1 OROGASTRIC CATHETER FOR LONGITUDINAL GASTRECTOMY Field of the invention 5The
field of the invention is that of surgical instruments useful for surgeons performing techniques of gastric
surgery. The instruments more particularly concerned are orogastric catheters for aiding the surgeon
in the context of the bariatric surgical technique of longitudinal gastrectomy or sleeve gastrectomy.
10Technological background Orogastrie catheters are injthe form of transparent flexible tubes, for
example made of silicone, open at both ends, proximal and distal. The distal part of these catheters
has a whole series of lateral orifices allowing the passage of liquid and gaseous flows in both
directions. Conventionally, gastric catheters have marks provided over their entire length 15allowing
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contents (air, secretions), for feeding the patient, for clarifying a diagnosis, for carrying out lavage, or,
during an operation of bariatric surgery with longitudinal gastrectomy, for draining the stomach
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are introduced via the p
antrum. The adi@iadedict gsitpevese vasiots gattete s, in the chronological order of the operation:
1) exsufflation of the stomach in the case of air distension caused by intubation manoeuvres during

anaesthesli . g#:a! rating the gastric sleeve that remains by means of the tubular body of
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(methylene blug)githe.Ral §PiSeral orifices allowing the passage of liquid and gaseous flows in both
directions. Conventionally, gastric catheters have marks provided over their entire length

15 allowing precise evaluation of the position in vivo.

These catheters may be intended for draining the stomach contents (air, secretions), for
feeding the patient, for clarifying a diagnosis, for carrying out lavage, or, during an
operation of bariatric surgery with longitudinal gastrectomy, for draining the stomach
contents and to aid the surgeon in performing the longitudinal gastrectomy.

20 This surgical operation aims to reduce the capacity of the stomach (resection of about two
thirds of the stomach) to produce a sensation of early satiety and to have an effect on
weight loss.

During this operation, performed under general anaesthesia and in the vast majority of
cases by coelioscopy, one or more gastric catheters are introduced via the patient's mouth

25 and are lowered via the oesophagus to the level of the gastric antrum. The advantage of
using these various catheters is, in the chronological order of the operation:

1) exsufflation of the stomach in the case of air distension caused by
intubation manoeuvres during anaesthesia.

2) calibrating the gastric sleeve that remains by means of the tubular body of

30 the catheter.

3) providing the surgeon with anatomic reference points for performing a
high-quality resection while avoiding stenosis of the remaining part of the
gastric tube (the surgeon resting against the body of the catheter to carry
out the stapling).

35 4) injecting and then withdrawing liquid (methylene blue) in the patient's

stomach, after stapling, to verify the hermeticity of the staple-line.
It should be noted that there are principally two methods of carrying out the so-called



stomach, after stapling, to verify the hermeticity of the staple-line. It should be noteo! that there are
principally two methods of carrying out the so-called 2 "sleeve gastrectomy" operation. These two
methods are described below, referring to the accompanying Figure 1, which shows a diagram of the
stomach. The first method, called "with conservation of the gastric antrum", consists of perfo_rming on
the patient's stomach I, by stapling, a staple-line -LAI- in-a straight line, from the angle 5of His -2- to a
point -3- of the gastric antrum -4- at a distance (al) of 6 to 8 cm from the pylorus -5-. The _second
method, called "without conservation of the gastric antrum”, consists of making a staple-line -LA2- at
first concentric wWitFEHScSRESSIERI RDFEAE T thBestovach athadnathd esaglee didisw 2 rdfethingangthlels or
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place for some days, depending on the surgical teams' usual procedures.
This "Faucher tube" is shown in Figure 2. It consists of a silicone tube 114 open at both
ends and the wall has of which oblong openings 115 in its distal part. This catheter is
20 provided with graduated positioning marks 10.
This Faucher tube is introduced into the stomach until its distal end is in abutment against
the greater curvature -7- of the stomach. The body of the Faucher tube rests on the lesser
curvature -6- of the stomach. The surgeon thus has anatomical reference points and a
guide for carrying out a closure resection (stapling) by resting against this Faucher tube
25 114 (steps 2&3). It should be noted that the combined operation of closure resection is
carried out, in a manher known per se, by means of a surgical instrument designed for
making an incision and for immediately closing the two edges of the wound by stapling.
It goes without saying that it would be much more convenient for the surgeons only to
have to use a single catheter suitable for all the steps of the procedure. All the more so
30  since the Salem catheters or Faucher tubes have not been specially designed for this
longitudinal gastrectomy, and therefore have a number of drawbacks.
In particular, these utensils, usually made of silicone, lose their rigidity owing to the body
heat. Thus, they do not maintain their position in the stomach and so make it difficult to
perform the operation of closure resection by stapling.
35  Moreover, whether the longitudinal gastrectomy is carried out with or without
conservation of the gastric antrum, the Salem catheters or the Faucher tubes do not

provide any particular aid, in particular with respect to calibration of the portion of



In particular, these utensils, usually made of silicone, lose their rigidity owing to the body heat. Thus,
they do not maintain their position in the stomach and so make it difficult to perform the operation of
closure resection by stapling. 35Moreover, whether the longitudinal gastrectomy is carried out with or
without conservation of the gastric antrum, the Salem catheters or the Faucher tubes do not provide
any particular aid, in particular with respect to calibratioryof the portion of 3 stomach to be preserved,
which is still extremely difficult for the surgeon. Another drawback with conventional catheters is that
they risk being stapled during the operation. In fact, these catheters are difficult for the surgeon to see
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inflating mgans 14 (blower closed by a valve thus permitting the injection of air) arranged

proximal part of the calibration catheter. Once the distal part of the calibration catheter has been
introduced into th@Bdepnary Q&geattEp sathate Bokapimachivheisursrsofointetpdativenball o6 dstriand
uses the bulge thndsciitatechdetarielerence Poptdo, pacipgshieaaastiedand ihisHRGIQRZNS
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that it makeés it posipiedrititsethel 1310 withitt dalldven dit fromatbeahtinsnstamash iz iealipratgthe
portion of stomgaifbHiat [ERRIHS iNNALEUEH 189G AIANEHER Ble outside of tube 13 and connecting
said balloon 11 to an inflating means 14 (blower closed by a valve thus permitting the
injection of air) arranged in the proximal part of the calibration catheter. Once the distal
part of the calibration catheter has been introduced into the oesophagus just above the
20 stomach, the surgeon inflates the balloon 11 and uses the bulge thus created as a reference
point for placing the gastric band in this junction zone between the abdominal part of the
oesophagus and the stomach.

In these circumstances, it is clear that there is a real need for a novel orogastric catheter
25  that is perfectly suitable for aiding the surgeon during longitudinal gastrectomy
procedures.
The specification of this novel catheter would be that it makes it possible in itself:
1 - to withdraw the air from the patient's stomach;
2— to calibrate the portion of stomach that remains, whatever the technique, with or
30 without conservation of the gastric antrum, so that the exact volume of the stomach
that remains is known. The choice of the type of cut is then made by the surgeon
during the operation;
3 - to enable the surgeon to take anatomical reference points and to guide him in
performing the gastric section, easily, according to the technique that he has chosen,
35 without the risk of cutting through the catheter;

4 - to allow the injection or withdrawal of liquid for verifying the hermeticity of the
suture.



30 without conservation of the gastric antrum, so that the exact volume of the stomach that remains is
known. The choice of the type of cut is then made by the surgeon during the operation; 3 - to enable
the surgeon to take anatomical reference points and to guide him in performing the gastric section,
easily, according to the technique that he has chosen, 35without the risk of cutting through the
catheter; 4 - to allow the injection or withdrawal of liquid for verifying the heimeticity of the suture. 4
Another specification of this novel orogastric catheter would be to have a tubular body of suitable
shape and rigidity for correct, stable positioning in the stomach, taking into account the patient's_ body
temperature, which makes the catheter more flexible, to 5facilitate the resection-stapling operation.
Another requirefmethafseiinaeonst ftvithisvebue pragastit aatheset disiid hevthatibsnauwedder
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steps 1-4 mentigned,abave:. exsufflation of the stomach, calibration of the portion of the sto_mach to be
preserved, guid%ﬁggdz)r?c}j gef?g)tésovrll% l%htgtg‘rfr?il al eefléﬁ%ﬁtégiﬁ AHEg i $1Q5FEESon and withdrawal of
liquid, in particular for verifying the hermeticity of the suture line;  to supply a novel orogastric

catheter for longéuhiinealgpsiiteieMPBjet 606 be dRweddashrerfectly in the stomach so as to facillitate
the operatjgn o ' V. ing h iding the surgeon; to supply.a novel orogastric
catheter fgglong%oc%r%ﬁ?g%i r%%%%rlﬁyt%g&%%ﬁ% %%I%Yar LR PRERRR e Shfg Stl%@iﬁ; ﬁﬁ«ieéﬁtrﬁg?)n, )
as to avoid incifbhte Qiertestistathbelrthe catheter: 25- to supply a novel orogastric catheter for
longitudinal gastreetoroyswphlgtaaarveasidgastric catheter making it possible to improve the assistance

offered to the surgeon during longitudinal gastrectomy procedures;

- to supply a novel orogastric catheter for longitudinal gastrectomy that makes it

15 possible in itself to carry out the four steps 1-4 mentioned above: exsufflation of
the stomach, calibration of the portion of the stomach to be preserved, guidance
and detection of anatomical reference points, then the injection and withdrawal of
liquid, in particular for verifying the hermeticity of the suture line;

- to supply a novel orogastric catheter for longitudinal gastrectomy that can be

20 wedged perfectly in the stomach so as to facilitate the operation of closure
resection by stapling by guiding the surgeon;

- to supply a novel orogastric catheter for longitudinal gastrectomy that should be
perfectly identifiable and visible by the surgeon, so as to avoid incidents such as
stapling of the catheter;

25 - to supply a novel orogastric catheter for longitudinal gastrectomy, which can easily
be positioned in the stomach, which can thus be positioned durably without
moving, without twisting, without being displaced and that can be withdrawn
easily;

- to supply a novel orogastric catheter that would make it possible to know the

30 residual volume of the stomach that remains for performing good-quality
resection;

- to supply a novel multifunctional orogastric catheter that can be sterilized;

- to supply a novel orogastric catheter for longitudinal gastrectomy that is
economical and simple to manufacture and to use.

35  Brief description of the invention

Some or all of these objectives, among others, are achieved by the present invention,

which relates to a novel orogastric catheter comprising a body whose distal part is in



be positioned in the stomach, which can thus be positioned durably without moving, without twisting,
without being displaced and that can be withdrawn easily; to supply a novel orogastric catheter that
would make it possible to know the 30residual volume of the stomach that remains for performing
good-quality resection; to supply a novel multifunctional orogastric catheter that can bc sterilized; to
supply a novel orogastric catheter for longitudinal gastregstomy that is economical and simple to
manufacture and to use. 35Brief description of the invention Some or all of these objectives, among
others, are achieved by the present inyention, which relates to a novel orogastric catheter comprising

a body whose d8THFPAF 1BiMsbaltictherirréhdeal ithenbaitioxsuraical bisshmisusu rfidaransmglie of
longitudinal gagaettotoy Yotgguil¢tbessigmon for resettionadfapparootlibssianmcihand defiefine the

closure line (st@ggg%r@@ﬁtﬁrﬁrgﬁgg%gqggg@fggter is characterized in that this distal part

carries a balloon having, in the inflated 5 state, a shape substantially matching that of the pyloric

antrum -4-, in sﬁghsg é)t/efhlgtclli’ a&ﬁ%%@?&d&i&%%@ﬁ%iﬁ&%ﬁm -%b,qh@%gavé?gh@im%ﬂoon
then preferablystémdg ishabetnesientiminsnitehingcghat o5-thegytheidistahendsbf thestddy ofthesatheter
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catheter arranged above the inflated balloon js wedged inst the wall %I?thée Olesser curvature -6- of
the stomach -fﬁeé%%asgu?r% % TER0SSi ep}fic()nalgtéf"ma}rﬁgﬁeefsotgtl &f 76 Besly 8f the cathstes for
resection line iftthiErekeErably RABecinrhuimen-2gpinge e oo sureme seetivnilinge part of theand

to calibrate the iydgrisf direuhetr andipedgasivie ile ayRatedos A5RHESI¥a G d MisinAVAIORUAsT it
cathet_er rqgke%g&(g%ﬁgjgt&gegg[fgfﬁ 4%@%8@5}[gg%r&l(ﬁt&r&lkgf}‘%c%&t%gnd reliably b_y reducm_g the
capacity of the stomach by two thirds and thus give the patient a sERaton of early satiety, leading to
weight Ioss. - to determine the position of the start of the closure resection line in the
area of the pyloric antrum -4-,
- to define the closure resection line,
- and to calibrate the pyloric antrum -4- and the gastric sleeve to be

15 preserved.

This novel orogastric catheter makes it possible to perform longitudinal gastrectomy
efficiently and reliably by reducing the capacity of the stomach by two thirds and thus
give the patient a sensation of early satiety, leading to weight loss.

20 This novel orogastric catheter corrects the earlier difficulties of calibration of the portion
of stomach to be removed. These difficulties could have the consequence that, without
having sufficiently reduced the stomach, the latter dilates over time and the effect of the
longitudinal gastrectomy is lost, so that the problem of the patient being overweight is
unchanged.

25 This novel orogastric catheter therefore has a distal part which, once introduced into the
stomach, can assume the shape of the pyloric antrum -4- by inflating the balloon.

This distal appendage formed by the inflated balloon is intended to be in abutment against
the pylorus -5- while resting on the pyloric antrum -4- and to allow wedging of this distal
part of the catheter, and therefore its correct, stable positioning, for the purpose of closure

30  resection preferably by stapling.

This novel multifunction orogastric catheter in particular improves this bariatric surgical
technique by supplying valuable assistance to the surgeon. The procedure is carried out
more easily, more rapidly, more reliably and more effectively with respect to the intended
result.

35
According to an advantageous embodiment of the invention, the dimensions of the body

of the catheter in right cross-section, i.e. the outside diameter De when the body is a round



20This novel orogastric catheter corrects the earlier difficulties of calibration of the portion of stomach
to he removed. These difficulties could have the consequence that, without having sufficiently reduced
the stomach, the latter dilates over time and the effect of the longitudinal gastrectomy is lost, so that
the problem of the patient being overweight is unchanged. 25This novel orogastric catheter therefore
has a distal part which, once introduced into the stomaclg, can assume the shape of the pyloric antrum
-4- by inflating the balloon. This distal appendage formed by the inflated balloon is intended to be in
abutment against the pylorus -5- while resting on the pyloric antrum -4- and to allow wedging of this
distal part of thé%h%?éf?&ﬁa therofra e lyrachstAb I 56ETRE rafigr fissehdopumssthotlptosuiens
30resection prefergisiyvbjustapiintcThif ey datdodtifulesion oy ajastafuaanatendnRasicularimpraves
this hariatric suw&@%gg@@%@&ﬁypplying valuable assistance to the surgeon. The procedure is
carried out more easily, more rapidly, more reliably and more effectively with respect to the intended
result. 35 6 tube, determine the volume of stomach -1- preserved after resection, and the dimensions
or the volurhe of therinfidecibbigom ehetonine dhatvaluetiod therpylanic efhithdnstofrere sRevad afier
resection. STo GEguiBiR® Restmalsy eithe aaaiomyehiarlgushRart e siomagh, e late
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distal balloon preferahly has a general (truncated). conjcal shape, prefera | shape
asymmetric anci%d%g?otr%tdl%v?ﬁ%’rg gr?rrﬁ?nacsl]&ldaa{?ﬁ(@itgfl Ifﬁl?llé Yisrenal diametenls prlamssrahheasoin of
the middle part/¥uepdiratiamiceDBrs ditheaniddig piidesudiatiab rtheDaxisithe bade fiksheshaleon,
upwards, towargsthee:pars Ofhd1eab00y Bt the1saH)eiek .1 avRpardRbeVe 6@%@@8@0?%@9&h@@e§”0h
a way that the Lé%g%@c%%éhﬁlén{%g% (Pa[l)lg%%rgrilnt]endezii?to be arrangid opposite the angular notch
-9- of the stomach -1~ has a less pronouncad cuva s than that Bt iReIdREsTdaee Moreoiafiatsd
perfect the matl?ﬂ‘H@’bﬁ%‘l’?ﬁﬁ@vﬁtﬁ?@ﬁﬁ&?&rﬁmﬁsi%tb?l@?E!lmthgtvh-éﬂ; iof 1Bcistpredehatle has a
according to théersventiomdbhttheatippeiidfackaobited ilatedsdistal balloon, the face intended to be
arranged opposite the angular notch -9- of the stomach -1-, should make, with the body of the catheter
(preferably tubylar of circular section), an angle a between 70 and 1100, preferably between 80 and

1000 and even M3 Brefs R61F6F the BARBE 98 shepe stithi sk thaatoanyinglet Pyéodis aattpant ¢ thie
catheter inthe itomedoible; dtondargicaldrtyinduaitagiat hacgordimgtodhe ivenian dreheisial
balloon to be maunird PR O S fihe r bady (preferably tubular with right
circular cross-secﬂon)xlj?‘tstﬁc a%%ygfgégfgggg%%éﬁg %% Wéﬁéﬁc{ﬁ% |$t3fe§1nedsgcf}_/{ﬁggbb%y%f) He 25
catheter and thE Bint OF LA SHikS st s in O Bls s afociisthieristivne o theglopequal
to 30 mm, preféribieeds tnsh Id0&qprsifeably raetweerd $vendmiOfe preferatiynisheprdantlyandhs mm.
To improve theorisdbdity@f, the catheter, it is envisaged, according to the invention, that 30 the catheter
body, pre%rably tubular of right circular cross-section, is provided with a reference mark enabling the
surgeon to position the balloon correctly in the patient's stomach -1-, so that once inflated, this balloon

can be lodged iPapBtimést ihenw gsiamec e thandiatalspit refefenomtinetek prefbeablyrcarhprisjng asmark
coaxial to the bphicubatigrsdnged eowomoecadiall e the lanathordyrmagraushaihe ali lengih.gf the

wall of the on the outer face of the wall of the catheter body (preferably tubular with right circular
cross-section), in such a way that the distance d between the distal end of the body of the
25 catheter and the point of the base of the inflated balloon closest to said distal end, is less

than or equal to 30 mm, preferably less than or equal to 20 mm, and even more preferably
is between 1 and 15 mm.

To improve the visibility of the catheter, it is envisaged, according to the invention, that
30 the catheter body, preferably tubular of right circular cross-section, is provided with a
reference mark enabling the surgeon to position the balloon correctly in the patient's
stomach -1-, so that once inflated, this balloon can be lodged in abutment in the pyloric
antrum -4-, said reference mark preferably comprising a mark coaxial to the body and
arranged on some or all of the length, advantageously the entire length, of the wall of the
35  body, on the same side as the balloon.
Advantageously, the body of the catheter is tubular and open at both ends, proximal and
distal, the latter preferably being equipped with a tip of rounded shape to facilitate



35body, on the same side as the balloon. Advantageously, the body of the catheter_ is tubular and
open at both ends, proximal and distal, the latter preferably being equipped with a tip pf rqunded .
shape to facilitate 7 insertion in the patient's mouth and oesophagus. In order to.proylde its funct|pn of
transfer of liquid or gaseous fluids (steps 1 and 4 of the procedure) between the interior _and exterior of
the stomach, the preferably tubular body of 5 the cathetger defines a channel for circulation of fluid _
between the proximal opening and the distal opening, the latter preferably being formed by a plurality
of lateral and/or, terminal holes. For inflating and deflating, the distal balloon provided with the
catheter accordiMiTiothi {RFRASISHOR B AR OCSPRBASES a tube connecting the balloon to the
proximal end of the body and allowing inflation/deflation of said baIIO(_)n from this proximal en(_j_. ina
preferred embogirRt i1g6oMheler ARCAENG I REMYERYIRN cPRRIses b, body phslicpne
with a length betwe%‘ngG(ﬁand 1200 mm,,&yreferably 15 tlg tween and 1100 mm, and even more
preferably betWB&T ST AR BED it B QA d e dtrstel dhsnimache Wemre&aably trtarier Pedrqf e.

between 8 mm @ec@Baismyclines praferaity HetwestaBorFofafididbEmEe tetpesinld) openarndahd.33
mm). this body alscieing pravgeshin iisdlsialatyimionndri disial tnand b e holes
intended to proyide.comn]unication between the interior of 20the stomach and t e exterior of the
alimentary canarvia the furien of the tubular body; an inflated balloon 25 with a diameter at the base

Db between 35 and 60 mm and with a height H of 50 +1-10 mm,vpreferab.ly +1-5 mm, and even more
preferably +13 Runihanpasitiafufigteiempcasmersiopm byda@amﬁaéfgﬁ&méf Qlé/&ffra'ﬂ?g%t&% t
' nto
onath of e wWalhah I hgk, B8 ARMES 788 DRRRIRR KL IEMS S IRE Trom el e oF the
the body and tq the balloon 25; i ) ) i k
body and allowing inflation/deflation of said balloon from this proximal end.

In a preferred embodiment, the catheter according to the invention comprises
e a tubular body of silicone with a length between 600 and 1200 mm, preferably
15 between 700 and 1100 mm, and even more preferably between 850 and 950 mm
and with an outside diameter De between 24 Fr and 75 Fr (i.e. between 8 mm and
25 mm), and preferably between 30 Fr and 40 Fr (i.e. between 10 mm and
13.33 mm), this body also being provided in its distal part with a rounded distal tip
and with lateral holes intended to provide communication between the interior of
20 the stomach and the exterior of the alimentary canal via the lumen of the tubular
body;
e an inflated balloon 25 with a diameter at the base Db between 35 and 60 mm and
with a height / of 50 +/-10 mm, preferably +/-5 mm, and even more preferably +/-
3 mm;
25 * a positioning reference mark formed by a contrasting mark over the entire length
of the wall of the body, on the same side as the balloon 25, in the diametrical plane
common to the body and to the balloon 25;
e and optionally means for deflecting the distal part of the catheter 20.

30 Ideally, the catheter is characterized in that H + De = 50 to 100 mm, and even better 60 to
80 mm. ‘

The optional means for deflecting the distal part of the catheter can be provided to make it
possible to make an elbow on the distal part of the catheter, so as to follow the anatomy of

35  the stomach -1-, once this distal part has been introduced into the latter. These deflecting
means can, for example, comprise one or more control cables or cord(s) that can be
operated by pulling, arranged along the tubular body of the catheter.



and optionally means for deflecting the distal part of the catheter 20. 30ldeally, the catheter is
characterized in that H + De = 50 to 100 mm, and even better 60 to 80 mm. The optional means for
deflecting the distal part of the catheter can be provided to make it possible to make an elbow on the
distal part of the catheter, so as to follow the anatomy of 35 the stomach -1-, once this distal part has
been introduced into the latter. These deflecting means gan, for example, comprise one or more
control cables or cord(s) that can be operated by pulling, arranged along the tubular body of the
catheter. 8 In ather words, the catheter according to the invention is designed: (i) to be introduced in

the patient's moBRHY AEidhe catketengrasding sy cbnasticsipredextract stomach fluids, in
particular gaseous e.digitdrbthiatcadeced air theipteraitnniodticaetlyithaisiubaliopahan PRV KR HYIING
anaesthesia; (iii)to inflateggqnggﬂpon and lodge it in the pyloric antrum -4- in such a way that the end

of the inflated balloon js.in abutment ag%i&r‘iimhe pylorus -5-, that the distal end of the body of the
catheter is in abutmergt‘%é%iﬁéfrﬂ% St High, 18- PRFERIAD | $asCaUdit@n ciloft e 10n6en o \iih
better 6 to 8 cm from the digiqnpionumdscediny thatithé garh ofidhedoodys diitie; cathetessaryanged above
the inflated balloon is wieggesrReainstIheWRlAS 1HEISISE! GUYBIHIE -aqfu%frﬁhﬂ.%mﬁ;a-%aag@%” the
one hand, to guide the s%%egrrlwdfg% rﬁsecﬁog 0?[% fart of the stormach -1-, determining the position of
the start of the line for resection and CIoSUre 2% P IiRgEsARGIEY Y it At RO BRI oRie St dhs -4-
and, on the other hand, téigtfisadied dledery afshetiathiites ibingibing éntmeaiasothicp) kefieramreenpoints
alnd support rf]or hils instru meriiﬁefbﬂémbg W@%ﬁd@%@@ﬁﬁ'@% g Oee?ﬁ?t@@né&ﬁ%ﬁ@"%f gé%ﬁ![‘%‘léﬁ'?tﬁja%l g
sleeve ang,the pyloric an -4- e preserye vi)to,inject and then withdraw coloured liqui
in the patiggnt's stomach -gﬂglﬁgr-%c%gﬁe% t%?/éjr?f‘)t/ ﬁfeﬂ?we%%)g?’ic(i)tf;t REGEL AR aRRE ¢ thoe) thevii)
and optionally to introducBfsthb 3t ehsiranzdesh pegHtssdhecepihief the dessamchrvature -6- of the

stomach -1-,
(iv)on the one hand, to guide the surgeon for resection of a part of the stomach -1-,
determining the position of the start of the line for resection and closure
15 (stapling-suture) in the area of the pyloric antrum -4- and, on the other hand, to
define the closure resection line, by giving him anatomical reference points and
support for his instruments during these steps of closure resection,
(v) to calibrate the gastric sleeve and the pyloric antrum -4- to be preserved,
(vi)to inject and then withdraw coloured liquid in the patient's stomach —1-, after
20 closure, to verify the hermeticity of the closure line (suture),

(vii)  and optionally to introduce means for visualization (light source) into the
stomach -1-.

The invention also relates to a surgical technique of longitudinal gastrectomy (or "sleeve

25 gastrectomy") consisting of carrying out steps (i) to (vii) described above.

Means for visualization, such as an optical fibre, can be introduced at any time point of the
procedure, and preferably once the latter has started, using a coaxial channel provided in
the wall or in the lumen of the tubular body of the catheter.

30
Detailed description of the invention
The invention described below is an example of implementation of the novel orogastric
catheter according to the invention, referring to the appended drawings in which:
- Figs. 1 to 3 show, respectively, the anatomy of the stomach and two
35 elements of the prior art;

- Figure 4 is a general view of the novel orogastric catheter formed by a
tubular body of circular section in silicone, the distal end of which is



The invention also relates to a surgical technique of longitudinal gastrectomy (or "sleeve_ o
25gastreetomy") consisting of carrying out steps (i) to (vii) described above. Means for visualization,
such as an optical fibre, can be introduced at any time point of the procedure, and preferably once the
latter has started, using a coaxial channel provided in the wall or in the lumen of the _tubular body of
the catheter. 30 Detailed description of the invention Theg invention described below is an example of
implementation of the novel orogastric catheter according to the invention, referring to the appended
drawings in which: Figs. | to 3 show, respectively, the anatomy of the stomach and two 35elements of

the prior art; - Figure 4 is a geFfBFRPSEW R tR8 iblatesrdydlonie datraded fdenhesdyen ledasdrinothe of

circular section in silicone, thepglistad artdiof;which is 9 equipped with an inflated balloon, intended to

become lodged in the pyloric gfgiHs Ki9Wean SR gg@iloﬁiﬁ%\@]%mo ath%{dg%ag a[%ﬁ.é}f?fotrlil% glacihhﬁ}gr on
which the inflated balloon is mo nteFI; ﬁ:igure 6 is a front view of Figure 5; -igure /'Is a side view of
the distal part of the catheter \Wiﬁ? cOBEAGBAS RN adIated state; Figure 8 is an enlargement of

Figure 7 actording to a perspEighee hiewaffomt YidroofFigukigure 9 is a schematic diagram showing

the placement of the catheter i@ Stamaghe meva@@sd;g@a@%ﬁiﬁﬂrtﬁp%&fﬂé{éﬂ%@?ﬁﬁ%‘ﬁ{aﬁrﬂo@%e 4
and denoted by the general r(%fl%rg&:faete%o gomprises a tubular body 21 of silicone, of right circular

. . state,
cross-section. This ’

- Figure 8 is an enlargement of Figure 7 according to a perspective view
from % front;

10 - Figure 9 is a schematic diagram showing the placement of the catheter in
the stomach.

The orogastric catheter shown in its entirety in Figure 4 and denoted by the general
reference 20 comprises a tubular body 21 of silicone, of right circular cross-section. This
15 tubular body 21 has an open proximal end 22 and a distal end 23, equipped with a distal
tip 24. The outside diameter De shown in Figs. 5 to 8 of this tubular body 21 is for
example 12.5 mm, or 37.5 Fr (French bougies). This outside diameter De calibrates the
volume of the stomach -1- to be preserved. Thus, several diameters of this tubular body 21
and therefore several calibres can be offered to the surgeon.
20 The total length of the tubular body 21 from the proximal end 22 to the distal end 23 18,
for example, 900 mm.
The tubular body 21 advantageously has a sufficient total length so that its distal part, in
particular the inflated balloon 25, can be placed in the pyloric antrum -4- of the stomach -
1- (cf. Figs. 1 and 9). The tubular body 21 is preferably made of transparent silicone
25 elastomer. Its structure, and its mechanical properties, in particular including its elasticity,
are selected in such a way that the rigidity of the catheter is sufficient so that it can be
introduced via the patient's mouth as far as the stomach, passing through the oesophagus,
without damaging the walls of the alimentary canal, while preserving a substantially
rectilinear shape to match the anatomical morphology of the patient's stomach -1-, in
30 particular of the lesser curvature -6- of the stomach in the case of the tubular body 21 and
the pyloric antrum -4- in the case of the inflated balloon 25. Thus, the tube e. g. of silicone
elastomer forming the body of the catheter, the latter advantageously has a SHORE
hardness of 65 £10.

35  Advantageously, the tubular body 21 of the catheter 20 is graduated from 5 cm in 5 em
steps (10 graduations) starting from the distal end 23.



15 tubular body 21 has an open proximal end 22 and a distal end 23, equipped with a distal tip 24. The
outside diameter De shown in Figs. 5 to 8 of this tubular body 21 is for example 12.5 mm, or 37.5 Fr
(French bougies). This outside diameter De calibrates the volume of the stomach -1- to be preserved.
Thus, several diameters of this tubular body 21 and therefore several calibres can be offered to the
surgeon. 20The total length of the tubular body 21 from the proximal end 22 to the distal end 23 is, for
example, 900 ram. The tubular body 21 advantageously has a sufficient total length so that its distal
part, in particular the inflated balloon 25, can be placed in the pgloric antrum -4- of the stomach - 1- (cf.

Figs. 1 and 9). ThE S0bTal"68E5/2 PR Sictehany Aidbe GtheirispRemtistiabaloos dtabrrhes, ingthe
structure, and iteflaeshanicahpivpertidsstimpdisioutachhethingifsielastisity, areselectethn suiboa way
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the stomach, pf%\sgirll tprgu qthe oeggﬁ%aﬁ%éh%ﬁvl h%%%ﬁgg%ﬁ%?;ﬂ %ﬁe x%@s,rggﬁeog}r}ﬁeenwtgﬁ Oc?a%rlllgl,
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balloon 25 and'§tah¥etibihe fHp oy BeigivAithe wfiredimlarpRhasiardtomicatssbt pariigure
9). This inflatedibalidoria2Hbds 21 gehexabasymEiricanddisiertedivnmied cansshapeiwithipn the

one hand, a terginakdiagme 8. k b, an iameter Dm of 10 the middle part
such that Dt < Db%m, angrf%p%ggcghggﬁgg?%@r%% g%%gtﬁsl% sgeet%rte% ve'ts ee&a%g %ft%ﬁe
25,

base of the inflAREFBAASH S8 hrds {78 BAIThEYBIE Bydpayeminaiestkstando
arranged &bové sheinffamdenalioon s, ipsucfrcevizdy fest thenmpecdatenftithelnflategihalaensas
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e
in Figure 5} of the upper faceﬁger, less pronounced tha He lower
curvature 30 {b‘é‘%%%ecn oin g&t&ﬁﬁ%@iﬁs}%&}ggﬁ% il s e sHEARERAY S daRvlure of the
upper curvaturd 29 feighiodyfishgrinflatethhallben 8btietmasrel vaturer3dit@it@ipiudinel heighbtdd of
the inflated baliperauisrBedsrehin diennacdiatlopgitusing pine eftagubeld:hadyi213nd of the
inflated b%oonlgga?g g’H—:‘ &9 e of the tybular.b 21 20located jus s#?(i m o% the distaltip 24
and downstream o tﬁ)ﬂia gon%gl @l%hht? sﬁil gagft lﬁﬁ?gt%nn]dlac flaget'ﬁlé t%llbagf ?ﬂ‘i’ﬂa éo(IB%lPlbﬁﬂ%f(see
Figure 5). the stomach), to the top of the inflated balloon 25 (see Figure 5).
For example: Db = 40 mm; H = 50 mm; Dm = 50 mm and D¢ = 10 mm.
In other words, the dimensions and the elasticity of the balloon 25 are such that the
volume of the inflated balloon can for example be 75 ecm?® +/- 25 cm’.
25 According to another feature of the invention, the upper face 28 of the inflated balloon 25
intended to be arranged opposite the angular notch -9- (cf. Figs. 1 and 9) of the stomach
-1- makes, with the tubular body 21 of the catheter 20, an angle o equal, in this example,
to about 90° (cf. Figure 5).
As is clear from Figure 5, the angle o is defined by the straight line passing through the
30 two points Csb and Cst of the inflated balloon (25) and by the tubular body 21- generator
G.
This balloon 25 consists of a membrane, for example of silicone elastomer preferably
made from several superposed annular segments 31, integral with one another, and with
dimensions selected to give the inflated balloon 25 the shape described above and shown
35 inFigs. 4,5,6 and 9.
The base of balloon 25 has a lip 32 welded and/or glued on tube 21 of the catheter 20. As
can be seen in Figs. 7 and 8, the base 32 of balloon 25 envelops tube 21 on a large part of



For example: Db = 40 mm; H = 50 mm; Dm = 50 mm and Dt =10 mm. In other words, the dimensions
and the elasticity of the balloon 25 are such that the volume of the inflated balloon can for exa_lmple be
75 cm3 +/- 25 cm3. 25According to another feature of the invention, the upper face 28 of the inflated
balloon 25 intended to be arranged opposite the angular notch -9- (cf. Figs. 1 and 9) of the stomach
-1- makes, with the tubular body 21 of the catheter 20, an angle a equal, in_ this _example_, to about 90
(cf. Figure 5). As is clear from Figure 5, the angle a is defined by the straight line passing throug_h the
30two points Csb and Cst of the inflated balloon (25) and by the tubular body 21- generator G. This
balloon 25 coné@tglwmé‘?ﬁ?ﬁ‘ane, for example of silicone elastomer preferably made from seyeral
superposed annular segments 31, integral with one another, and with dimensions selected to give the

inflated ball j ' is.456ad9Te1as of balloon
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small as possible, so as 0 adapt be Ogﬁﬁfgmfgaﬁéhape of the pyloric anti-urn -4-. This rounded

distal tip 24 is pla¥edaundes disitidinidd dshvteced soithattie witiea bfluBa 21 themheunisates it the
exterior, in the Samoermaniiestas Wigolongaterainales3hdOniaaentingdhe SiRiAk Rartaf hg.ubs 21,
upstream Rf th%@gﬂpﬂl%ﬁe Eﬂ?&ﬁ%gﬁf&e@g gib%421, upstream of the balloon 25. These orifices 33, 34

permit the withdrawal and injection of gaseous or liquid fluids of the stomach.

According to the invention, calibration of the part of the stomach to be preserved is not
only provided by the outside diameter De of the tubular body 21, but also by the volume

15 of the inflated balloon 25. Several volumes of inflation of the balloon 25 give as many
calibres to the surgeon.

The catheter 20 is also provided with a positioning reference mark 36. This reference mark
36 is formed by a contrasting mark on the entire length of the wall of tube 21 from the
20 proximal end 22 to the distal end 23. It is perpendicular to the axis 27 of the inflated
balloon 25, in the median longitudinal plane common to said inflated balloon 25 and to the
tube 21. It is placed on the right side of the stomach, i.e. the side where the balloon 25 can
be inflated in the pyloric antrum -4-. In particular it indicates to the surgeon the outer face
of the wall of tube 21 on which the balloon 25 is mounted (anatomical right side in Figure
25 9). This face is then in abutment against the lesser curvature. Placement of the inflated

balloon 25 in the pyloric antrum -4- is thus greatly facilitated by this contrasting reference
mark 36.

The catheter 20 according to the invention is also equipped with a tube 37 connecting the

30 balloon 25 to the proximal end 22 of the tubular body 21 and allowing inflation/deflation
of said balloon 25 from this proximal end, by means of an inflating means, which can be
for example a bulb 38 provided at the proximal end 37 comnected to the exterior via a
valve 39, and/or a fluid (e.g. air) injector such as a syringe, which can be introduced into
the tip of tube 37 upstream of valve 39. The inflating tube 37 of the balloon 25 passes

35  along within the thickness of the wall of the tubular body 21 on the same side as the
positioning reference mark 36 or on the other side. The distal end of the inflating tube 37
opens inside the distal balloon 25.



permit the withdrawal and injection of gaseous or liquid fluids of the stomach. According to the _
invention, calibration of the part of the stomach to be preserved is not only provided by the outside
diameter De of the tubular body 21, but also by the volume 150f the inflated balloon 25. Several
volumes of inflation of the balloon 25 give as many calibres to the surgeon. The catheter 20 is_also
provided with a positioning reference mark 36. This refergnce mark 36 is forme_d by a contrasting mark
on the entire length of the wall of tube 21 from the 20 proximal end 22 to_the_dlstal end 23. Itis _
perpendicular to the axis 27 of the inflated balloon 25, in the median longitudinal plqne common to said
inflated balloon 25 and to the tube 21. It is placed on the right side of the stomach, i.e. the side where
the balloon 25 déigupe hikated iheheapjtopiosiittnuod te. dispanpiaular iiadigairs todyersusgaan the
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curvature 1g-. catheter 20 so as to create a folding line. A membrane is glued on the notch to ensure

hermeticity of the body of the catheter. Once the catheter is in place in the patient's

stomach -1-, the cable can be tightened by the action of the surgeon's hand at the proximal

part of the catheter, and this action leads to folding or deflection of the terminal distal part

of the tubular body 21 which forms an angle, for example of 90°, with the upper part of
20  said tubular body 21.

The lumen of the tubular body 21 can allow introduction of visualizing means such as a
light source, for example a flexible optical fibre.

25 Itis possible to envisage a surface treatment of the outer face of the tubular body 21 and of
the balloon 25, so as to reduce the coefficient of friction and thus facilitate sliding of the
catheter 20 against the internal tissues of the patient's alimentary canal.

As shown in Figure 9, this orogastric catheter 20 can be introduced, prior to longitudinal
30 gastrectomy, in the patient's mouth until its distal end 23 reaches the stomach -1-. The
sequence of longitudinal gastrectomy then consists of exsufflation of the stomach in the
case of air distension induced by the intubation manoeuvres during anaesthesia, then
inflating the balloon 25 and lodging it in the pyloric antrum -4-, in such a way that:
- the end 26 of the inflated balloon 25 is for example in abutment against the
35 pylorus -5- (shown by dotted lines in Figure 9), so that the distal end 23 of
the tubular body 21 is for example in abutment against the pyloric antrum -
4-, for example about 5 to 10 cm from the pylorus -5-,



The optional deflecting means that can allow folding of the distal part of the catheter, for 10 example
88 ram from the distal end, by an angle e.g. of about 90, comprise a cable or pull-cord system inserted
in a channel coaxial with tube 21 on the right side of the stomach, where the balloon 25 is located. The
cable passes down through this canal and is fixed in the distal part of the catheter. Above the fixing
point of the cable, and of the distal tip 24 of the catheter;20, a notch with an angle of about 45' is made
in the body 21 of the 15 catheter 20 so as to create a folding line. A membrane is glued on the notch
to ensure hermeticity of the body of the catheter. Once the catheter is in place in the patient's stomach
I, the cable can be tightenedBY fRethetid dran ot ihgeuha sabedat 2eafrtimathetat 20 thocattibter,
and this action leads to foldingtavdefteciicfuriithaliesmingl disiakdgad afihadubyiarnogy &L Which
forms an angle, for example Q@Qatﬂ@gbmﬁwgﬁﬁﬁ?g of 20said tubular body 21. The lumen of the
tubular body 21 can allow introduction of visualizing means such as a light source, for example a
flexible optical figte 8RR FHLIGRRL errsiijies Suable tRokinaissestipr Banbingettof 1hé patidér
body 21 antl of tiive eiech &Btsmdsiashréthec tRzoaetficignided fhstitn anthtbasiaciitats sliding of the
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that the part of paedntsuiambedy] bofdhe hatieter-ARaicaneethalkayg b deflated balloon 25 is
wedged against the wall of the lesser curvature of the stomach 6. The surgeon can then proceed,
using a suitabl ool,,%EE% resectign-stapling of the left part of 5 the stomach (dot-and-dash line in Figure
9), guided by thE fASIESHEIHHT F5uirme thrsieparaithasiomadisrnbieseitinuicatés thetstalaof the
closure rekectibndin2laatdisaiinotoduniey dseptiardine. itself, also supplying, in addition to these
anatomical reference points, a support for his closure resection instrument. The inflated balloon 25 and
the distal part olttube 21 also alibrate,éig gastric sleeve and the pyloric antrum 4 to be 10preserved.
After resection OFTHS rl%??ﬂé?ttgﬁa 2P g‘ﬁlﬁé o Bfunstirneetossritirceriinted et dehin to
stomach 1 for \werfginy bightaraheyicipgituiimalosastectineny rapidly and in complete safety for the
patient.



The light source for visualizing the interior of the stomach can be introduced in the tubular 15 body 21
at any time during the procedure. The surgeon is thus provided with a multifunction orogastric catheter
that enables him to perform high-quality longitudinal gastrectomy rapidly and in complete safety for the
patient. 14 CLAIMS -1-Orogastric catheter (20) comprising a body (21) whose distal part is in
particular intended, in the context of the bariatric surgicglgechnique of longitudinal gastrectomy, to
guide the surgeon for resection of a part of the stomach and to define the closure line after resection,
characterized in that said distal part carries a balloon (25) having, in the inflated state, a shape
substantially matching that of the pyloric antrum (4), in such a way that it can be 10 lodged in said
pyloric antrum (4), the end of the inflated balloon (25¢1hervseferably being in abutment against the
pylorus (5) and the distal end of the body of the catheter (20) for its part preferably being in abutment
against the pylorjc antr rgg\%%,awhereas the part of the body 212 of the catheter (20) arranged above
the inflated ballf)%n (251 &ecétﬁiﬁfn@[otﬂ%"waﬁlﬁflﬁné Lurvdhore deydfpae tdmaeniculamnd
thus permit} 15deradadhifytivecpositionfdhetmstaricofuimcalasuhaitprestitn litedmahe ateawhiner
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gastric sleeve tg be preserved. 20-2-Catheter (20) according to claim aracterize
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claims, chiracterizéaeinmining the position of the start of the closure resection line in the area of the
pyloric antrum (4),

- defining the closure resection line,

- and calibrating the pyloric antrum (4) and the gastric sleeve to be preserved.

20 -2- Catheter (20) according to claim 1, characterized in that the dimensions of the
inflated balloon (25) in right cross-section determine the volume of the pyloric antrum (4)
preserved after resection and in that the dimensions of the body (21) in right cross-section

determine the volume of stomach (1) preserved after resection.

25 -3- Catheter (20) according to claim 1 or 2, characterized in that the inflated balloon
(25) has a (truncated) conical general shape, preferably a truncated conical shape that is
asymmetric and distorted with a terminal diameter Dr, a diameter at the base Db and a
diameter Dm of the middle part, such that: Dt < Db < Dm; an end that is offset relative to
the axis of the base of the balloon (25), upwards towards the part of the body of the

30 catheter (20) arranged above the inflated balloon (25), so that the upper face of the inflated
balloon (25), intended to be arranged opposite the angular notch of the stomach, has a less
pronounced curvature than that of the lower face.

-4- Catheter (20) according to at least one of the preceding claims, characterized in
35  that the upper face (28) of the inflated balloon (25) intended to be arranged opposite the
angular notch (9) of the stomach (1) makes, with the body (21) of the catheter (20), an
angle o between 70 and 110°, preferably between 80 and 100°, and even more preferably
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35 that the upper face (28) of the inflated balloon (25) intended to be arranged opposite the angular
notch (9) of the stomach (1) makes, with the body (21) of the catheter (20), an angle a between 70 and
110, preferably between 80 and 100, and even more preferably AMENDED SHEET (RULE 91)
ISA/EP 15 of the order of 90. -5-Catheter (20) according to claim 1 or 2, characterized in that the
balloon (25) is mounted on the outer face of the wall of the catheter body (20), in such a way that the

5 distance d between the distal end (23) of the body (21) of the catheter (20) and the point of the base
of the inflated ballgon (25) closest to said distal end (23), is less than or equal to 30 mm, preferably
less than or eqf: Iths Qﬁiﬁﬁrﬂf%od even more preferably is between 1 and 15 mm. 10-6-Catheter (20)
according to at least one of the preceding claims, characterized in that the body (21) is provided with a

reference mark _&6) egapling.t itian t llgpn caorrectly (25) in the patient's . .
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between 600 and 1200 mm, preferably between 700 and 1100 mm, and even more preferably

between 850 and 950 d with an outside diameter De hetween 24 Fr and 75 Fr (i.e. between 8
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-7- Catheter (20) according to at least one of the preceding claims, characterized in
that it comprises a tube connecting the balloon (25) to the proximal end of the body and
20  allowing inflation/deflation of said balloon (25) from this proximal end.

-8- Catheter (20) according to at least one of the preceding claims, characterized in
that it comprises:
e a tubular body of silicone with a length between 600 and 1200 mm, preferably
25 between 700 and 1100 mm, and even more preferably between 850 and 950 mm
and with an outside diameter De between 24 Fr and 75 Fr (i.e. between 8 mm and
25 mm), and preferably between 30 Fr and 40 Fr (i.e. between 10 mm and
13.33 mm), said body also being provided in its distal part with a rounded distal tip
and lateral holes intended to provide communication between the interior of the
30 stomach and the exterior of the alimentary canal via the lumen of the tubular body;
¢ an inflated balloon (25) with a diameter at the base Db between 35 and 60 mm and
with a height A of 50 +/- 10 mm, preferably +/-5 mm, and even more preferably
+/- 3 mm;
¢ a positioning reference mark formed by a contrasting mark on the entire length of
35 the wall of the body, on the same side as the balloon (25), in the diametrical plane
common to the body and to the balloon (25);
¢ and optionally means for deflecting the distal part of the catheter (20).
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arid optionally means for deflecting the distal part of the catheter (20). 16 -9- Catheter (20) according
to claim 8, characterized in that H + De = 50 to 100 mm, even better 60 to 80 mm. -10- Catheter (20)
according to at least one of the preceding claims, characterized in that it is designed for: i.being
introduced in the patient's mouth until its distal end reaches the patient's stomach -1-, extracting fluids
from the stomach -1-; 10iii.inflating the balloon (25) and jgdging it in the pyloric antrum (4) in such a
way that the end of the inflated balloon (25) is in abutment against the pylorus, that the distal end of
the body of the catheter (20) is in abutment against the pyloric antrum (4), preferably at a distance
from 5 to 10 cm, even better 6 to 8 cm from the pylorus, and that the part of the body of the catheter
(20) arranged atfbve 16%tkeinfl§26) halbodin¢26)dmivedoadagainstdng wall of thelesserguryatyrg of
the stomach, ivepahtheRPgNRNE) fa5,guiding the surgeon for resection of a part of the stomach by
determining the position of the start of the line for resection and closure (stapling-suture) in the area of
the pyloric antrum (4) and, on the other hand, 20defining the closure resection line, giving him
anatomicalyeferdbce $oitean@® seppalin®rthistihstsuorents duwripgthaae: JOSHE BSRRION/SERS, V-
calibrating the gastricislegusanghthe pyloric antrum (4) to be preserved, vi. injecting and then
withdrawing coloured. quui)dejrrll trilr(]?ttpggené' stomach, after closure, to verify the hermeticity of the
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1. extracting fluids from the stomach -1-;

10 iii.  inflating the balloon (25) and lodging it in the pyloric antrum (4) in such a way
that the end of the inflated balloon (25) is in abutment against the pylorus, that
the distal end of the body of the catheter (20) is in abutment against the pyloric
antrum (4), preferably at a distance from 5 to 10 cm, even better 6 to 8 cm from
the pylorus, and that the part of the body of the catheter (20) arranged above

15 the inflated balloon (25) is wedged against the wall of the lesser curvature of
the stomach,

iv.  on the one hand, for guiding the surgeon for resection of a part of the stomach
by determining the position of the start of the line for resection and closure
(stapling-suture) in the area of the pyloric antrum (4) and, on the other hand,

20 defining the closure resection line, giving him anatomical reference points and
a support for his instruments during these closure resection steps,

v.  calibrating the gastric sleeve and the pyloric antrum (4) to be preserved,

vi.  injecting and then withdrawing coloured liquid in the patient's stomach, after
closure, to verify the hermeticity of the closure line,

25 vii.  and optionally introducing means for visualization (light source) into the
stomach.
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