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(57) ABSTRACT 

Systems, devices and methods that can be used to obtain 
objective pressure measurements in a body cavity using one 
or more monitoring bladders mounted on a catheter. The 
monitoring bladders may be adapted to connect or be con 
nected to a system capable of providing objective pressure 
measurements indicative of the compressive forces acting on 
the one or more monitoring bladder in the body cavity. The 
body cavity may include, for example, the rectum, esophagus, 
stomach, intestine, colon, reproductive tract, urethra, orona 
sopharnygeal tract, etc. 
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SYSTEMS, DEVICES AND METHODS FOR 
ASSESSMENT OF BODY CAVITY 

PRESSURES 

0001 Systems, devices and methods for objective assess 
ment of body cavity pressures (such as, e.g., anorectal pres 
sures) are described herein. 
0002 Among body cavities, the anal canal is responsible 
for maintaining continence, i.e., preventing stool from leak 
ing under normal circumstances. The rectum is a reservoir 
that holds stool until defecation is convenient. The anal canal 
is Surrounded by Sphincters made of muscles that are respon 
sible for keeping the canal closed at rest. Normal defecation 
requires increased rectal pressures coordinated with anal 
relaxation. The Sphincters can also contract further to main 
tain continence when defecation is inconvenient. In some 
patients, however, anal pressures may be reduced due to dis 
ease, injury, etc. In other patients, anal pressures may be 
increased Such that they cause constipation. In addition, anal 
pressures normally decline with age and are lower in women 
than in men. 
0003. Anal pressures may be subjectively assessed by 
practitioners using a finger or digit inserted into the anal canal 
of the patient. The Subjective nature of such assessments may, 
however, lead to inconsistent diagnoses, particularly with 
less-experienced practitioners. 
0004 Systems for the objective measurement of anorectal 
pressures have been developed. Anal pressures are measured 
in Such systems using Solid-state or water-perfused sensors 
attached to a catheter inserted in the anal canal. The testing 
generally requires cumbersome equipment, is typically con 
ducted by trained technicians in specialized laboratories, and 
requires 30 to 45 minutes to complete and can be costly, e.g., 
S350 to S1000. Those factors effectively preclude the use of 
the tests in many settings. 

SUMMARY 

0005 Systems, devices and methods are described herein 
that can be used to obtain objective pressure measurements in 
a body cavity using one or more monitoring bladders 
mounted on a catheter. The monitoring bladders may prefer 
ably be adapted to connect or be connected to a system 
capable of providing objective pressure measurements 
indicative of the compressive forces acting on the one or more 
monitoring bladder in the body cavity. 
0006. In some embodiments, the pressure measuring 
device may include an optional distention device that can 
potentially hold the pressure measuring device in a stationary 
location within the body cavity. If used to measure rectal 
pressures, the distention device may be used to elicit the urge 
to defecate. 
0007. The body cavity pressure measurement systems 
described herein include, in some embodiments, a pressure 
measuring device that includes a catheter having a proximal 
end and a distal end; a distention device mounted on the 
catheter proximate the distal end of the catheter, wherein the 
distention device is expandable and collapsible between a 
collapsed configuration and a distended configuration; a 
monitoring bladder mounted on the catheter at a location 
proximal to the distention device, wherein the monitoring 
bladder is movable along the catheter between a first position 
proximate the distention device and a second position located 
proximal of the first position; and a monitoring lumen extend 
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ing proximally through at least a portion of the catheter from 
the monitoring bladder towards the proximal end of the cath 
eter, wherein the monitoring lumenis in fluid communication 
with an interior of the monitoring bladder such that a fluid 
pressure in the monitoring bladder is communicated through 
the monitoring lumen. The body cavity pressure measure 
ment systems also include a pressure monitoring apparatus 
operably connected to the monitoring bladder of the pressure 
measuring device through the monitoring lumen, wherein the 
pressure monitoring apparatus is configured to determine the 
fluid pressure in the monitoring bladder by measuring fluid 
pressure in the monitoring lumen at a proximal end of the 
monitoring lumen. 
0008. In some embodiments, the distention device is 
mounted at a fixed position on the catheter. 
0009. In some embodiments, the distention device, in the 
distended configuration, has a maximum transverse dimen 
sion that is larger than a maximum transverse dimension of 
the pressure measuring device in the length occupied by the 
monitoring bladder, wherein the maximum transverse dimen 
sions are measured transverse to the longitudinal axis. 
0010. In some embodiments, the distention device has an 
inflatable chamber that is inflated to expand the distention 
device to the distended configuration and wherein the inflat 
able chamber is deflated to collapse the distention device to 
the collapsed configuration. The distention device may also 
include a distention lumen extending proximally through at 
least a portion of the catheter from the distention device 
towards the proximal end of the catheter, wherein the disten 
tion lumen is in fluid communication with the inflatable 
chamber. 

0011. In some embodiments, the catheter includes a mov 
able sleeve positioned proximal of the distention device, 
wherein the monitoring bladder is mounted on the movable 
sleeve, and wherein the movable sleeve moves along the 
catheter when the monitoring bladder moves along the cath 
eter between the first position proximate the distention device 
and the second position located proximal of the first position 
of the catheter. 

0012. In some embodiments, the systems include an infla 
tion lumen extending proximally through at least a portion of 
the catheter from the monitoring bladder towards the proxi 
mal end of the catheter, wherein the inflation lumenis in fluid 
communication with the interior of the monitoring bladder 
fluid can be delivered to the monitoring bladder through the 
inflation lumen. In some embodiments, the inflation lumen 
and the monitoring lumen are different lumens. 
0013. In some embodiments, the monitoring lumen has a 
proximal end connected to the pressure monitoring apparatus 
through a detachable coupling. 
0014. In some embodiments, the pressure measuring 
device includes two or more monitoring bladders and two or 
more monitoring lumens; wherein each monitoring bladder 
of the two or more monitoring bladders is mounted on the 
catheter at a location proximal to the distention device, 
wherein each monitoring bladder is movable along the cath 
eter between a first position proximate the distention device 
and a second position located proximal of the first position; 
and wherein each monitoring lumen of the two or more moni 
toring lumens extends proximally through at least a portion of 
the catheter from the monitoring bladder towards the proxi 
mal end of the catheter, wherein each monitoring lumen is in 
fluid communication with an interior of one monitoring blad 
der such that a fluid pressure in the one monitoring bladder is 
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communicated through the monitoring lumen. In some 
embodiments, the two or more monitoring bladders are posi 
tioned about a periphery of the catheter at the same longitu 
dinal position, wherein each monitoring bladder occupies 
only a portion of the periphery of the catheter. 
0015. In some embodiments, the system further includes a 
medical electrode mounted on the catheter proximate the 
monitoring bladder; an electrical lead operably connected to 
the medical electrode and extending proximally through at 
least a portion of the catheter, and electrical monitoring appa 
ratus operably connected to the medical electrode through the 
electrical lead, wherein the electrical monitoring apparatus is 
configured to detect electrical activity in tissue contacting the 
medical lead. In some embodiments, the medical lead is 
attached to an expandable Support that is expandable and 
collapsible between a collapsed configuration and an 
expanded configuration, wherein the medical electrode is 
closer to the catheter when the expandable support is in the 
collapsed configuration than when the expandable Support is 
in the expanded configuration. In some embodiments, the 
expandable Support includes shape memory material, an 
expandable balloon, etc. 
0016. The body cavity pressure measuring devices 
described herein include, in Some embodiments, a catheter 
having a proximal end and a distal end; a distention device 
mounted on the catheter proximate the distal end of the cath 
eter, wherein the distention device is expandable and collaps 
ible between a collapsed configuration and a distended con 
figuration; a monitoring bladder mounted on the catheter at a 
location proximal to the distention device, wherein the moni 
toring bladder is movable along the catheter between a first 
position proximate the distention device and a second posi 
tion located proximal of the first position; and a monitoring 
lumen extending proximally through at least a portion of the 
catheter from the monitoring bladder towards the proximal 
end of the catheter, wherein the monitoring lumen is in fluid 
communication with an interior of the monitoring bladder 
Such that a fluid pressure in the monitoring bladder is com 
municated through the monitoring lumen. 
0017. In some embodiments of the body cavity pressure 
measuring devices described herein, the distention device is 
mounted at a fixed position on the catheter. 
0018. In some embodiments of the body cavity pressure 
measuring devices described herein, the distention device, in 
the distended configuration, has a maximum transverse 
dimension that is larger than a maximum transverse dimen 
sion of the pressure measuring device in the length occupied 
by the monitoring bladder, wherein the maximum transverse 
dimensions are measured transverse to the longitudinal axis. 
0019. In some embodiments of the body cavity pressure 
measuring devices described herein, the distention device has 
an inflatable chamber that is inflated to expand the distention 
device to the distended configuration and wherein the inflat 
able chamber is deflated to collapse the distention device to 
the collapsed configuration. In some embodiments, the 
device includes a distention lumen extending proximally 
through at least a portion of the catheter from the distention 
device towards the proximal end of the catheter, wherein the 
distention lumenis in fluid communication with the inflatable 
chamber. 
0020. In some embodiments of the body cavity pressure 
measuring devices described herein, the catheter includes a 
movable sleeve positioned proximal of the distention device, 
wherein the monitoring bladder is mounted on the movable 
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sleeve, and wherein the movable sleeve moves along the 
catheter when the monitoring bladder moves along the cath 
eter between the first position proximate the distention device 
and the second position located proximal of the first position 
of the catheter. 
0021. In some embodiments of the body cavity pressure 
measuring devices described herein, the device includes an 
inflation lumen extending proximally through at least a por 
tion of the catheter from the monitoring bladder towards the 
proximal end of the catheter, wherein the inflation lumen is in 
fluid communication with the interior of the monitoring blad 
der fluid can be delivered to the monitoring bladder through 
the inflation lumen. In some embodiments, the inflation 
lumen and the monitoring lumen are different lumens. 
0022. In some embodiments of the body cavity pressure 
measuring devices described herein, the monitoring lumen 
has a proximal end comprising a detachable coupling. 
0023. In some embodiments of the body cavity pressure 
measuring devices described herein, the device includes two 
or more monitoring bladders and two or more monitoring 
lumens; wherein each monitoring bladder of the two or more 
monitoring bladders is mounted on the catheter at a location 
proximal to the distention device, wherein each monitoring 
bladder is movable along the catheter between a first position 
proximate the distention device and a second position located 
proximal of the first position; and wherein each monitoring 
lumen of the two or more monitoring lumens extends proxi 
mally through at least a portion of the catheter from the 
monitoring bladder towards the proximal end of the catheter, 
wherein each monitoring lumen is in fluid communication 
with an interior of one monitoring bladder such that a fluid 
pressure in the one monitoring bladder is communicated 
through the monitoring lumen. In some embodiments, the 
two or more monitoring bladders are positioned about a 
periphery of the catheter at the same longitudinal position, 
wherein each monitoring bladder occupies only a portion of 
the periphery of the catheter. 
0024. In some embodiments of the body cavity pressure 
measuring devices described herein, the device includes a 
medical electrode mounted on the catheter proximate the 
monitoring bladder, and an electrical lead operably con 
nected to the medical electrode and extending proximally 
through at least a portion of the catheter. In some embodi 
ments, the medical lead is attached to an expandable Support 
that is expandable and collapsible between a collapsed con 
figuration and an expanded configuration, wherein the medi 
cal electrode is closer to the catheter when the expandable 
Support is in the collapsed configuration than when the 
expandable Support is in the expanded configuration. In some 
embodiments, the expandable Support includes shape 
memory material, an expandable balloon, etc. 
0025 Methods of monitoring internal body cavity pres 
Sures described herein include, in Some embodiments, using 
the body cavity pressure measuring devices and/or the pres 
Sure monitoring apparatus that are also described herein. The 
methods may, in Some embodiments, include locating a pres 
Sure measuring device described herein in a body cavity; 
expanding the distention device on the pressure measuring 
device; monitoring pressure exerted on the monitoring blad 
der by the body cavity; and moving the monitoring bladder 
relative to the distention device to monitor pressure exerted 
on the monitoring bladder at two or more locations relative to 
the body cavity while holding the distention device stationery 
relative to the body cavity. 
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0026. Some embodiments of the systems and devices 
described herein may potentially be used to facilitate pelvic 
floor retraining by biofeedback therapy. Biofeedback therapy 
is used to improve pelvic floor motion in patients with, among 
other conditions, defecatory disorders and fecal incontinence. 
The systems and devices described herein may, by virtue of 
their lower cost and simplicity, facilitate the application of 
manometry for providing pelvic floor retraining in locations 
outside of laboratories such as, e.g., clinics, long-term care 
facilities, operating rooms, homes, etc. 
0027. These and other features and advantages of the 
present invention may be described below in connection with 
one or more exemplary embodiments of the invention. 

BRIEF DESCRIPTIONS OF THE FIGURES 

0028 FIG. 1 is a view of one embodiment of pressure 
measuring device that may be used in the body cavity pressure 
measurement systems described herein. 
0029 FIG. 2 is a block diagram of one embodiment of a 
pressure monitoring apparatus that may be used in the body 
cavity pressure measurement systems described herein. 
0030 FIG.3 is a cross-sectional view of the pressure mea 
suring device of FIG. 1 taken along line 3-3 in FIG. 1. 
0031 FIG. 4A is a cross-sectional view of the pressure 
measuring device of FIG.1 taken along line 4A-4A in FIG.1. 
0032 FIG. 4B is a cross-sectional view of the pressure 
measuring device of FIG.1 taken along line 4B-4B in FIG.1. 
0033 FIG. 5 depicts use of one embodiment of a body 
cavity pressure measurement system as described herein. 
0034 FIG. 6 is a block diagram of one embodiment of a 
display providing pressure data to a user of the body cavity 
pressure measurement systems described herein. 
0035 FIG. 7 is a diagram of a pressure measurement 
device including electrodes and an electrical monitoring 
apparatus connected to the electrodes. 

DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

0036. In the following detailed description of some illus 
trative embodiments of the body cavity pressure measure 
ment systems described herein, reference is made to the 
accompanying figures of the drawing which form a part 
hereof, and in which are shown, by way of illustration, spe 
cific embodiments in which the body cavity pressure mea 
Surement systems described herein may be practiced. Ele 
ments from one embodiment may be used in combination 
with elements of the other embodiments, i.e., the number of 
potential embodiments using combinations of features set 
forth herein is not limited to the specific embodiments shown 
in the figures and/or described herein. Further, the embodi 
ments described herein may include elements that are not 
shown to Scale. 
0037. One illustrative embodiment of a pressure measure 
ment device according to the present invention is depicted in 
FIG. 1. The device 10 depicted in FIG. 1 is in the form of an 
elongated device designed for placement in an internal body 
cavity in which pressure measurements are to be taken. The 
device 10 may be placed in the body cavity through a natural 
orifice (e.g. anus, vagina, esophagus, etc.) or it may be placed 
through an access site created for the purpose of placing the 
device 10 (e.g., an incision, etc.). 
0038. For the purposes of simplicity, the elongated body 
portion 12 of the device 10 will be described as a catheter, 

Jul. 12, 2012 

although Such a description should not be used to limit device 
10 to anything other than an elongated body having a proxi 
mal end 14 and a distal end 16 defining a longitudinal axis 11 
that extends through the proximal end 14 and the distal end 
16. The device 10 is adapted for placement in an internal body 
cavity Such as the rectum, esophagus, stomach, intestine, 
colon, reproductive tract, urethra, oronasopharnygeal tract, 
etc. As a result, the device 10 may be provided in a variety of 
different sizes to accommodate a variety of different body 
cavity sizes and shapes. 
0039. Among the various components that may be 
included in the device 10 is a distention device 20. The dis 
tention device 20 may preferably be mounted on the catheter 
12 proximate the distal end 16 of the catheter 12. Although the 
distention device 20 is depicted as being located at the distal 
end 16, the distention device 20 may, in some embodiments 
be located at a position that is proximal of the most distal 
portion of the catheter 12. 
0040. The distention device 20 is preferably expandable 
and collapsible between a collapsed configuration and a dis 
tended configuration. As depicted in FIG. 1, the distention 
device 20 is in the distended configuration. When in the 
distended configuration, the distention device is larger than 
when the distention device 20 is in the collapsed configura 
tion. When in the collapsed configuration, the distention 
device has a smaller profile that is closer to the size of the 
catheter 12 on which the distention device 20 is located. The 
collapsed configuration of the distention device 20 may be 
useful to ease insertion and/or removal of the device 10 from 
a body cavity. 
0041. The distention device 20 may be mounted on the 
catheter 12 at a fixed position such that the distention device 
20 cannot move along the length of the catheter 12 (where the 
length of the catheter 12 is determined along a longitudinal 
axis extending through the proximal end 14 and distal end 16 
of the catheter). 
0042. The distention device 20 may be expandable 
through any suitable technique or combination of techniques. 
In some embodiments, the distention device 20 may be 
expanded into the distended configuration through inflation 
of an inflatable chamber located in the distention device20. In 
such an embodiment, the distention device 20 may be col 
lapsed by deflating the inflatable chamber. To facilitate the 
collapse and distention, the distention device 20 may prefer 
ably be constructed using flexible fluid impermeable materi 
als such as, e.g., polymer films, impermeable fabrics, etc. 
0043 Inflation of the inflatable chamber in the distention 
device 20 may be accomplished by delivering one or more 
fluids (e.g., liquids, gases, slurries, Suspensions, gels, etc.) to 
the inflatable chamber in the distention device 20. The fluids 
may be delivered to the inflatable chamber of the distention 
device 20 though a distention lumen 22 that extends proxi 
mally through at least a portion of the catheter 12 from the 
distention device 20 towards the proximal end 14 of the 
catheter 12. The distention lumen 22 is in fluid communica 
tion with the inflatable chamber of the distention device 20 
Such that fluids passing through the distention lumen 22 can 
enter the inflatable chamber of the distention device 20. The 
distention lumen 22 preferably includes a port 23 through 
which the fluids to be delivered to the inflatable chamber of 
the distention device are introduced. The fluids may be deliv 
ered to the port 23 using a syringe or any other acceptable 
fluid Supply device (e.g., pump, pressurized reservoir, etc.). 
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0044 Although the distention device 20 in the depicted 
embodiment uses an inflatable chamber to move between 
collapsed and distended configurations, in other embodi 
ments the distention device may move between the collapsed 
and distended configurations using other expandable struc 
tures. Potentially suitable examples of alternative collapsible/ 
expandable structures may include, e.g., structures con 
structed of shape memory materials, metals, polymers, 
miniature deformation engineerable structures, etc. 
0045. The embodiment of the pressure measurement 
device 10 depicted in FIG. 1 also includes one or more moni 
toring bladders 30 that, in the depicted embodiment, are 
located proximally from the distention device 20 such that the 
distention device 20 is located between the distal end 16 of the 
catheter 12 and the one or more monitoring bladders 30. The 
monitoring bladders 30 are also seen in the cross-sectional 
view of FIG. 3 (taken along line 3-3 in FIG. 1). 
0046. The monitoring bladders 30 are provided to detect 
compressive pressure exerted on the device 10 by the walls of 
the body cavity in contact with the monitoring bladders 30. 
The bladders 30 may preferably be constructed of flexible, 
fluid-impermeable materials such as, e.g., polymer films, fab 
rics, etc. In the depicted embodiment, the monitoring blad 
ders 30 may contain one or more fluids (e.g., liquids, gases, 
slurries, Suspensions, gels, etc.). The amount of fluid con 
tained in the monitoring bladders 30 may, in some embodi 
ments such as that depicted in FIG. 1 be adjustable. The 
embodiment of device 10 includes an inflation lumen 32 in 
fluid communication with the one or more monitoring blad 
ders 30 to adjust the amount of fluid contained in the bladders 
30. The inflation lumen 32 in the depicted embodiment 
includes an inflation port 33 proximate the proximal end 14 of 
the catheter 12. The inflation fluids may be delivered to the 
port 33 using a syringe or any other acceptable fluid Supply 
device (e.g., pump, pressurized reservoir, etc.). 
0047. In other embodiments, the amount of fluid con 
tained in the one or more monitoring bladders 30 may be 
fixed. In still other embodiments that include a plurality of 
bladders 30, the amount of fluid contained in one or more of 
the bladders 30 may be fixed and the amount of fluid con 
tained in one or more other bladders may be adjustable using, 
e.g., an inflation lumen 32. Reducing the amount of fluid in 
the monitoring bladders 30 may be used to reduce the profile 
or size of the device 10 to facilitate placement and/or removal 
of the device 10, while increasing the amount of fluid in the 
monitoring bladders 30 may facilitate measurement of body 
cavity pressures. 
0048. In some embodiments, the distention device 20 may 
be characterized as, having, in its distended configuration, a 
maximum transverse dimension that is larger than a maxi 
mum transverse dimension of the pressure measuring device 
in the length occupied by the monitoring bladder(s)30 (where 
the maximum transverse dimension is also measured trans 
verse to the longitudinal axis 11). As used herein, the “maxi 
mum transverse dimension' is the largest dimension of the 
component (e.g., distention device 20, etc.) as measured in a 
cross-sectional plane that is transverse to the longitudinal axis 
11. As an example, where the distention device 20 is in the 
form of a device having a circular cross-section in a plane that 
is transverse to the longitudinal axis 11, the maximum trans 
verse dimension is the diameter of that circular cross-section. 
The cross-sectional plane in which the maximum transverse 
dimension of the distention device 20 is determined may 
intersect the longitudinal axis 11 at any location along the 
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portion of the longitudinal axis that is occupied by the disten 
tion device 20. With respect to the maximum transverse 
dimension of the pressure measuring device in the length 
occupied by the monitoring bladder or bladders 30, the cross 
sectional plane in which the maximum transverse dimension 
is determined may intersect the longitudinal axis 11 at any 
location along the portion of the longitudinal axis that is 
occupied by the bladder or bladders 30 (although the maxi 
mum transverse dimension may often be found proximate the 
midpoint of the length of the bladder or bladders 30). 
0049. Where more than one monitoring bladder 30 is pro 
vided, the inflation lumen 32 may, in Some embodiments, 
inflate/deflate all of the monitoring bladders 30 equally while 
in other embodiments, the monitoring bladders 30 may poten 
tially selectively inflate/deflate selected monitoring bladders 
3O. 

0050. In the depicted embodiment, the device includes 
five monitoring bladders arranged about the periphery of the 
catheter 12 such that each of the bladders 30 can monitor 
pressure over an arcuate portion of the periphery of the cath 
eter 12. Other embodiments may include as few as one moni 
toring bladder or any other suitable number of bladders (e.g., 
two, three, four, six, etc.). It may be preferred that the bladders 
30 are positioned at the same location along the length of the 
catheter 12 (as seen in FIG. 1), although in other embodi 
ments monitoring bladders may be longitudinally displaced 
from each other along the length of the catheter 12. 
0051. The pressure measuring device 10 also includes one 
or more monitoring lumens 36 that extend proximally 
through at least a portion of the catheter 12 from the one or 
more monitoring bladders 30 towards the proximal end 14 of 
the catheter 12. Each of the one or more monitoring lumens 36 
are in fluid communication with an interior of one of the 
monitoring bladders 30 such that a fluid pressure in the moni 
toring bladder 30 is communicated back towards the proximal 
end of the device 10 through the monitoring lumen 36. 
0052. As seen in the combination of FIGS. 1, 4A and 4B 
with respect to the depicted embodiment, the monitoring 
lumens 36 terminate in a coupling 39 that is located at the end 
of a branch 38 that extends off of the catheter 12. The moni 
toring lumens 36 extend through the branch38 to the coupling 
39 where they can be connected to a pressure monitoring 
apparatus 50 (one embodiment of which is depicted in FIG. 
2). A cross-sectional view of the branch38 is depicted in FIG. 
4A to show the different monitoring lumens 36 extending 
therethrough. The cross-sectional view of the coupling 39 
depicted in FIG. 4B shows that the coupling 39 may include 
an alignment mechanism such as, e.g., a pin 37 Such that the 
monitoring lumens 36 in the coupling 39 can be selectively 
coupled to the pressure monitoring apparatus 50. 
0053. Yet another feature depicted in connection with the 
embodiment of FIGS. 1 and 3 is that the catheter 12 may 
include a movable sleeve 40 such that the distention device 20 
and the monitoring bladders 30 can be moved relative to each 
other. Movement of the sleeve 40 can be used to adjust the 
distanced (see, e.g., FIG. 1) between the distention device 20 
and the one or more monitoring bladders 30. 
0054. Such movement can be used to allow for adjustment 
of the position of the bladders 30 if the region of the body 
cavity from which pressure measurements are needed can 
vary. Movement of the sleeve 40 and attached monitoring 
bladders 30 can also be used to obtain measurements along a 
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length of the body cavity while the distention device 20 and 
the catheter 12 to which it is attached remain stationary within 
the body cavity. 
0055. The sleeve 40 may be continuous both along the 
catheter and around the catheter, although a myriad of alter 
nate constructions are possible so long as the monitoring 
bladders 30 and the distention device 20 can be moved lon 
gitudinally relative to each other. 
0056. In some embodiments, rotational position of the 
sleeve 40 relative to the catheter 12 and/or distention device 
20 may be fixed or adjustable. Adjustment of the sleeve 40 
and the bladders 30 may be accomplished by rotating the 
sleeve 40 about the catheter 12. 
0057 Although not depicted in FIG. 1, the distention 
device 20 may, in some embodiments, include or be operably 
connected to a pressure measurement device Such that the 
pressure exerted on the distention device 20 by the body 
cavity can be measured during use of the device 10. 
0058 Referring to FIG. 2, one embodiment of a pressure 
monitoring apparatus 50 that can be used in conjunction with 
the pressure measurement device 10 is depicted in block 
diagram format. The apparatus 50 as depicted in FIG. 2 
includes a housing 51 and a coupling 52 that is adapted to 
connect to the coupling 39 of the pressure measuring device 
10. Pressure sensors 56 are operatively connected to the cou 
pling 52 Such that the pressure within the monitoring lumens 
36 and, thus, the monitoring bladders 30 can be measured. 
Although the depicted embodiment includes a separate, dedi 
cated pressure sensor 56 corresponding to each of the moni 
toring bladders 30, in some embodiments more than one 
monitoring bladder 30 may be connected to the same pressure 
sensor through a Switching assembly so that the pressure 
within the different monitoring bladders 30 can be obtained 
by selectively connecting the pressure sensor to the different 
monitoring bladders. 
0059. The connections between the pressure sensors 56 in 
the pressure monitoring apparatus 50 and the monitoring 
bladders 30 on the pressure measuring device 10 may prefer 
ably be limited to fluid connections (e.g., a pneumatic con 
nection, etc.). The couplings 39 and 52, in such an embodi 
ment, preferably form fluid-tight connections between the 
monitoring lumens 36 and the coupling 52 on the apparatus 
50. A potential benefit of a pneumatic connection may be that 
the device 10 itself need not carry any electronic components, 
etc. 

0060. As discussed herein, in some embodiments, the 
pressure monitoring apparatus 50 may also be operably con 
nected to the distention device 20 to measure pressures on or 
in the distention device 20 in addition to the monitoring 
bladder(s) 30. As with bladders 30, the apparatus 50 may 
include a dedicated pressure sensor for the distention device 
20 or a pressure senor in the apparatus 50 may be selectively 
coupled to the distention device 20 to monitor pressure on or 
in the distention device 20. 
0061 Apparatus 50 also includes an optional power Sup 
ply 53, along with a controller 54 and memory/data transfer 
component 55. The power supply 53 may be self-contained 
on the apparatus 50 (e.g., a battery, fuel cell, capacitive power 
Supply, etc.) or power may be Supplied externally of the 
apparatus 50. The controller 54 may be embodied in any 
suitable combination of hardware and/or software that is 
capable of providing the functions described herein. The 
memory/data transfer component 55 may be provided in the 
form of on-board data storage medium and/or data transfer 
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equipment (e.g., cables, telemetry devices such as RF trans 
ceivers, Bluetooth, infrared communication equipment, etc.). 
0062 Memory associated with the apparatus 50 may be, 
e.g., any computer readable medium that stores processor 
executable software instructions that can be applied by the 
processor. By way of example, Suitable memory may be 
random access memory (RAM), read-only memory (ROM), 
non-volatile random access memory (NVRAM), electrically 
erasable programmable read-only memory (EEPROM), flash 
memory, etc. 
0063. The data collected using the pressure sensors 56 
may be stored on-board the apparatus 50 for processing by the 
controller 54, downloaded or transferred to other processing 
equipment (e.g., a personal computer, etc.), and/or transmit 
ted during acquisition to another processing device. Real 
time on-board data processing and/or data transfer to another 
data processing device (e.g., a personal computer, etc.) for 
real-time data processing may allow a practitioner to obtain 
additional data where the collected data is either flawed or 
indicative of the need for further data collection (e.g., indica 
tive of a condition that may require the collection of addi 
tional data for accurate assessment of the condition). 
0064. The pressure monitoring apparatus 50 may prefer 
ably be provided in a portable housing 51 that may, for 
example, be attached to the forearm or another location on the 
user. FIG. 5 depicts the pressure monitoring apparatus 50 
attached to the left forearm of a user, while the right hand of 
the user is used to manipulate the pressure monitoring device 
10 attached to the apparatus 50. By attaching the apparatus 50 
the user, flexibility of use and ease of use may potentially be 
enhanced. If, for example, the pressure monitoring apparatus 
is attached to the non-dominant forearm/wrist of a user, the 
user's dominant hand may be free to manipulate the pressure 
measurement device and/or operate other devices such as, for 
example, the pressure monitoring apparatus 50 itself, a com 
puter to which the collected data is transmitted from the 
apparatus 50, etc. The dominant hand may also be used to 
operate a syringe 18 attached to a port on the pressure mea 
surement device 10. 
0065. The data collected using the pressure monitoring 
apparatus 50 and an associated pressure measuring device 10 
may be output in any suitable format. One embodiment of a 
potentially useful format is depicted in FIG. 6 in which a 
display device (e.g., computer monitor, etc.) 60 includes pres 
sure outputs 62 (also denoted as outputs A, B. C. D. and E) 
arranged in the same spatial relationship about a central out 
put 63 (also denoted as output F) as the monitoring bladders 
30 used to obtain the data are arranged around the catheter 12. 
Such data outputs may be helpful to locate the portion of 
tissue in a body cavity that may be diseased or otherwise not 
functioning properly. 
0066. In some embodiments, the central output 63 may be 
sued to provide an average of all of the bladder-specific out 
puts 62 or other information (e.g., the distention device pres 
Sure, location along a reference axis, etc.). 
0067. Other outputs 64 may be provided to supply a user 
with information Such as pressure plots depicting pressure 
variations in the bladders overtime, pressure in the distention 
device, etc. 
0068. Still another optional feature of the body cavity 
pressure measurement systems described herein is depicted 
in FIG. 7. The view in FIG. 7 is of a portion of another 
embodiment of a pressure measurement device that includes 
a portion of a sleeve 140 in position over a catheter 112. 
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Monitoring bladders 130 are located on the sleeve 140 for 
monitoring pressure within a body cavity as described herein. 
In addition, the device depicted in FIG. 7 includes elec 
tromyography (EMG) electrodes 170 that can be used to 
assess muscle activity around a body cavity in addition to 
measuring pressure. The electrodes 170 may be located both 
proximally and distally of the array of monitoring bladders 
130 as in the depicted embodiment. Alternatively, EMG elec 
trodes may be provided on only the proximal side of the array 
of bladders 130 or only on the distal side of the array of 
bladders 130. 
0069. An electrical lead 174 is also depicted in FIG. 7 to 
connect the electrodes 170 to an electrical monitoring appa 
ratus 176 that is configured to detect electrical activity in 
tissue contacting the electrodes 170. In some embodiments, 
the electrical monitoring apparatus 176 may be incorporated 
into the same housing as the pressure monitoring apparatus 
and in other embodiments, the different apparatus may be 
provided in separate housings. 
0070. The electrodes 170 may optionally be attached to 
expandable supports 172 such that they can be forced out 
wardly from the sleeve 140/catheter 112 to enhance their 
contact with Surrounding tissue in a body cavity. The expand 
able Supports 172 may take any suitable form, e.g., expand 
able balloons, structures constructed with shape memory 
materials, etc. The expandable supports 172 may preferably 
be expandable and collapsible between a collapsed configu 
ration and an expanded configuration. In the collapsed con 
figuration, the electrodes 170 are closer to the sleeve 140/ 
catheter 112 and in the expanded configuration the electrodes 
are farther from the sleeve 140/catheter 112. 
0071. One embodiment of a method of using the body 
cavity pressure measurement systems described herein may 
include, for example, advancing the distal end of a pressure 
measurement device into and/or through a body cavity. 
Where rectal measurements are to be obtained, the device 
may be inserted in the rectum through the anus. The moni 
toring bladders and/or the distention device are preferably in 
their respective collapsed configurations to facilitate place 
ment of the device. 
0072. With the device in place (fluoroscopy, ultrasound, 
and other imaging/tracking systems ma be used to Verify 
proper placement), the distention device may preferably be 
distended to fix the location of the device and, in the case of a 
rectal application, elicit the urge to defecate. The pressures in 
the rectum are monitored/measured using the one or more 
monitoring bladders on the device. If the bladders are 
mounted on a movable sleeve, the monitoring bladders may 
be retracted proximally in a stepwise manner and pressures 
are measured at selected locations. The selected locations 
may be determined using, for example, markers placed on the 
catheter, etc. 
0073. As used herein and in the appended claims, the 
singular fauns “a,” “and” and “the include plural referents 
unless explicitly limited to the singular form or the context 
clearly dictates otherwise. 
0074 All references and publications cited herein are 
expressly incorporated herein by reference in their entirety 
into this disclosure. Illustrative embodiments of this inven 
tion are discussed and reference has been made to possible 
variations within the scope of this invention. These and other 
variations and modifications in the invention will be apparent 
to those skilled in the art without departing from the scope of 
the invention, and it should be understood that this invention 
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is not limited to the illustrative embodiments set forth herein. 
Accordingly, the invention is to be limited only by the claims 
provided below and equivalents thereof. 

1. A body cavity pressure measurement system compris 
ing: 

a pressure measuring device that comprises: 
a catheter comprising a proximal end and a distal end, 

wherein a longitudinal axis extends along the catheter 
through the proximal end and the distal end; 

a distention device mounted on the catheter proximate 
the distal end of the catheter, wherein the distention 
device is expandable and collapsible between a col 
lapsed configuration and a distended configuration; 

a monitoring bladder mounted on the catheter at a loca 
tion proximal to the distention device, wherein the 
monitoring bladder is movable along the catheter 
between a first position proximate the distention 
device and a second position located proximal of the 
first position; and 

a monitoring lumen extending proximally through at 
least a portion of the catheter from the monitoring 
bladder towards the proximal end of the catheter, 
wherein the monitoring lumen is in fluid communica 
tion with an interior of the monitoring bladder such 
that a fluid pressure in the monitoring bladder is com 
municated through the monitoring lumen; and 

pressure monitoring apparatus operably connected to the 
monitoring bladder of the pressure measuring device 
through the monitoring lumen, wherein the pressure 
monitoring apparatus is configured to determine the 
fluid pressure in the monitoring bladder by measuring 
fluid pressure in the monitoring lumen at a proximal end 
of the monitoring lumen. 

2. A system according to claim 1, wherein the distention 
device is mounted at a fixed position on the catheter. 

3. A system according to claim 1, wherein, in the distended 
configuration, the distention device comprises a maximum 
transverse dimension that is larger than a maximum trans 
verse dimension of the pressure measuring device in the 
length occupied by the monitoring bladder, wherein the maxi 
mum transverse dimensions are measured transverse to the 
longitudinal axis. 

4. A system according to claim 1, wherein the distention 
device comprises an inflatable chamber that is inflated to 
expand the distention device to the distended configuration 
and wherein the inflatable chamber is deflated to collapse the 
distention device to the collapsed configuration. 

5. A system according to claim 4, further comprising a 
distention lumen extending proximally through at least a 
portion of the catheter from the distention device towards the 
proximal end of the catheter, wherein the distention lumen is 
in fluid communication with the inflatable chamber. 

6. A system according to claim 1, wherein the catheter 
comprises a movable sleeve positioned proximal of the dis 
tention device, wherein the monitoring bladder is mounted on 
the movable sleeve, and wherein the movable sleeve moves 
along the catheter when the monitoring bladder moves along 
the catheter between the first position proximate the disten 
tion device and the second position located proximal of the 
first position of the catheter. 

7. A system according to claim 1, further comprising an 
inflation lumen extending proximally through at least a por 
tion of the catheter from the monitoring bladder towards the 
proximal end of the catheter, wherein the inflation lumen is in 



US 2012/0179063 A1 

fluid communication with the interior of the monitoring blad 
der fluid can be delivered to the monitoring bladder through 
the inflation lumen. 

8. A system according to claim 7, wherein the inflation 
lumen and the monitoring lumen are different lumens. 

9. (canceled) 
10. A system according to claim 1, wherein the pressure 

measuring device comprises two or more monitoring blad 
ders and two or more monitoring lumens; 

wherein each monitoring bladder of the two or more moni 
toring bladders is mounted on the catheter at a location 
proximal to the distention device, wherein each moni 
toring bladder is movable along the catheter between a 
first position proximate the distention device and a sec 
ond position located proximal of the first position; and 

wherein each monitoring lumen of the two or more moni 
toring lumens extends proximally through at least a por 
tion of the catheter from the monitoring bladder towards 
the proximal end of the catheter, wherein each monitor 
ing lumen is in fluid communication with an interior of 
one monitoring bladder Such that a fluid pressure in the 
one monitoring bladder is communicated through the 
monitoring lumen. 

11. A system according to claim 10, wherein the two or 
more monitoring bladders are positioned about a periphery of 
the catheter at the same longitudinal position, wherein each 
monitoring bladder occupies only a portion of the periphery 
of the catheter. 

12. A system according to claim 1, wherein the system 
further comprises: 

a medical electrode mounted on the catheter proximate the 
monitoring bladder; 

an electrical lead operably connected to the medical elec 
trode and extending proximally through at least a por 
tion of the catheter; and 

electrical monitoring apparatus operably connected to the 
medical electrode through the electrical lead, wherein 
the electrical monitoring apparatus is configured to 
detect electrical activity in tissue contacting the medical 
lead. 

13. A system according to claim 12, wherein the medical 
electrode is attached to an expandable Support that is expand 
able and collapsible between a collapsed configuration and an 
expanded configuration, wherein the medical electrode is 
closer to the catheter when the expandable support is in the 
collapsed configuration than when the expandable Support is 
in the expanded configuration. 

14-15. (canceled) 
16. A body cavity pressure measuring device that com 

prises: 
a catheter comprising a proximal end and a distal end; 
a distention device mounted on the catheter proximate the 

distal end of the catheter, wherein the distention device 
is expandable and collapsible between a collapsed con 
figuration and a distended configuration; 

a monitoring bladder mounted on the catheter at a location 
proximal to the distention device, wherein the monitor 
ing bladder is movable along the catheter between a first 
position proximate the distention device and a second 
position located proximal of the first position; and 

a monitoring lumen extending proximally through at least 
a portion of the catheter from the monitoring bladder 
towards the proximal end of the catheter, wherein the 
monitoring lumen is in fluid communication with an 
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interior of the monitoring bladder such that a fluid pres 
Sure in the monitoring bladder is communicated through 
the monitoring lumen. 

17. A device according to claim 16, wherein the distention 
device is mounted at a fixed position on the catheter. 

18. A device according to according to claim 16, wherein, 
in the distended configuration, the distention device com 
prises a maximum transverse dimension that is larger than a 
maximum transverse dimension of the pressure measuring 
device in the length occupied by the monitoring bladder, 
wherein the maximum transverse dimensions are measured 
transverse to the longitudinal axis. 

19. A device according to according to claim 16, wherein 
the distention device comprises an inflatable chamber that is 
inflated to expand the distention device to the distended con 
figuration and wherein the inflatable chamber is deflated to 
collapse the distention device to the collapsed configuration. 

20. A device according to claim 19, further comprising a 
distention lumen extending proximally through at least a 
portion of the catheter from the distention device towards the 
proximal end of the catheter, wherein the distention lumen is 
in fluid communication with the inflatable chamber. 

21. A device according to according to claim 16, wherein 
the catheter comprises a movable sleeve positioned proximal 
of the distention device, wherein the monitoring bladder is 
mounted on the movable sleeve, and wherein the movable 
sleeve moves along the catheter when the monitoring bladder 
moves along the catheter between the first position proximate 
the distention device and the second position located proxi 
mal of the first position of the catheter. 

22. A device according to claim 16, further comprising an 
inflation lumen extending proximally through at least a por 
tion of the catheter from the monitoring bladder towards the 
proximal end of the catheter, wherein the inflation lumen is in 
fluid communication with the interior of the monitoring blad 
der fluid can be delivered to the monitoring bladder through 
the inflation lumen. 

23. A device according to claim 22, wherein the inflation 
lumen and the monitoring lumen are different lumens. 

24. (canceled) 
25. A device according to according to claim 16, wherein 

the device comprises two or more monitoring bladders and 
two or more monitoring lumens; 

wherein each monitoring bladder of the two or more moni 
toring bladders is mounted on the catheter at a location 
proximal to the distention device, wherein each moni 
toring bladder is movable along the catheter between a 
first position proximate the distention device and a sec 
ond position located proximal of the first position; and 

wherein each monitoring lumen of the two or more moni 
toring lumens extends proximally through at least a por 
tion of the catheter from the monitoring bladder towards 
the proximal end of the catheter, wherein each monitor 
ing lumen is in fluid communication with an interior of 
one monitoring bladder Such that a fluid pressure in the 
one monitoring bladder is communicated through the 
monitoring lumen. 

26. A device according to claim 25, wherein the two or 
more monitoring bladders are positioned about a periphery of 
the catheter at the same longitudinal position, wherein each 
monitoring bladder occupies only a portion of the periphery 
of the catheter. 

27. A device according to according to claim 16, wherein 
the device further comprises: 
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a medical electrode mounted on the catheter proximate the 
monitoring bladder; and 

an electrical lead operably connected to the medical elec 
trode and extending proximally through at least a por 
tion of the catheter. 

28. A device according to claim 27, wherein the medical 
electrode is attached to an expandable Support that is expand 
able and collapsible between a collapsed configuration and an 
expanded configuration, wherein the medical electrode is 
closer to the catheter when the expandable support is in the 
collapsed configuration than when the expandable Support is 
in the expanded configuration. 

29-30. (canceled) 
31. A method of monitoring internal body cavity pressures 

comprising: 
locating a device in a body cavity, wherein the device 

comprises: 
a catheter comprising a proximal end and a distal end; 
a distention device mounted on the catheter proximate 

the distal end of the catheter, wherein the distention 
device is expandable and collapsible between a col 
lapsed configuration and a distended configuration; 
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a monitoring bladder mounted on the catheter at a loca 
tion proximal to the distention device, wherein the 
monitoring bladder is movable along the catheter 
between a first position proximate the distention 
device and a second position located proximal of the 
first position; and 

a monitoring lumen extending proximally through at 
least a portion of the catheter from the monitoring 
bladder towards the proximal end of the catheter, 
wherein the monitoring lumen is in fluid communica 
tion with an interior of the monitoring bladder such 
that a fluid pressure in the monitoring bladder is com 
municated through the monitoring lumen; 

expanding the distention device; 
monitoring pressure exerted on the monitoring bladder by 

the body cavity; and 
moving the monitoring bladder relative to the distention 

device to monitor pressure exerted on the monitoring 
bladder at two or more locations relative to the body 
cavity while holding the distention device stationary 
relative to the body cavity. 

c c c c c 


