit such that on application of the vacuum source a

25 ' . .negative pressure is applied through said orifices.

11.The anorectal probe assembly according to any one of the preceding
| claims wherein the adaptor includes a sealing valve ring positioned within
the external portion, said sealing valve ring having holes placed around
30 said ring, said ring mounted so as to be rotatable from a first position
where upon the holes correspond to the orifices and a second position

whereupon the orifices are sealed from the vacuum source.



I nserting the signoidscope into an adaptor, said adaptor having an anus
penetration portion, an external portion and a conduit extending fromthe
penetrat iwo2powi28mm to the external portion. 10i nserti ngCrise26iognus2siscope
into the anus; inserting the anus penetration portion into the anus; '
connecting the conduit to a vacuum source at the external portion and
consequently applying a vacuumto the Fectal cavi ty; W t hdr awi ng
air trapped between the rectal wall and the balloon through 15said conduit.

12. A method of removing air from a rectal cavity, the method comprising the

- steps of:

 5 . | ;Ainserting an anorectal probe and a sonar penetration balloon into a
sigmoidscope;
insertihg the sigmoidstpe into an adaptor, said adaptor having an anus
penetratidn portion, an e'xternal' portion and a conduit extending from the
_penetration portion to the external portion.
10 inserting the sigmoidscope into the anus;
inserting the anus penetration portion into the anus;
connecting the conduit to a vacuum source at the external portion and
- consequentli/ applying a vacuum to the rectal cavity;
withdraWing air trapped between the rectal wall and the balloon through

15 ‘said conduit.



