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(57) ABSTRACT 

The invention is based on the intention of creating a stomach 
probe with which a watertight closure of the oesophagus is 
possible. The stomach probe, according to the invention, is 
characterized by a tampon-bladder for watertight closure of 
the oesophagus, in which the tampon-bladder forms from 
flexible and/or elastic material at least a closed inner cavity 
for the reception of a fluid medium, through a means (11) of 
establishing a prescribed pressure for the medium in the 
tampon-bladder (16) by an inner lumen forming the actual 
stomach probe, from which an outer hose-like lumen (18) 
extending to the tampon-bladder (16) is so arranged that 
between the outer lumen (18) and the inner lumen (17) a 
channel is formed connected to the inner cavity of the 
tampon-bladder (16) arranged on the outer lumen (18) by a 
number of openings (20), whereby the inner cavity of the 
tampon-bladder (16) is connected via the canal formed 
between the inner and outer lumina (17, 18) with the means 
of production of pressure in the tampon-bladder, that is, with 
a suitably graded reservoir or equalizing vessel (11) for the 
liquid medium situated above the tampon-bladder and out 
side the patient. 

14 Claims, 4 Drawing Sheets 
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STOMACH PROBE 

This application is a national stage filing under 35 U.S.C. 
$371 of International Application No. PCT/EP97104960 
filed on Sep. 10, 1997, which International Application was 
not published by the International Bureau in English. 

Material rising up into the pharynx from the stomach and 
intestinal tract represents, particularly for the unconscious 
patient being ventilated, a permanent reservoir of microbes, 
and may provoke or exacerbate pulmonary infection from 
the lower pharynx on intubation. Artificially ventilated 
intensive care patients are looked after through secretion 
stimulating gastric probes or feeding tubes whose through 
put as a rule is still insufficient to put a stop to gastro 
oesophogeo-pharyngeal reflux beside or along them. As a 
result the greater number of sedated or artificially ventilated 
patients are virtually overwhelmed by high-grade bacterially 
contaminated material in the pharyngeal, nasal and postnasal 
regions. 

On account of various difficulties in the search for a 
simple mechanical oesophageal or gastric blockade tolerable 
in the long term this infective problem potential could not 
until now be satisfactorily resolved. What was tried out 
therapeutically, and generally tolerated, was essentially 
medicinal/antibiotic (e.g. selective bowel decontamination). 

Since the structures of the oesophageal wall react 
extremely sensitively to persistent pressure or tension, the 
conventional blocking techniques, in which the walls of the 
attached structures are placed under tension (as a rule by a 
balloon) are not, or only with limitations, applicable in the 
case of the oesophagus. 

The purpose of the invention is to rectify the disadvan 
tages just mentioned and to present a stomach probe with 
which closing off or filling out of the oesophagus is possible 
without deleterious effect on its wall structures. 

For the resolution of this aim the stomach probe is 
equipped with the characteristics of Patent claim 1. 

The oesophagus is a dynamic structure constantly chang 
ing in shape. The tonus of its wall, and its lumen, are subject 
to considerable active and passive functional fluctuations. 
Tamponization of the oesophagus by a bladder like that of 
the invention fits in with their physiological dynamic and 
thus guarantees a simple self-regulating and well-tolerated 
closure or filling of the gullet. Regurgitation of material 
highly contaminated with microbes from the stomach and 
gut regions into the oral, nasal or pharyngeal cavities is 
prevented by the invention. By means of the invention 
gastro-oesophageal-pharyngeal reflux is prevented by a 
simple self-regulating and well-tolerated mechanical block 
ade in the oesophageal region. Drainage of stomach contents 
is thus guaranteed to take place through an ordinary stomach 
or feeding probe. 

Ulcerations or necroses of the oesophageal wall struc 
tures as a result of long-term blocking are excluded by the 
most far-reaching pressure-passive actions of the tampon 
bladder described in the invention. 

Immediately adjoining structures such as the great 
vessels, the accompanying nerves, the trachea and main 
bronchi, the lungs themselves and, not least, the heart, 
particularly the left atrium, are, in contrast to conventional 
blocking, not endangered. 

The inner cavity of the tampon-bladder may be filled 
with the medium, through a channel lying between the inner 
and outer lumina, from a filling device connected to the 
channel. Simply operated examples of such a filling device 
are a reservoir or equalizing vessel, particularly one situated 
outside the patient. A supply of the medium sufficient to fill 
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2 
the inner cavity of the tampon-bladder, and in addition to 
allow for the abovementioned functional fluctuations of the 
lumen and the tonus of the oesophageal wall through further 
outflow or intake of the medium by expansion and collapse 
of the tampon-bladder, is kept in the reservoir or equalizing 
vessel. 

In this connection it could be seen as an additional 
advantage for the medium to be actively led into the inner 
cavity of the tampon-bladder or withdrawn from the inner 
cavity through the channel. Such active supply and with 
drawal take place through a pump which is regulated pref 
erably to compensate for any extensive pressure-passive 
fluctuations in the tampon-bladder. 

So that a medium is used which can be supplied or 
withdrawn rapidly and at the same time has a thermal 
capacity high enough for the adjustment of the temperature 
measured inside the oesophagus, it can be a fluid such as for 
example water or equivalent. Such a medium is simple and 
quick to pump and easily adjustable in temperature. 

Another medium which is distinguished by compress 
ibility as well as a certain adaptability of its own to the 
fluctuations mentioned above is, for instance, a gaseous one. 
Filling apparatus, reservoir, equalizing vessel and pump may 
all be used with any suitable medium and are designed 
accordingly. 

Further advantageous embodiments of the invention 
derive from features in the Claims below. 

The invention is more precisely explained with the help 
of the following Figures as operational examples: 

FIG. 1 a frontal view of the oesophagus (gullet) with 
adjoining anatomical structures. Also shown is the combi 
nation of stomach probe and tampon-bladder shown subse 
quently; 

FIG. 2 the construction of the device, with stomach 
probe, tampon-balloon, wide-bore connection and extracor 
poreal reservoir in a recommended operational form of the 
invention; 

FIG. 3 a section of the line 1–1 of FIG. 2; 
FIG. 4 a simplified representation of a section through 

the wall of a further possible operational form for the 
tampon-bladder of the stomach probe; 

FIG. 5 a ball-shaped pressure-container manufactured 
from an elastic material, e.g. rubber, for use with the 
stomach probe of FIGS. 1–3 in place of the open reservoir; 

FIG. 6 a simplified representation of a stomach probe 
with a pressure-measuring system; 

FIG. 7 a simplified representation of a signal from the 
pressure-sensor led off and shown as a diagram on a screen; 

In FIG. 1 is shown the topographical relation to the 
relevant adjoining anatomical structures (trachea and main 
bronchi and great arterial vessels) of the correctly-placed 
apparatus or stomach probe 17, consisting of a hose-like 
probe element or lumen 17" with tampon-bladder 16. As 
indicated, a tampon-bladder 16 about 15 to 20 cm long and 
filled with water or another suitable medium is positioned in 
the vicinity of the middle third of the oesophagus. Through 
the tampon-bladder 16 run the regular feeding-tube or 
stomach probe and the lumen 17", that come to lie with the 
lower end 17b in the stomach, and the upper end 17a 
controlled orally or nasally. This way enteral feeding and the 
drainage of stomach and gut secretion are guaranteed. 

The tampon-balloon 16, filled with water or another 
suitable medium, communicates via a second, concentric, 
outer lumen of the greatest possible diameter with an 
extracorporeal reservoir 11. In FIG. 1 this tampon-balloon is 
indicated by cross-hatching. 

In FIG. 2 the principle of the entire apparatus, consisting 
of the probe or probe-hose 17' and tampon-bladder 16, is 
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shown in more detail. The stomach-probe 17 is surrounded 
in the region of the tampon-bladder 16, as well as in the 
sector of the apparatus extending from the tampon-bladder 
to the extracorporeally placed reservoir 11, by a concentri 
cally arranged outer lumen 18. This lumen, for choice as 
large as possible, permits a rapid to-and-fro exchange of 
fluid between the tampon-bladder 16 and reservoir 11. On 
the principle of communicating pipes the outer lumen 18 is 
responsible for a continuous shape-maintaining self 
regulating filling of the tampon-balloon 16, without thereby 
putting the wall of the oesophagus under any notable degree 
of stress. The tamponade of the gullet can thus be maintained 
with a minimal continually sustained pressure to keep up the 
filling. At the same time the outer lumen 18 is shored up by 
bridge-like structures or dividing fixtures 19 between the 
outer and inner walls of the probe. 

In the region 16a to 16b enclosed by the tampon-balloon 
16, the wall of the outer lumen 18 of the concentric probe, 
which has two lumina, is perforated 20 like a sieve. When 
in the act of swallowing or vomiting a wave of contraction 
of the oesophagus directed towards either the stomach or the 
pharynx ensues, the perforations in the outer wall of the 
probe permit a shift of volume from the tampon-bladder 16 
into the outer lumen 18 of the probe, and consequently a 
rapid exchange of volume between contracted and ready but 
relaxed sectors of the probe. The sieve-like construction of 
the outer lumen of the probe thus makes rapid redistribution 
of balloon-filling inside the tampon-bladder readily possible 
and so puts up a slight to overwhelming resistance against a 
contraction wave being transmitted by the act of swallowing 
at a speed of about 2–3 cm/second. Greater shifts of volume, 
which cannot be evened out immediately inside the tampon 
bladder, are possibly transmitted away to the extracorporeal 
reservoir 11. The reservoir 11 is situated outside and above 
the patient and takes the form of a graduated water-column. 
The probe 17 and its constituents 17, 16 and 18 are 
constructed of a body-tolerated sufficiently elastic material, 
like that already used for ordinary feeding-probes. 

The tampon-bladder 16 is constructed from an equally 
body-tolerated foil-like elastic material, which follows the 
changes of the oesophagus in form and volume without 
wrinkling, and clings to its epithelium. It is preferably a 
body-tolerated soft foil with properties resembling those of 
latex skin. The connection between the tampon-bladder 16 
and the lumen 17 at 16a and 16b is brought about by 
adhesion, welding and adhesion, bandaging or something 
similar. 

To ensure correct placing of the apparatus and its 
tampon-bladder in the oesophagus, the apparatus is distin 
guished by a coloured marker corresponding to its later 
position at the corner of the mouth with oral, or at the nostril 
with nasal, insertion. 

With use of the reservoir 11 the water-pressure in the 
tampon-bladder 16 is decided solely by the column of water 
reaching to the reservoir 11, so that the reservoir 11 has a 
level slightly above the tampon-bladder 16. In this way a 
very constant inner pressure, lying marginally above the 
atmospheric, is maintained in the tampon-bladder 16. 

FIG. 4 shows in very simplified representation a section 
through the tampon-bladder 16a in a further possible opera 
tional form of the invention. The wall 21 of this tampon 
bladder is made of a very thin flexible material (foil) and on 
the inside of the tampon-bladder 16a forms many persistent 
folds 22. To these folds 22 the material forming the wall 21 
for instance is suitably adherent or otherwise affixed, so that 
on expansion of the inner cavity of the tampon-bladder 16a 
by slight pressure the folds open out and consequently can 
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4 
press the tampon-bladder 16a with its wall 22 closely to the 
wall of the oesophagus, and in fact to a variety of anatomical 
situations. 

It can be assumed that in the system described in the 
context of FIGS. 1–3 the pressure inside the tampon-bladder 
16, lying slightly above atmospheric pressure, is set by the 
fluid- or water-column with the help of the open, extracor 
poreal reservoir 11. 

FIG. 6 shows a closed reservoir 23, ball-shaped and 
made out of an elastic material such as rubber. The inner 
cavity of the reservoir 23 is connected via the large-diameter 
connecting hose 24 with the outer lumen 18 of the otherwise 
not further represented stomach probe. In addition the res 
ervoir 23 has a plug-like stopper 25, through which filling 
with water can be done, in fact in such a way that the whole 
system, namely the tampon-bladder 16 or 16', the lumen 18, 
the connecting hose 24 and the reservoir 23 are completely 
filled with water. Filling follows up to a limited pressure, in 
fact the kind that comes from the elastic properties of the 
wall of reservoir 23, and the requisite limited pressure 
ensues. To reach the desired pressure an optical marker 26 
is placed on the outer surface of the reservoir wall 23, in fact 
delineated in such a way that on account of the elastic 
stretching of the wall of the reservoir 23 at the correct 
pressure this symbol 26 takes on an easily perceptible 
symmetrical shape. In the operational form shown the sym 
bol 26 is a quadrilateral of which the corner points form the 
corner points of a square whose sides appear concave on the 
outside of unpressurized reservoir 23, so that on increasing 
pressure in the reservoir this marker 26 assumes the form of 
a Square. 

Other shapes are also conceivable for the symbol 26, for 
instance an oval closed line which with the correct inner 
pressure of the reservoir 23 changes to a circular shape, etc. 

Consequently with the help of the symbol 26 the inner 
pressure of the tampon-bladder 16 or 16' can of course also 
be brought to a pressure lying slightly above atmospheric 
pressure. The closed system with the reservoir 23 has the 
advantage that this reservoir can be placed for instance on a 
divan or bed beside the head of the patient. 

FIG. 6 shows the stomach probe of FIG. 2 once again in 
simplified form. A small thin measuring tube is shown as 27, 
which at its one, open, end 27" is located in the region of 
lumen 18 surrounded by the tampon-bladder 16, in fact in 
the vicinity of the openings or apertures 20. The other end 
of the measuring tube 27 leads off the outer lumen 18 and 
hence off the connecting hose 24, and is shown in FIG. 5 as 
27". At this 27" end is located a pressure gauge 28 which 
converts the pressure inside the measuring tube into an 
electrical signal proportionate to the pressure. The pressure 
gauge 28 is connected through a measuring-lead to among 
others an electronic device 31 showing a screen 30, which 
may for example be that of a calculator or PC. The interior 
of the measuring-tube 27 is completely filled with the fluid 
(water), so that the pressure exerted in the outer lumen in the 
region of the tampon-bladder 16 or 16' appears immediately, 
that is to say as far as possible without delay, on the 
pressure-gauge 28. With this measuring apparatus intratho 
racic pressures or changes in pressure can be measured 
without problems, particularly the mobility of the 
oesophagus, the respiration and also the atrial and ventricu 
lar actions of the heart. In particular the depth of anaesthesia 
can also be determined in a patient under anaesthesia. The 
measuring-tube 27 and the pressure-gauge form the 
measuring-probe 32. 

The pressure determined with the measuring-probe 32 
can be assessed in various ways and/or be shown on the 
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screen. For example an indication can be given in the 
diagram reproduced in FIG. 7, in which the pressure is 
depicted on the abscissa and the first succession of temporal 
pressure changes on the ordinate. By this means a persistent 
cluster of curves from the curves 33 enclosed in it is 
produced in the visible region of the screen, by which the 
time component of this cluster of curves is taken into 
consideration by means of distinguishing colouration, that 
is, by alternation of colours at settled time intervals. 

Key to Illustrations 
11 Reservoir 
16, 16' Tampon-bladder 
16a, 16b End of tampon-bladder 
17 Stomach probe 
17, 18 Lumen 
19 Divider 
20 Opening 
21 Wall 
22 Fold 
23 Reservoir 
24 Connecting hose 
25 Stopper 
26 Marker 
27 Measuring tube 
27, 27" End 
28 Sensor or Pressure-gauge 
29 Measuring lead 
30 Screen 
31 Electronic measuring device 
32 Measuring probe 
33 Curve (of graph) 
What is claimed is: 
1. Astomach probe for sealing an oesophagus of a patient 

so that physiological shaping and function of the oesophagus 
is not compromised, comprising: 

a tampon-bladder placeable in the oesophagus and form 
ing an inside space for the reception of a medium, said 
tampon-bladder formed from a flexible and/or elastic 
material; 

a first lumen extending through said tampon-bladder; 
a second lumen reaching into the tampon-bladder, said 

second lumen including a channel for communicating 
with an inner cavity of the tampon-bladder, wherein the 
inner cavity of the tampon-bladder is fillable through 
said channel by means of a filling device connectable to 
the channel, said filling device ensuring a slight, shape 
maintaining filling pressure inside said tampon 
bladder; 

a wall of said second lumen being provided with a 
plurality of openings connecting an interior of the 
tampon-bladder with an interior of the second lumen, 
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6 
said openings being sieve-like, being arranged over the 
length of said second lumen, and being sufficient in 
number and size, and the tampon bladder being suffi 
cient in length and diameter for enabling a rapid 
exchange of volume of the medium between contracted 
and relaxed sectors of the tampon-bladder upon a wave 
of contraction of the oesophagus. 

2. The stomach probe according to claim 1, wherein the 
filling device comprises a reservoir or equalizing device for 
the medium above the tampon-bladder, comprising a fluid 
column communicating with the interior of the tampon 
bladder and adjusting a pressure in the tampon-bladder. 

3. The stomach probe according to claim 1, wherein the 
tampon-bladder is part of a closed fluid system. 

4. The stomach probe of claim 2, wherein the equalizing 
device comprises at least one reservoir with tan inner cavity 
communicating with the tampon-bladder, said inner cavity 
being closed by a flexible or elastic wall at least in a sector 
thereof. 

5. The stomach probe according to claim 2, wherein the 
reservoir or equalizing device forms a means for the adjust 
ment of a prescribed pressure in the tampon-bladder. 

6. The stomach probe according to claim 1, wherein the 
medium is a fluid. 

7. The stomach probe according to claim 1, wherein in the 
medium is gaseous. 

8. The stomach probe according to claim 1, wherein the 
tampon-bladder is about 15–20 cm long. 

9. The stomach probe according to claim 1, wherein the 
tampon-bladder is formed into a plurality of folds. 

10. The stomach probe according to claim 9, wherein the 
wall of the tampon-bladder is fixed or adhered to the fold. 

11. The stomach probe according to claim 1, wherein the 
first lumen is arranged relative to said second lumen in a 
manner that said channel is formed between said first and 
second lumen. 

12. The stomach probe of claim 1, wherein the second 
lumen is positioned relative to the first lumen forming the 
actual probe by means of bridge-like structures or dividing 
fixtures. 

13. The stomach probe of claim 1, wherein a pressure 
measuring probe includes a measuring end which is located 
in the tampon-bladder or in a cavity communicating with the 
inner cavity of the tampon-bladder. 

14. The stomach probe according to claim 13, wherein the 
probe is formed by measuring-tube which forms the mea 
suring end at its open end and a the other end, 
extracorporeally, incorporates a pressure-sensor or a 
pressure-transducer, and that he measuring-tube is filled 
with the fluid in such a way that he whole channel of the 
measuring-tube between the two ends is filled with fluid. 


