- 1 Controllable gastric Band The invention relates to
a controllable gastric band includ- ing a nonextensible
back and a chanber arranged on the stoma side of the
back, for controlling the restriction of the stoma by
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have, thus, reported about unpleasant phencmena like sialemesis
and regurgitation, above all, in the recumbent position. Food
particles may remain in the esophagus above the stcma for a long
time, start fermenting there and, hence, provoke, in addition to
bad breath, an irritation of the mucous membrane involving pain.
As in the event of achalasia, the permanently existing narrow
position of the stoma will lead to an increasing expansion of
the esophagus over months, finally causing the esophagial sens-
itivity to disappear and the band effect to be lost, which will
subsequently lead to an increase in weight despite the highly
filled gastric band provided.
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of a pressure increase in the stomach or esophagus, and that the
other chamber via the sensory chamber is connected with a reser-
voir in a manner to ensure the control of the stoma restriction
by a displacement of the liquid between the reservoir and the
stoma-restricting chamber as a function of the pressure detected
by the sensory chamber. This embodiment provides a double-circu-
lation system with the sensory chamber constituting a liquid
space and the stoma-restricting chamber, together with the
reservolir, constituting the second liquid space. Unlike with a
single-chamber circulation system, in which a ligquid displace-
ment from the one chamber into the other chamber takes place, a
displacement c¢f the ligquid from the reservoir into the stoma-re-
stricting chamber, and vice versa, is, thus, provided as a func-
tion of the pressure detected by the sensory chamber. The two
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The detection of the eating activity may be realized by a
detection cof the deglutition activity, a detection of the pres-
sure prevailing at the gastric wall or wall of the esophagus, or
by a detection of the peristaltic wave. To detect the pressure
prevailing at the gastric wall or wall of the esophagus, a pres-
sure sensor connected to an electronic circuit may be provided
in the sensory chamber.

According to a further characteristic feature of the inven-
tion, it is provided that the detection device 1s connected with
the pumping device in a manner that, after having detected the
eating activity, liquid is pumped from the sensory chamber, or
reservoir, into the stoma-restricting chamber and the liguid is
again returned from the stoma-restricting chamber intc the
second chamber, or reservolr, at a given time after the detec-
tion of a stop of the eating activity. This enables an autcmatic
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tion, it is provided that the detection device is
connected with the punping device in a manner that,
after having detected the eating activity, liquidis
punped fromthe sensory chanber, or reservoir, into
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tained in the partition wall between the adjacently arranged
chambers of the gastric band or chamber and reserveir, respect-
ively, a slow continuous liquid exchange takes place.

The device for carrying out a liquid exchange may, however,
also be comprised of a bkack flow channel arranged between the
chambers or the stoma-restricting chamber and reservoir, re-
spectively.

Within the same, a throttle valve or the like may be ar-
ranged to throttle the liquid flow, permitting it in only one

direction.



chanbers of the gastric band or chanber and reservoir,
respect- ively, a slow continuous |iquid exchange takes
place. The device for carrying out a liquid exchange
may, however, also be conprised of a back flow channe
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a gastric band including a liquid circulation in the state of an
equal distribution of the liquid filling in the two chambers;

Fig. 2 is a schematic cross section through the gastric band
according to Fig. 1 after the displacement of liquid into the
stoma-restricting chamber;

Fig. 3 is a schematic cross section through a further, em-
bodiment c¢f a controllable gastric band including two ligquid
circulaticns and an electrically driven pump;

Fig. 4 is a schematic cross section through a further mech-
anical embodiment of a controllable gastric band including two
ligquid circulations;

Fig. 5 is a perspective view of a further embcocdiment of a
controllable gastric band; and

Figs. 6a and 6b are sectional views through the gastric band
of Fig. 5 with different filling levels c¢f the stoma-restricting




into the stoma-restricting chanber; Fig. 3 is a

schematic cross section through a further, em bodi nent

of a controllable gastric band including two |iquid

circulations and an electricall'y driven punp; Fig. 4 is
cham%eschermtlc cross section through a further nech-

anical enbodi ment of a controllable gastric band
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placed from the chamber 1 into the stoma-restricting chamber 2

via the purely mechanical pumping mechanism caused by the pas-

sage of sclid food through the stoma. The stoma opening at the

level of the chamber 2 is thereby narrowed, as is schematically

illustrated in Fig. 2. The displacement ¢f the liquid occurs

again after a predetermined time, by a backflow from the stoma-
restricting chamber 2 into the chamber 1 being triggered. The
optimum time for this liquid exchange must be determined in

continuously during eating. Following eating the band is widened |
clinical studies., The exemplary embodiment according to Figs. 1



gastric-wal |l -near chanbers 1 and 2 again drops to the
resting pressure pl. The auxiliary chanber 3, which is
under the elev- ated pressure p2, subsequently
evacuates the liquid into the _stoma-restricting

chanber 2. In this case, liquid is, thus, dis- placed
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there, back into the reserveir 9. An electronic circuit 11, for
instance, serves to estabklish the active connection between
chambers 1 and 2 by detecting the pressure taken up by the sens-
ory chamber 1, and accordingly triggering an electric pump 12.
The electric pump 12 conveys liquid from the reserveir 9 into
the chamber 2, thus causing a restriction of the stoma. The re-
stricticon of the stoma is, thus, effected after the passage of
food has been detected by the chamber 1., During the passage of
swallowed food, the pressure within the chamber 1 rises such
that a controllable gastric band of conventional design can be
used as a sensor for the deglutition activity. The displacement
of liquid from the reservoir 9 intc the chamber 2 causes a re-

stricticn of the stoma, which will widen again at a return dis-




stomach and esophagus caused during the ingestion of
food. The chanber 2 |ocated beside the sensory chanber
1 serves to re- strict the stoma and communicates with
a reservoir 9. Fromthis reservoir 9, liquid can be
punped into the chanber 2 an@ Trom there, back into

res ir 9. An el c circuit , for
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t dkesvplraget embodiment according tc Fig. 4 further differs
from that of Fig. 3 in that the two chambers 1, 2 are arranged
cne above the other relative tc the gastric wall 13. In this
case, the chambers 1, 2 are radially superimposed with the sens-
cry chamber 1 being located on the gastric wall 13 or wall of
the esophagus and the chamber 2 being arranged above the chamber
1, optionally upcn interposition of a layer 16. From the ar-
rangement of chambers 1, 2 one above the cother, a pressure situ-
ation differing from that with adjacently arranged chambers 1, 2
results. In the event of superimposed chambers 1, 2, no liguid
backflow from the stoma-restricting chamber 2 intc the sensory
chamber 1 would occur with a single-circulation system according




wi t hout consum ng any energy because of a pressure
gradi ent pre- vailing between the stoma-restricting
chanber 2 and the reser- voir 9. A pressure gradient
necessarily exists between the cham ber 2 and the
reservoir 9, since the reservoir 9 is |located out- side
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if the chambers 1, 2 are arranged one beside the other. If the
two chambers 1, 2 were arranged radially above each other, the
displacement cof liquid from the one chamber 1 into the stoma-re-
stricting chamber 2 would not lead to any change in the width of
the stoma. This will only be reached if the chamber intc which
the ligquid is pumped is designed to be narrower than the chamber
from which the liquid is removed. If the stoma-restricting cham-
ber is narrower, it will be higher with the same amount of 1li-
guid, and the stoma width will, hence, be smaller. The displace-
ment of liquid from the wider chamber into the narrower chamber
will, thus, cause a stoma restriction.

Fig. % in a perspective view illustrates a further embodi-




prise, for instance, the whole periphery. As opposed to
the single-circulation systemaccording to Figs. | and
2, the double-circulation systemaccording to Figs. 3
and 4 does not involve any_p; blens in respect to the
func- tioning of the restriction with any arrangenent

ment:Ofoft Iae g%%%@l%r %ar%i %Jhel'r' thﬂ Cth\@ lger@owq:kpcﬁnhgé pl ané,gr?cg the

froma reservoir st ona- restrlctlng cha

stomg - rleﬁl*}§lﬁéié@§s§ﬁﬂnxberred?utﬁﬁ?g AHSNISCO AR Wil Mo tensible

backCanh@Sbeslﬂaiea tSienQJt@reC‘r' AW 110 EtifRed ey £ the gastric
b %Iacene t. of ui.d fron1the nﬁfﬁﬁﬁ§3gnber ~into 4
andt haeg foma et .C& Lo Hantfer® &' Ik & pumpe

froms chmmbreestlr itct itdrg sUcfmat-I‘r@sﬁ‘raJﬁ]:eerﬁg Lhatnarre Zircrral’tge@bserv01r
| t 12 . .
o coffEchen I 595 R e I ¢ Loy, s
provafled quite 1ﬁireor‘ﬁftehé>a<ﬂi<e Soh &tseroas titritco bienal sltsor?ﬂllrfei around
the %@e@wo@@ charhen 2 madd Noindead t @ RiPh Oehd rbltcrseed In

of the stona. only be reached if the

Thi
the @ﬁ&ﬁﬁé@rlynte et thq%a&-qu Plifpd’q Shfddiged 1 & each
occubg bamyowelpotritarmﬁ fvef arantedine curfemasdech ]Irheaddnquuceh | sa fur-
r I.f tonma-r rjc cham _ber
chexr EFREEE e S B P R v P Sl grengory nor
a St@madr%ﬁarltdtelrm oﬁqummm iwi 1Hhe mendexthe fsrdld erontliwellable

gastdiisphacer, MM égrdééq%kg ﬁfﬁHEtHHE den ichaligl {tGe re-

t he narrower chanbe w1, "thus, cause a stoma
Specrtééf@r |Cétricélﬁ15tlﬂ‘1n§es5 i andér %t i \Alandatusthaniar o8 is
arrahdethaboembatic chbbarent] of2 a Yadld igadand mherl eidd, to-

h hanb 1 d t t t
gethglC il St & ai}erf:ﬁgsea%&m{ SO bt eor he of
the péoideht be etslghagiuengrche qmrriggherfheofchidmegasttt ils connec-
ted hand. T%%b%% iR 1GhaTher, g%d ViR oM e, sthe 14, o Uehéiorgbes duct

nped fromchanber "1 to t stona restrlct|ng c
19 l@ 6r TR ESe PG F@rccﬁ‘ﬁwecth@d s bR isromel rids rgatlinge band

is, Qh@@beﬁe%61mﬁ$p$ﬁﬁléﬁﬁg&yﬂﬁﬁ o QMisded reptrs) del duied biatdo or
4. . The trlg band is gfgg) around the uppernost
SO

fromp&PFlS Bst'Oradty T phagus and closed. In the
eXenpl.-aty emboiodbnenitl usltinaster steed,i onlze thmuzgﬁrarmmlrs dl,gastric
e 0 aparti

band %gt&orgﬁﬁl(ﬁmﬁfou?l 3@[ heBPq'c at » eq%l%% % e ot ov S réval;\:rjhctlng

chankgs Rei tther 18 seﬁ@sort;hencﬁtonea-srtecﬁﬁ—lrcés]m @haRPeurctiomot
muchl Filthedcentext-roft e ol all e s gastdde taajmm@tthe

B L S L R IR R ACHE N
situatdiangedcatodiedt e chanbdits hm.mhﬂbﬁiuhQﬁﬁﬁdma:ﬂﬁﬂutlctlng
cham%QQ’2t9% appropriately filled with liquid and the chamber 18
is, hence, pressed against the gastric wall 13 or wall of the
esophagus, whereby a restriction of the stcma is caused. This
additional chamber 18 which does not take part in the auto-
regulatory system, thus, allows for the optimum adaptation of
the gastric band from outside via port 20.

The sensory function of the gastric band renders feasible a
new approach to the conceplt of a stomach pacemaker. By combining
a gastric band operating as a sensor with a pacemaker, the stim-
ulation of the gastric wall by electric pulses can be limited to
the periods of food intake. By the suitable placement of the
pacemaker probes in the region of the lower esophagus sphincter,
it would also be possible to cause an activation of this con-




t hus, feasible yi or d| har |nto
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ent

gether with the sane, is wound around the uppernost
portion of the stomach or esophagus and secured. The
chanber 18 is connec- ted with a subcutaneously
arranged port 20 via a suita?le duct 19 in a manner
known per se. The adaptatibn of "t he gastrlc band IS,
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stoma-restricting chanb . In Fig. 6a, the
stoma-restricting chanber 2 is not rmuch filled such
that the chanber 18 is pressed against the gastric
wall 13 (not illustrated) to a |l esser degree than in
the situation according to Fig. 6b, in which the
stoma-restricting chanber 2 is appropriately filled
with liquid and the chanber 18 is, hence, pressed
agai nst the gastric wall 13 or wall of the esophagus,
whereby a restriction of the stoma is caused. This
addi ti onal chanber 18 which does not take part in the
auto- regulatory system thus, allows for the optinmm
adaptation of the gastric band from outside via port
20. The sensory function of the gastric band renders
feasible a new approach to the concept of a stonmach
pacemaker. By conbining a gastric band operating as a
sensor with a pacenmaker, the stim ulation of the
gastric wall by electric pulses can be limted to the
periods of food intake. By the suitable placenent of

t he pacenaker probes in the region of the |ower
esophagus sphincter, it would also be possible to
cause an activation of this con - 11 strictor nuscle
and, hence, a restriction of the food passage. The
restriction will then be caused by a physiologically

I nher- ent structure rather than the active chanber. -
12 dainms: 1. A controllable gastric band including a
nonext ensi bl e back (4) and a chanber (2) arranged on
the stoma side of the back (4), for controlling the
restriction of the stoma by supplying and discharging
liquid to and from said chanber (2), character- ized in
that a second chanber (1) is provided on the stona side
of the back (4), which second chanmber (1) conmunicates
with the first chanber (2) in a manner to ensure the
control of the stoma



restriction by a displacenent of the Iiquid between the
one chanber (1) and the other chanber (2). 2. A
control |l abl e gastric band including a nonextensible
back (4) and a chanber (2) ?ranged on the stoma side
of the back (4), for controffing the restriction of

Clalthe stoma by supplying and discharging liquid to and
'°6m sai d chanber (2), character- ized in that a second

chanber (1) is provided on the stoma side of the back
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the stoma restrlctlng chamber {2} being lccated aborally,

4. A gastric band according to claim 3, characterized in that
the second chamber (1) is subdivided intc two communicating
chambers delimiting the stoma-restricting chamber (2) on either
side.

5. A gastric band according to claim 1 or 2, characterized in
that the stoma-restricting chamber (2} and the senscory chamber
(1) are arranged one above the other in respect to the stomach
or esophagus, with the sensory chamber (1) being arranged on the
gastric wall (13).

©. A gastric band according to claim 5, characterized in that a
layer (16} is provided between the chambers.

7. A gastric band according to any one of claims 1 to 6, charac-
terized in that a device for pumping liquid liguid from one
chamber (1), or the reservoir (9), into the stoma-restricting




10. A gastric band according to any one of clainms 1 to
9, char- acterized in that a device for detecting the
eating activity is provided. 11. A gastric band
according to claim 10, chagaggegized in that the
detection device is conprised of a device for detecting
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16. A gastric band according to claim 1, characterized in that
the chambers (1, 2) are connected with each other via an auxili-
ary chamber (3), wherein a valve (5) 1s arranged between the
second chamber (1) and the auxiliary chamber (3), which wvalve
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acterized in that an auxiliary chanber (3) functioning
as an air chanber is arranged between the reservoir
(9) and the stoma-re- stricting chanber (2). 18. A
gastric band according to any one of clainms 1 to 16,
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22. A gastric band according to any one of claims 2 tco 20, char-
acterized in that the sensory chamber (1) is connected to a
stomach pacemaker or a device emitting electric pulses so as to
obtain, via appropriately placed probes, a stimulation of the
gastric wall by electric pulses as a function of the pressure
prevailing in the stomach or esophagus and detected by the sens-
ory chamber (1).

23. A gastric band according to any one of claims 1 te 22, char-
acterized in that a further liquid-filled chamber (18) is
provided for the adaptation of the gastric band.

24. A gastric band according to claim 23, characterized in that
said further chamber (18] is connected with a port (20) to be
subcutaneously arranged in a manner that liquid can be filled
into, or removed from, sald chamber (18) by supplying or dis-
charging liquid through said port (20).



