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@ (57) Abstract: A bowel management system (10, 100) includes a rectal catheter (12, 112); and at least one physiologic sensor
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N se of the system, to thereby determine a preselected physiologic parameter of a patient having the rectal catheter inserted into the

100) is place for use within the patient.

patient’s bowel. The position of the sensor (A,B,C, D,E,F,GG,H) relative to the rectal catheter portion (16, 116) is such that the sensor
is disposed in close proximity to the internal tissue of the patient, or within the fecal flow, when the bowel management system (10,
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BOWEL MANAGEMENT SYSTEM WITH PHYSIOLOGIC SENSORS

BACKGROUND OF THE INVENTION
1. Field of the Invention

[0004] This invention relates generally to bowel management systems including rectal
catheters, and, more particularly, to system wherein the rectal catheter has sensors embedded
therein for physiologic monitoring/detection, screening of body state conditions such as
temperature, oxygen saturation, infection, diseases, or other abnormalities, via interface with
intestinal and intestinal contents whether solid, liquid or gas for example.

2. Related Art

[0005] Rectal thermometry and stool sampling are well known in the art of bowel
management. However, current rectal thermometers require either repeated placement of a
thermometer into the rectal vault for a short duration 1n order to get a temperature reading.
Similarly, stool sampling techniques known in the art generally involve a messy process of
either sampling stool that has been deposited by the patient in a receptacle such as a bed and
bed pan or collection reservoir, or in some situations by physically removing stool from a
patient. Both methods are unclean, messy, inexact, and unnecessarily expose the caregiver
to the stool, which could contain hazardous infectious organisms and contaminated blood,
and may also be extremely uncomfortable or hazardous for the patient.

[0006] There are many known catheter systems with physiologic sensing capability
embedded in them for measuring pressure in the body and there are known rectal
temperature probes. However, there are no known combination bowel management systems
with both indwelling catheter portions and physiologic sensing capabilities.

[0007] The current devices to measure rectal temperature are inconsistent (due to
uncontrolled placement of the temperature probe during each reading) and do not always

gather an accurate measurement. None of these known rectally inserted probes can
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accurately interface with the anal canal. Other physiologic measurements such as oxygen
saturation are usually done elsewhere on the body and while accurate, the methods include
the caregiver managing additional equipment and may subject the patient to multiple tests.
No known oxygen saturation monitors can simultaneously give measurements from the
portal or mesenteric and the systemic circulations. Also, no known probes are for recording
OXygen saturation from the portal or mesenteric circulation. Known stool sampling devices
and methods are inconsistent, messy and subject the caregiver to unnecessary biological
hazards.

[0008] The Bowel Management System (BMS) catheter which is used in patients to
manage the output of stool resides atraumatically in the anorectum of the human and makes
contact with the surrounding mucosa of the rectum and/or anal canal. This system is ideally
of the basic type described in U.S. Ser. No. 10/225,820, pending, published February 26,
2004, as Pub. No. US 2004/0039348A1, and owned by the assignee of the present invention.
Alternatively, the
system of the present invention can include a rectal catheter (but without the cuff-shaped
balloon-like bolster of Fig. 1), for example as of the type shown in Fig. 2, although not
limited thereto. These locations of contact have proven to be preferred locations for sensing
physiologic conditions such as temperature and oxygen saturation levels (experimentally).
Dual sensors that measure portal or mesenteric (rectal) and systemic (anal canal) indices
would have potential comparative values. Also due to the controlled passage of stool
through the BMS, the BMS presents a more controlled way to sample the content of the
stool when the stool is first exiting the anorectum for infections and blood content. Because
the BMS resides in a patient’s anal canal for up to about 29 days and has a portion that exits
the anal canal within easy view of the caregiver, the BMS allows for placement of one or
more physiologic sensors, in keeping with the present invention, in or attached to the
indwelling portion of the catheter with corresponding readout device of the sensors outside
the body of the patient by the caregiver.

10009] Previously known devices to measure rectal temperature are inconsistent in

performance (due to uncontrolled placement of the temperature probe during each reading)

and do not always gather an accurate measurement. None of these known rectally inserted

probes can accurately interface the anal canal. Other physiologic measurements such as
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oxygen saturation are usually done elsewhere on the body and while accurate, the methods
include the caregiver managing additional equipment and possibly subjecting the patient to
multiple tests. No known oxygen saturation monitors can simultaneously give
measurements from the portal or mesenteric and the systemic circulations. Also, there are
no known probes for recording oxygen saturation from the portal or mesenteric circulation.
Known stool sampling devices and methods are messy and subject the caregiver to

unnecessary hazards.

SUMMARY OF THE INVENTION

[00010] The BMS solution to sensing physiologic parameters solves many of the
known problems in the art by having a portion of the catheter indwell in a patient’s
anorectum for up to about 29 days forming a close interface with the mucosa of the patient’s
rectum and the anal canal. Because the BMS stays fairly static during its indwelling
duration a physiologic sensor either embedded within the internal portion of the balloon end
of the device making contact with mucosa and fecal matter passing through the device or
embedded within the external wall of the balloon end making contact with the mucosa and
direct contact with fecal matter passing through the device or embedded within the proximal
portion of the trans-sphincteric (anal canal) tube in contact with the anal canal of the patient
allows the sensors to consistently and repeatedly make measurements from the same
location within the patient. It is to be understood that by “embedded,” throughout this
document, it is meant that the sensor is at least partially buried or otherwise firmly secured
to the tube, wall or other site at which it is disposed.

[00011] Because the BMS also has a portion that exits the anal canal and resides
external of the patient, the sensors can be connected to a readout mechanism well external of
the body allowing easy, controlled, uncontaminated reading of the sensor data by the
caregiver. Similarly, sensors that sample the content of the stool passing through the BMS
catheter overcome the messy, and often contaminated way of sampling stool by other
devices and methods, by having the sampling tests built into sensors embedded within the
balloon end of the catheter that sample the stool while it is initially passing through the
catheter. This allows the caregiver to gather information such as blood content and other

content information such as the presence of infection in the stool without handling the stool
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and sooner in the exiting of the stool before it is exposed to other environmental
contaminants or has decay of critical content as 1s currently the practice.

[00012] Thus it will be appreciated that the new monitoring device can be made a part
of both conventional and non-conventional rectal, anal canal and lower GI tract contents
monitory systems. For example, monitoring systems as part of the present invention need
not be limited to conventional temperature and oxygen saturation monitoring. Non-
conventional monitoring systems when modified in accordance with the invention could
include, but are not limited to, CO, carbon dioxide and lactic acid. Conventional lower Gl
tract monitoring need not be limited to clostridium difficile toxin, blood, lactoferrin and
leukocyte esterase when modified in accordance with the present invention; and non-
conventional monitoring could include, but need not be limited to, expressed indicators of
physiologic or pathologic conditions, such as bowel ischemia, for example.

[00013] As will be made clear with reference to the figures the sensor indicator
locations for the present invention may vary. In catheter configurations of the system the
single sensor/indicator can be located in either the rectal or anal canal regions of the
catheter. In dual sensor/indicator models located in the rectal and anal canal regions of the
catheter there is allowance for measuring /monitoring/comparing differential values. For
rectal locations, the sensors may be located internal to, external to, or embedded within the
cuff inflation membrane. For rectal and/or anal canal locations the sensors maybe internal
to, external to, or embedded within the wall which defines the catheter lumen; internal to,
external to, or embedded within cuff or intralumenal balloon lumens; internal to, external to,
or embedded within the irrigation/medication administration lumen; or internal to, external
to, or embedded or otherwise placed within a dedicated sensor/indictor lumen.

[00014] Reactive indicators will react to contact with gas, liquid or solids testing
positive for various pathologic conditions or physiologic states. Reactive indicator states
include: Liquid, solid, mixture and suspension. The indicator can be introduced through the
irrigation/medication administration lumen into the rectum or anal canal. When the
indicator is introduced through a dedicated lumen, it can then pass into the rectum or anal
canal or interact with effluent in a drain tube. The indicator may also be introduced into the

catheter lumen via a reservoir or holding compartment. Further the indicator can be applied

as a coating internal or external to the catheter lumen.

- 4 -
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[00015] Itis in view of the above problems that the present invention was developed.
The invention is, briefly, a bowel management system including a rectal catheter; and at least
one physiologic sensor. The rectal catheter has a portion in contact with a patient’s body
internally thereof during use of the system, to thereby determine a preselected physiologic
parameter of a patient having the rectal catheter inserted into the patient’s bowel. The position
of the sensor relative to the rectal catheter portion is such that the sensor is disposed in close
proximity to the internal tissue of the patient, or within the fecal flow, when the bowel
management system is place for use within the patient.

[00016] The invention is further, briefly, the combination of an ano/rectal probe and an
indwelling rectal catheter. The indwelling rectal catheter includes a drain catheter disposed
during normal operative position within a portion of a patient’s bowel, and the drain catheter
has a wall defining a major lumen. The probe includes a sensor for detecting and transmitting
information from the patent’s bowel when disposed in close proximity to the mucosa of the
rectum or anal canal of the patient, and an elongated portion connected to the sensor. The
elongated portion is capable of conducting patient information from the sensor to a caregiver,
and the probe is suitable for at least a single use and is sized and shaped so as to be insertable
via a lumen of the catheter in order to gain access to a preselected monitoring site within the
patient’s bowel.

[00017] The invention is also, briefly, a method of managing a patient’s bowel including
the steps of:

(a) providing a combination of an ano/rectal probe and an indwelling rectal catheter,
the indwelling rectal catheter having a drain catheter;

(b) positioning the drain catheter in a patient’s bowel;

(c) inserting the probe via a lumen of the drain catheter to a preselected monitoring
site within the patient’s bowel with a sensor of the ano/rectal probe disposed in close
proximity to the mucosa of the rectum or anal canal of the patient for detecting and
transmitting information from the patient’s bowel; and

(d) actively managing the patient’s bowel, including selectively draining fecal
material from the bowel, containing fecal material within the bowel until the time for
selective draining and irrigating the patient’s bowel.

[00018] Further features and advantages of the present invention, as well as the structure

- 5 -
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and operation of various embodiments of the present invention, are described in detail below

with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[00019] The accompanying drawings, which are incorporated in and form a part of the
specification, illustrate the embodiments of the present invention and together with the
description, serve to explain the principles of the invention. In the drawings:

[00020] Figure 1 is a longitudinal sectional side view of a rectal catheter having a bolster
style retention mechanism and showing a physiologic sensor disposed at a variety of optional
locations within or on the rectal catheter; and

[00021] Figure 2 is a longitudinal sectional view of a rectal catheter of an alternative
style, also showing a physiologic sensor at a variety of optional locations within the catheter.

[00022] Figure 3 is a longitudinal plan view, of the system of Figure 1.

[00023] Figure 4 is a transverse sectional view of the system of Figure 1, taken on line 4
— 4 of Figure 3.

[00024] Throughout the figures, like element numbers refer to like parts.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[00025] Referring to the accompanying drawings in which like reference numbers
indicate like elements, Figure 1 illustrates a bowel management system, generally designated
10, of a known type, except having physiologic sensors shown at a variety of useful locations
within the system. System 10 includes a main catheter 12 defining a catheter drain lumen 14
The patient proximal end 16 of catheter 12 is surrounded by an annular balloon-like cuff 18,
which serves as an inflatable bolster to retain the system in place for extended periods of time
and to provide sealing with the rectal wall. Other suitable retention mechanisms may be
satisfactorily substituted for bolster or cuit 18.

[00026] A variety of minor lumen can be part of system 10 by connection (usually,
although not necessarily, longitudinally) on or within the catheter portion 16. A cuff inflation
lumen 20 extends longitudinally along a central portion of main catheter 12 to provide a way to
inflate and deflate cuff 18 as necessary. An intraluminal balloon inflation lumen 22 can extend

longitudinally within drain lumen 14 to provide a way to inflate and deflate an optional anti-

- 6 -
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reflux valve and an additional lumen 26 for introduction of medication or irrigation fluid can be
disposed, for example, longitudinally between cuff inflation lumen 20 and anti-reflux valve
(ARV) inflation lumen 22. If desired, a sensor of the new invention can be provided with a
transmission wire 28, which can be conveniently introduced via one of the lumen 20, 22, 26;
the particular lumen depending upon the final site desired for the sensor. It is to be understood
that the lumen, for the sensor wire may be dedicated entirely to the sensor, or may additionally
be used for administration of medication or irrigation fluid, such as lumen 26, for example.
Alternatively, the sensor may be of a nature which does not require a transmission wire; 1.e.
which is wireless, or which could occupy another, dedicated lumen, not shown.

[00027] Fig. 3 illustrates system 10 in top plan view with internal structures indicated in
phantom. The sectional line 4 — 4 illustrates the site at which Fig. 4 is taken to better illustrate a
practical disposition for the various lumens of system 10 and one possible position for sensor
A.

[00028] With further reference to Fig. 1, it may be seen that one or more physiologic
sensors, such as those indicated schematically at A — G, may be disposed at a variety of
preselected positions within system 10. For example, as indicated in the figures by capital
letters in the figures, as follows:

A. Internal to catheter lumen 14;
External to catheter lumen 14;
Internal to a dedicated cuff 30 (indicated in section, in phantom);
. External to cuff 18
Internal to inflation cuff 18;
Embedded within a small lumen, such as within 26, for example; and/or
. Embedded within cuff 18.
H. Embedded within the catheter wall (seen in Fig. 4 only).

Q™ EU QW

[00029] Similar pre-selected locations for the physiologic sensor can be utilized for the
embodiment shown in Fig. 2, wherein 100 designates a bowel management system of an
alternative embodiment, lacking an inflatable balloon-like cuff, but still including the new and
unusual feature of physiologic sensor(s) disposed at preselected locations to facilitate
accumulating of patient data. In this embodiment, system 100, like system 10, has a main

catheter, here indicated at 112 and defining a lumen 114, which is of a size large enough for



CA 02580572 2007-03-14
WO 2006/052627 PCT/US2005/039738

permitting drainage of the patient’s bowel contents. A patient proximal end 116 of catheter
112 bears an inflatable balloon118 into which a fluid can be introduced to expand 1t via a

lumen 120. As in the first embodiment, the sensors can be operable via a transmission wire
128, or they can be of a suitable wireless type which is known or which may be developed.

[00030] In use the new system can accommodate a temporary sensor / probe whose
placement is facilitated by the BMS catheter being in place. The probe can be a single use item
or multiple use item that feeds through one of the lumens in the catheter in order to gain access
to the monitoring site in close proximity to the internal tissue of the patient. Alternatively, the
sensor can be placed more centrally within the catheter (not shown) so as to be located in the
fecal flow from the patient. This position permits monitoring of the patient’s excrement of any
number of factors, such as pH level, chemical content, presence of particular pharmaceuticals,
etc.

[00031] Alternatively, a probe or sensor may be built into a structure, such as a balloon,
for example, that is built into the catheter. The probe can be periodically positioned for a
reading or sampling by activating the structure (e.g., inflating the balloon).

[00032] The use of the invention can combine the two functions of active bowel
management (fecal drainage, fecal containment, and irrigation and medication administration)
and physiologic monitoring. Further, use of the new system permits combination of the
functions of diagnostic and/or therapeutic administration and patient effluent monitoring.

[00033] In view of the foregoing, it will be seen that the several advantages of the
invention are achieved and attained.

[00034] The embodiments were chosen and described in order to best explain the
principles of the invention and its practical application to thereby enable others skilled in the art
to best utilize the invention in various embodiments and with various modifications as are
suited to the particular use contemplated.

[00035] As various modifications could be made in the constructions and methods herein
described and illustrated without departing from the scope of the invention, it is intended that
all matter contained in the foregoing description or shown in the accompanying drawings shall
be interpreted as illustrative rather than limiting. For example, other types of rectal catheters
can be conceived that will also be suitable for use with the proposed physiologic sensors. Thus,

the breadth and scope of the present invention should not be limited by any of the above-
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described exemplary embodiments, but should be defined only in accordance with the

following claims appended hereto and their equivalents.
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CLAIMS:

1. A bowel management system comprising:

a rectal catheter defining a catheter drain lumen, a portion of the rectal catheter
configured to be disposed in contact with a patient’s body internally thereof during use of
the system, wherein the rectal catheter comprises a main catheter with a patient proximal
end and a wall defining a major lumen, the patient proximal end being the portion
configured to be disposed within the patient’s bowel during use of the system and the
major lumen providing communication between the interior of the patient’s bowel and the
exterior of the patient’s body and having a size large enough for permitting drainage of the
patient’s bowel contents; and

at least one physiologic sensor to thereby determine a preselected physiologic
parameter of a patient having the rectal catheter inserted into the patient's bowel; and

a dedicated cuff at the patient proximal end of the main catheter, one of the at least
one physiologic sensors being disposed one of internally of the dedicated cuff, externally
of the dedicated cuff, or embedded within the material of which the dedicated cuff is

formed.

2. The bowel management system of claim 1, and further comprising a wire
connected to the at least one physiologic sensor and extending to outside of the patient's
body 1n normal use position, to thereby transmit physiologic information from the patient

to a caregiver.

3. The bowel management system of claim 1, wherein the at least one physiologic

Sensor 1s wireless.

4, The bowel management system of claim 1, wherein a second of the at least one
physiologic sensors is disposed on the wall of the main catheter, externally to the catheter

major lumen.

- 10 -
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5. The bowel management system of claim 1, wherein a second of the at least one
physiologic sensors is disposed internally on the wall of the main catheter, within the

major lumen.

6. The bowel management system of claim 1, wherein a second of the at least one

physiologic sensors is embedded within the catheter wall defining the major lumen.

7. The bowel management system of claim 1 and further comprising an inflatable
cuff mounted to the patient proximal end of the main catheter to thereby retain the system

within the patient's bowel when the inflatable cuff 1s inflated.

8. The bowel management system of claim 7, wherein a second of the at least one

physiologic sensors is disposed internally of the inflatable cuff.

0. The bowel management system of claim 7, wherein a second of the at least one

physiologic sensors 1s disposed externally of the inflatable cuff on an external surface

thereof.

10.  The bowel management system of claim 7, wherein a second of the at least one

physiologic sensors is embedded within material of which the inflatable cuff 1s formed.

11.  The bowel management system of claim 1 and further comprising at least one

small diameter tube connected to the main catheter and having a wall defining a minor

lumen.

12.  The bowel management system of claim 11, wherein a second of the at least one

physiologic sensors 1s disposed within the minor lumen.

13.  The bowel management system of claim 11, wherein the at least one small

diameter tube 1s connected inside the major lumen of the main catheter.

-11 -



CA 02580572 2012-01-18

14. The bowel management system of claim 11, wherein one of the at least one

physiologic sensors 1s embedded within the wall of a small diameter tube connected to the

main catheter.

15. The bowel management system of claim 1, and further comprising a retention
device mounted to the patient proximal end of the main catheter to thereby retain the

system within the patient's bowel for extended periods of time.

16.  The bowel management system of claim 15, wherein a second of the at least one
physiologic sensors 1s disposed internally on the wall of the main catheter, within the

lumen thereof.

17.  The bowel management system of claim 15, wherein a second of the at least one

physiologic sensors 1s disposed on the wall of the main catheter, externally to the main

catheter lumen.

18.  The bowel management system of claim 15, wherein a second of the at least one
physiologic sensors is disposed internally of the retention device, substantially adjacent to

the patient proximal end of the major lumen of the main catheter.

19.  The bowel management system of claim 15, wherein a second of the at least one

physiologic sensors is disposed externally of the retention device on an external surface

thereof.

20.  The bowel management system of claim 15, wherein a second ot the at least one

physiologic sensors is embedded within material of which the retention device 1s formed.

21. A bowel management system comprising:

a rectal catheter defining a catheter drain lumen insertable into a patient's bowel
having a patient proximal end and a wall defining a major lumen, the patient proximal end
being the portion configured to be disposed within the patient’s bowel during use of the

system and the major lumen providing communication between the interior of the patient’s

.12 -
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bowel and the exterior of the patient’s body and having a size large enough for permitting
drainage of the patient’s bowel contents; and

at least one physiologic sensor within a portion of the rectal catheter; and

a dedicated cuff at the patient proximal end of the main catheter, one of the at least
one physiologic sensors being disposed one of internally of the dedicated cuff, externally
of the dedicated cuff, or embedded within the material of which the dedicated cuft 1s

formed.

- 13 -
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