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( 57 ) ABSTRACT 

A system includes a catheter and a pressure management 
device . The catheter includes a cuff , a resilient device , an 
evacuation passage , and a first fitting . The cuff defines a 
chamber , and has a deflated state and an inflated state . The 
resilient device is positioned in the chamber , and has a 
compressed state and an expanded state . The resilient device 
is configured to expand from the compressed state to the 
expanded state to thereby cause the cuff to move from the 
deflated state to the inflated state . The evacuation passage 
extends from the cuff to an evacuation port . The first fitting 
is in fluid communication with the chamber . The pressure 
management device includes a second fitting engaged with 
the first fitting , and at least one check valve in fluid com 
munication with the second fitting . In certain embodiments , 
the at least one check valve includes an inlet check valve in 
fluid communication with the second fitting , and an outlet 
check valve in fluid communication with the second fitting . 
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CATHETER SYSTEM WITH PRESSURE 
MANAGEMENT DEVICE 

CROSS - REFERENCE TO RELATED 
DISCLOSURES 

a 

a 

[ 0001 ] The present disclosure is a continuation of inter 
national application number PCT / US22 / 24228 filed on Apr. 
11 , 2022 and claims the benefit of U.S. Application No. 
63 / 173,814 filed on Apr. 12 , 2021 and U.S. Application No. 
63 / 186,528 filed on May 10 , 2021 , the disclosures of which 
are hereby incorporated herein in entirety . 

TECHNICAL FIELD 

[ 0002 ] The present disclosure generally relates to cath 
eters and associated systems , and more particularly but not 
exclusively relates to fecal catheters and associated systems . 

BACKGROUND 

[ 0003 ] Indwelling fecal management catheters are often 
utilized to manage the liquid or semi - liquid fecal matter of 
non - ambulatory hospital patients . While indwelling fecal 
catheters are considered a standard in most intensive care 
units ( ICUS ) in managing non - ambulatory hospital patients 
who are fecal incontinent due to liquid or semi - liquid fecal 
matter , one patient risk in the use of an intrusive device , such 
as an indwelling fecal management catheter , is the increased 
rectal pressure exerted by the retention balloon . In order to 
anchor the retention balloon effectively , sufficient balloon 
inflation is necessary , giving rise to the increased level of 
balloon pressure , and thus rectal pressure . Such a high rectal 
pressure over an extended period of time during use of the 
device can lead to various adverse events , such as pressure 
ulcers and / or rectal bleeding . Therefore , these two factors 
are conflicting needs for the design of a retention balloon for 
essentially all indwelling catheters , including fecal , urinary , 
airway , and others . 
[ 0004 ] Various designs have been developed to address 
this unmet patient need . For example , European Patent No. 
2,278,945 discloses the use of a fill indicator . More particu 
larly , the ' 945 Patent discloses a rectal drainage appliance 
that includes a tubular element having an inflatable balloon 
at a distal end for anchoring the appliance in the rectum . The 
appliance can include first and second auxiliary lumens 
communicating with the inflatable balloon to provide inde 
pendent inflation and pressure monitoring paths coupled to 
the balloon . The appliance can include a pressure state 
indicator defined by a mechanical element configured to flip 
between first and second states or shapes responsive to 
sensed pressure . The pressure state indicator may also be 
used in intestinal drains . 
[ 0005 ] Another prior approach is disclosed in U.S. Pat . 
No. 8,939,952 , which involves the use of double balloons 
including an air pocket . More particularly , the ' 952 Patent 
discloses a rectal appliance with a tubular member defining 
a communication passage for body waste , and first and 
second inflatable chamber portions carried on the tubular 
member for forming internal and external seals with respect 
to the anus . One or both of the inflatable chamber portions 
have a partly flared shape . The second inflatable chamber 
portion has a low external profile , and a concave sealing 
surface . The inflatable chamber portions are defined at least 
partly by a common flexible membrane that is constrained 

near a middle region to define a narrow waist between the 
two inflatable chamber portions . 
[ 0006 ] Another prior approach involving the use of double 
balloons including an air pocket is disclosed in PCT Publi 
cation No. WO 2007/118621 A1 . The ' 621 Publication 
discloses an occlusion system for management of rectal or 
anal incontinence , comprising a shaft element with a distal 
end and a proximal end and with a lumen extending all the 
way from the distal end to the proximal end of the shaft 
element , and a balloon which is mounted adhesively and 
sealingly on the shaft element and can be filled with a filling 
medium via a filling line . The balloon is formed from a tube 
section and is shaped in such a way that , when filled with the 
filling medium , it forms a first balloon configuration as 
intrarectal balloon and a second balloon configuration as 
abutment balloon , which are delimited from each other by a 
constriction . The distal end of the shaft element is designed 
with an end cap with a tip and , at a distance from the tip , at 
least one gas inlet opening is provided communicating with 
the lumen of the shaft element . The proximal end of the shaft 
element is connected to an outlet tube , which extends 
transverse to the longitudinal axis of the shaft element , has 
outlet openings at its ends , and communicates with the 
lumen . 
[ 0007 ] Another prior approach is disclosed in European 
Patent No. 2,575,703 , which generally discloses a catheter 
including a compressible foam . More particularly , the ' 703 
Patent discloses a drainage appliance including a distal 
portion with a distensible retention cuff for retaining the 
distal portion in the rectum , intestinal or urinary tract . Cuff 
distension is controlled by a combination of : ( a ) a resiliently 
deformable device for urging distension of the cuff ; ( b ) a 
fluid - containing chamber of variable size ; and ( c ) a fluid 
transfer damper for restricting fluid flow with respect to the 
chamber when the chamber changes size . 
[ 0008 ] Many existing approaches , including those set 
forth in the above - referenced documents , may suffer from 
one or more drawbacks or limitations . For example , certain 
existing approaches can only reduce the risk of balloon 
over - inflation instead of the pressure that is present in 
standard use . Certain existing approaches fail to reduce the 
still - high balloon pressure , especially during bowel move 
ment or patient movement when the retention balloon is 
compressed by the rectal wall . Certain existing approaches 
require the use of a fluid - transfer damper for restricting fluid 
flow into or out of the retention balloon , and the slow 
response of the fluid - transfer damper may not necessarily 
subside the relatively high balloon pressure quickly . For 
these reasons among others , there remains a need for further 
improvements in this technological field . 

SUMMARY 

a a 

[ 0009 ] An example system includes a catheter and a 
pressure management device . The catheter includes a cuff , a 
resilient device , an evacuation passage , and a first fitting . 
The cuff defines a chamber , and has a deflated state and an 
inflated state . The resilient device is positioned in the 
chamber , and has a compressed state and an expanded state . 
The resilient device is configured to expand from the com 
pressed state to the expanded state to thereby cause the cuff 
to move from the deflated state to the inflated state . The 
evacuation passage extends from the cuff to an evacuation 
port . The first fitting is in fluid communication with the 
chamber . The pressure management device includes a sec 
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ond fitting engaged with the first fitting , and at least one 
check valve in fluid communication with the second fitting . 
In certain embodiments , the at least one check valve com 
prises an inlet check valve in fluid communication with the 
second fitting , and an outlet check valve in fluid communi 
cation with the second fitting . Further embodiments , forms , 
features , and aspects of the present application shall become 
apparent from the description and figures provided herewith . 

BRIEF DESCRIPTION OF THE FIGURES 

[ 0010 ] FIG . 1 is a cross - sectional illustration of a catheter 
according to certain embodiments . 
[ 0011 ] FIG . 2 is a schematic illustration of a system 
according to certain embodiments , the system including the 
catheter illustrated in FIG . 1 and a pressure management 
device . 
[ 0012 ] FIG . 3 is a cross - sectional illustration of the pres 
sure management device illustrated in FIG . 2 . 
[ 0013 ] FIG . 4 is a schematic flow diagram of a process 
according to certain embodiments . 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

a 

[ 0014 ] Although the concepts of the present disclosure are 
susceptible to various modifications and alternative forms , 
specific embodiments have been shown by way of example 
in the drawings and will be described herein in detail . It 
should be understood , however , that there is no intent to 
limit the concepts of the present disclosure to the particular 
forms disclosed , but on the contrary , the intention is to cover 
all modifications , equivalents , and alternatives consistent 
with the present disclosure and the appended claims . 
[ 0015 ] References in the specification to “ one embodi 
ment , ” “ an embodiment , ” “ an illustrative embodiment , ” etc. , 
indicate that the embodiment described may include a 
particular feature , structure , or characteristic , but every 
embodiment may or may not necessarily include that par 
ticular feature , structure , or characteristic . Moreover , such 
phrases are not necessarily referring to the same embodi 
ment . It should further be appreciated that although refer 
ence to a “ preferred ” component or feature may indicate the 
desirability of a particular component or feature with respect 
to an embodiment , the disclosure is not so limiting with 
respect to other embodiments , which may omit such a 
component or feature . Further , when a particular feature , 
structure , or characteristic is described in connection with an 
embodiment , it is submitted that it is within the knowledge 
of one skilled in the art to implement such feature , structure , 
or characteristic in connection with other embodiments 
whether or not explicitly described . 
[ 0016 ] Additionally , it should be appreciated that items 
included in a list in the form of “ at least one of A , B , and C ” 
can mean ( A ) ; ( B ) ; ( C ) ; ( A and B ) ; ( B and C ) ; ( A and C ) ; or 
( A , B , and C ) . Similarly , items listed in the form of “ at least 
one of A , B , or C ” can mean ( A ) ; ( B ) ; ( C ) ; ( A and B ) ; ( B and 
C ) ; ( A and C ) ; or ( A , B , and C ) . Items listed in the form of 
“ A , B , and / or C ” can also mean ( A ) ; ( B ) ; ( C ) ; ( A and B ) ; ( B 
and C ) ; ( A and C ) ; or ( A , B , and C ) . Further , with respect to 
the claims , the use of words and phrases such as “ a , " " an , ” 
" at least one , ” and / or " at least one portion ” should not be 
interpreted so as to be limiting to only one such element 
unless specifically stated to the contrary , and the use of 
phrases such as “ at least a portion ” and / or “ a portion ” should 

be interpreted as encompassing both embodiments including 
only a portion of such element and embodiments including 
the entirety of such element unless specifically stated to the 
contrary . 
[ 0017 ] In the drawings , some structural or method features 
may be shown in certain specific arrangements and / or order 
ings . However , it should be appreciated that such specific 
arrangements and / or orderings may not necessarily be 
required . Rather , in some embodiments , such features may 
be arranged in a different manner and / or order than shown 
in the illustrative figures unless indicated to the contrary . 
Additionally , the inclusion of a structural or method feature 
in a particular figure is not meant to imply that such feature 
is required in all embodiments and , in some embodiments , 
may be omitted or may be combined with other features . 
[ 0018 ] As used herein , the term “ about ” may be utilized to 
modify a quantitative representation that may permissibly 
vary from the stated value . In certain embodiments , the term 
“ about ” may signify a permissible variance of 10 % . For 
example , a pressure described as “ about 10 mmHg above 
atmospheric pressure ” may be in a range of 9-11 millimeters 
of mercury ( mmHg ) above atmospheric pressure . Moreover , 
the term “ atmospheric pressure ” refers to standard atmo 
spheric pressure ( i.e. , roughly 760 mmHg ) . 
[ 0019 ] With reference to FIG . 1 , illustrated therein is an 
indwelling catheter 100 according to certain embodiments . 
The catheter 100 generally includes a tubular body portion 
110 having a proximal end portion 112 and an opposite distal 
end portion 114 , a cuff 120 positioned at the distal end 
portion 114 of the body portion 110 , a resilient device 130 
positioned within a chamber 122 of the cuff 120 , an infla 
tion / deflation lumen 140 extending from the cuff 120 to an 
inflation / deflation port 102 , and a first fitting 104 mounted to 
the inflation / deflation port 102. In the illustrated form , the 
indwelling catheter 100 is provided in the form of a fecal 
catheter , and the distal end portion 114 is configured for 
insertion into a patient's rectum . It is also contemplated that 
the catheter 100 may be provided in another form , such as 
that of a urinary catheter or an airway catheter . 
[ 0020 ] The catheter body portion 110 extends from the 
proximal end portion 112 to the distal end portion 114 , and 
defines an evacuation passage 116 having an inlet 115 
formed in the distal end portion 114 and an evacuation port 
or outlet 113 formed in the proximal end portion 112. The 
passage 116 is configured to permit fluid ( e.g. , air , liquid , or 
semi - liquid ) to flow from the inlet 115 to the outlet 113. For 
example , in the illustrated form , effluent will flow from the 
inlet 115 to the outlet 113 for discharge from the outlet 113 . 
In certain embodiments , such as those in which the catheter 
100 is utilized as an airway catheter , the passage 116 may 
further facilitate the flow of fluid ( e.g. , air ) from the outlet 
113 to the inlet 115 , for example during inhalation by the 
patient . 
[ 0021 ] The cuff 120 is positioned at the distal end portion 
114 of the body portion 110 , and defines a chamber 122 in 
which the resilient device 130 is housed . While other forms 
are contemplated , the illustrated cuff 120 is provided in the 
form of a substantially toroidal balloon that surrounds the 
inlet 115 of the evacuation passage 116. As described herein , 
the cuff 120 has a deflated state corresponding to a collapsed 
state of the resilient device 130 and an inflated state corre 
sponding to an expanded state of the resilient device 130 . 
During deflation of the cuff 120 , the cuff 120 will compress 

a 
7 



US 2022/0323730 A1 Oct. 13 , 2022 
3 

a 

2 

or collapse the resilient device such that the resilient device 
stores mechanical energy that can subsequently be released 
to inflate the cuff 120 . 
[ 0022 ] The resilient device 130 is positioned in the cham 
ber 122 , and has a collapsed state and an expanded state . In 
the illustrated form , the resilient device 130 is provided in 
the form of an open - cell foam 132 , such as an open - cell 
polyurethane foam . It is also contemplated that the resilient 
device 130 may be provided in another form , such as a form 
including one or more springs . As described herein , the 
resilient device 130 is configured to collapse during defla 
tion of the cuff 120 for insertion of the cuff 120 into a cavity 
of the patient ( e.g. , the rectal cavity ) , and to thereafter 
expand to cause inflation of the cuff 120 for anchoring of the 
cuff 120 within the cavity . 
[ 0023 ] The inflation / deflation lumen 140 has a distal end 
142 that is open to the chamber 122 , a proximal end 144 
connected with the inflation / deflation port 102 , and option 
ally an elongated portion 146 extending between and con 
necting the distal end 142 and the proximal end 144 such 
that the chamber 122 is in fluid communication with the 
inflation / deflation port 102. As a result , the cuff 120 is 
operable to be inflated and deflated via the first fitting 104 as 
described herein . The first fitting 104 may , for example , be 
provided in the form of a normally - closed check valve 
configured to transition to an open state when engaged with 
a mating syringe 220 or a pressure management device 210 
as described herein . 
[ 0024 ] With additional reference to FIG . 2 , illustrated 
therein is a system 200 according to certain embodiments . 
The system 200 includes the catheter 100 and a pressure 
management device 210 according to certain embodiments , 
and may further include a negative pressure generator such 
as a syringe 220. In certain embodiments , the pressure 
management device 210 may be tethered to the proximal end 
portion of the catheter 100 to discourage loss of the pressure 
management device 210. For example , the pressure man 
agement device 210 may include a strap by which the 
pressure management device 210 is tethered to a portion of 
the catheter 100 in the vicinity of the fitting 104 of the 
inflation / deflation port 102 . 
[ 0025 ] With additional reference to FIG . 3 , the pressure 
management device 210 generally includes a body 212 
defining a fluid passage 213 , a second fitting 214 connected 
to a first branch 215 of the fluid passage 213 , an inlet check 
valve 216 connected with a second branch 217 of the fluid 
passage 213 , and an outlet check valve 218 connected with 
a third branch 219 of the fluid passage 213. In the illustrated 
form , the fluid passage 213 is provided in a generally 
T - shaped configuration , in which the third branch 219 is 
substantially perpendicular to the first branch 215 and the 
second branch 217. It is also contemplated that the fluid 
passage 213 may take another form . For example , the fluid 
passage 213 may be provided in a generally Y - shaped 
configuration in which the branches 215 , 217 , 219 extend at 
oblique angles relative to one another , or a V - shaped con 
figuration in which the first branch 215 is omitted . The 
second fitting 214 is configured to mate with the first fitting 
104 such that the fluid passage 213 is in communication with 
the inflation / deflation lumen 140 when the fittings 104 , 214 
are engaged with one another . 
[ 0026 ] The inlet check valve 216 is normally closed , has 
a first cracking pressure , and is configured to permit fluid 
flow from a first pressure source to the fluid passage 213 

when the pressure of the first pressure source exceeds the 
pressure within the fluid passage 213 by at least the first 
cracking pressure . When the pressure management device 
fitting 214 is secured to the catheter fitting 104 , the pressure 
within the fluid passage 213 corresponds to the pressure 
within the cuff chamber 122. While other pressure sources 
are contemplated , in the illustrated embodiment , the first 
pressure source is ambient air . While the illustrated inlet 
check valve 216 is provided in the form of a duckbill valve , 
it is also contemplated that the inlet check valve 216 may be 
provided in another form , such as that of an umbrella valve , 
a disc valve , a diaphragm valve , or an open vent . 
[ 0027 ] The outlet check valve 218 is normally closed , has 
a second cracking pressure , and is configured to permit fluid 
flow from the fluid passage 213 to a second pressure source 
when the pressure within the fluid passage 213 exceeds a 
pressure of the second pressure source by at least the second 
cracking pressure . As noted above , when the pressure man 
agement device fitting 214 is secured to the catheter fitting 
104 , the pressure within the fluid passage 213 corresponds 
to the pressure within the cuff chamber 122. While other 
pressure sources are contemplated , in the illustrated embodi 
ment , the second pressure source is ambient air . While the 
illustrated outlet check valve 218 is provided in the form of 
a duckbill valve , it is also contemplated that the outlet check 
valve 218 may be provided in another form , such as that of 
an umbrella valve , a disc valve , or a diaphragm valve . 
[ 0028 ] In certain embodiments , the inlet check valve 216 
and the outlet check valve 218 may be selected with as the 
same type of check valve ( e.g. , one of a duckbill valve , an 
umbrella valve , a disc valve , a diaphragm valve , or an open 
vent ) . In certain embodiments , the inlet check valve 216 and 
the outlet check valve 218 may be selected as different types 
of check valves . 
[ 0029 ] As described herein , the pressure management 
device 210 is configured to maintain pressure within the cuff 
chamber 122 within a predetermined pressure range having 
a minimum pressure corresponding to the cracking pressure 
of the inlet check valve 216 and a maximum pressure 
corresponding to the cracking pressure of the outlet check 
valve 218. In certain embodiments , the cracking pressure of 
the inlet check valve 216 may be between 5 mmHg and 15 
mmHg . In certain embodiments , the cracking pressure of the 
inlet check valve 216 may be about 10 mmHg ( e.g. , 9 mmHg 
to 11 mmHg ) . In certain embodiments , the cracking pressure 
of the outlet check valve 218 may be about 30 mmHg ( e.g. , 
27 mmHg to 33 mmHg ) . In certain embodiments , the 
cracking pressure of the outlet check valve 218 may be about 
20 mmHg ( e.g. , 18 mmHg to 22 mmHg ) . In certain embodi 
ments , the cracking pressure of the outlet check valve 218 
may be about 10 mmHg ( e.g. , 9 mmHg to 11 mmHg ) . In 
certain embodiments , the cracking pressure of the outlet 
check valve 218 may be 4-6 mmHg or about 5 mmHg ( e.g. , 
4.5 mmHg to 5.5 mmHg ) . 
[ 0030 ] The syringe 220 generally includes a body portion 
212 that partially defines a fluid chamber 223 , a third fitting 
224 , and a plunger 226 slidably mounted in the body portion 
222. The third fitting 224 is configured to mate with the first 
fitting 104 such that the fluid chamber 223 is in communi 
cation with the inflation / deflation lumen 140 when the 
fittings 104 , 224 are engaged with one another . When so 
engaged , retraction of the plunger 226 expands the fluid 
chamber 223 , thereby creating a negative pressure in the cuff 
chamber 122. It is also contemplated that the negative 
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pressure in the cuff chamber 122 may be generated in 
another manner , such as by use of a pump . 
[ 0031 ] As noted above , each of the pressure management 
device fitting 214 and the syringe fitting 224 is configured to 
mate with the catheter fitting 104. Those skilled in the art 
will be readily capable of selecting fittings appropriate for 
use as the fittings 104 , 214 , 224. In certain embodiments , the 
catheter fitting 104 may be provided in the form of one of a 
female Luer fitting or male Luer fitting , and each of the 
pressure management device fitting 214 and the syringe 
fitting 224 may be provided in the form of the other of a 
female Luer fitting or a male Luer fitting . For example , the 
catheter fitting 104 may be provided in the form of a female 
Luer fitting , and each of the pressure management device 
fitting 214 and the syringe fitting 224 may be provided in the 
form of a mating male Luer fitting . It should be appreciated 
that other forms of fittings are contemplated , and may be 
utilized to form the appropriate connections . 
[ 0032 ] With additional reference to FIG . 4 , an exemplary 
process 300 that may be performed using the system 200 is 
illustrated . Blocks illustrated for the processes in the present 
application are understood to be examples only , and blocks 
may be combined or divided , and added or removed , as well 
as re - ordered in whole or in part , unless explicitly stated to 
the contrary . Additionally , while the blocks are illustrated in 
a relatively serial fashion , it is to be understood that two or 
more of the blocks may be performed concurrently or in 
parallel with one another . Moreover , while the process 300 
is described herein with specific reference to the system 
illustrated in FIGS . 1 and 2 , it is to be appreciated that the 
process 300 may be performed with systems having addi 
tional or alternative features . 
[ 0033 ] The process 300 may begin with block 310 , which 
generally involves creating a negative gauge pressure within 
a chamber having a resilient device positioned therein , 
thereby compressing the resilient device to a compressed 
state . In certain embodiments , the chamber is formed within 
a cuff , and an evacuation passage extends from the cuff to an 
evacuation port . In the illustrated form , block 310 involves 
creating a negative pressure in the chamber 122 of the cuff 
120 using a negative pressure generation device , such as a 
syringe 220. More particularly , block 310 involves connect 
ing the syringe fitting 224 to the catheter fitting 104 , which 
is typically a one - way normally closed check valve , and 
retracting the plunger 226 to thereby create a negative gauge 
pressure within the chamber 122. It is also contemplated that 
block 310 may involve operating another form of negative 
pressure generation device to generate the negative pressure 
within the chamber 122. For example , block 310 may 
include operating a pump to generate the negative pressure 
within the chamber 122 . 
[ 0034 ] As the negative pressure is generated within the 
chamber 122 , the cuff 120 moves from its inflated state to its 
deflated state , thereby causing the walls of the cuff 120 to 
compress the resilient device 130. As a result , the resilient 
device 130 transitions to its compressed state during defla 
tion of the cuff 120. In its compressed state , the resilient 
device 130 stores mechanical energy that , when released , 
causes the resilient device 130 to expand to its expanded 
state , thereby expanding the cuff 120 as described herein . 
[ 0035 ] In certain embodiments , the process 300 includes 
block 320 , which generally involves inserting the cuff into 
a cavity of a patient . In the illustrated form , the catheter 100 
is a fecal catheter , and block 320 involves inserting the cuff 

120 into the rectum of the patient . It is also contemplated 
that block 320 may involve inserting the cuff 120 into 
another cavity of the patient , for example in the event that 
the catheter 100 is configured for use as a urinary catheter or 
an airway catheter . 
[ 0036 ] The process 300 further includes block 330 , which 
generally involves connecting a first fitting in fluid commu 
nication with the chamber with a second fitting of a pressure 
management device . In certain embodiments , the pressure 
management device comprises an inlet check valve in fluid 
communication with the second fitting , and an outlet check 
valve in fluid communication with the second fitting . In the 
illustrated form , block 330 involves connecting the inlet / 
outlet fitting 104 of the catheter 100 with the fitting 214 of 
the pressure management device 210 , which includes an 
inlet check valve 216 and an outlet check valve 218. As 
noted above , each of the check valves 216 , 218 is in fluid 
communication with the pressure management device fitting 
214 via the fluid passage 213. In certain embodiments , such 
as those that include block 320 , block 330 may be performed 
with the cuff 120 located in the patient cavity . 
[ 0037 ] The process 300 further includes block 340 , which 
generally involves expanding the resilient device from the 
compressed state to an expanded state , thereby distending 
the cuff and causing fluid to flow into the chamber via the 
inlet check valve . In the illustrated form , block 340 involves 
permitting the resilient foam 332 to expand from its com 
pressed state to its expanded state , thereby distending the 
cuff 120. Cuff 120 remains deflated in block 310 and 320 
despite the negative gauge pressure due to the nature of the 
one - way check valve in the first fitting 104. Upon connect 
ing the pressure management device 210 with the first fitting 
104 as described in block 330 , negative pressure in the cuff 
120 is then communicated to the pressure management 
device 210 via the inflation / deflation lumen 140. When the 
pressure differential across the inlet check valve 216 of the 
pressure management device 210 exceeds the cracking pres 
sure of the inlet check valve 216 , ( which is normally closed ) 
the inlet check valve 216 cracks , thereby permitting atmo 
spheric air to flow into the chamber 122 for inflation of the 
cuff 120. Because the cuff 120 is still under a negative 
pressure during block 330 and block 340 , the outlet check 
valve 218 remains closed . The inflow of fluid to the cuff 120 
will continue until the cuff pressure reaches the cracking 
pressure of the inlet check valve 216 , beyond which the 
inflow will automatically shut down . The use of a one - way 
inlet check valve 216 will permit the internal cuff pressure 
to remain at a negative pressure , or an atmospheric pressure 
at its limit , depending the choice of the cracking pressure 
selected . 
[ 0038 ] The process 300 may further include block 350 , 
which generally involves at least partially compressing the 
resilient device in response to an externally - applied force on 
the cuff , thereby at least partially collapsing the cuff as fluid 
flows out of the chamber via the outlet check valve . The 
externally - applied force may , for example , be the result of 
the patient's movement , such as due to a cough , sneeze , or 
bowel movement in which the rectum would contract in 
order to evacuate the fecal matter . In the illustrated form , 
block 350 involves at least partially compressing the resil 
ient device 130 in response to such an externally - applied 
force on the cuff 120 , thereby at least partially collapsing the 
cuff 120 as fluid flows out of the chamber 122 via the outlet 
check valve 218. Those skilled in the art will readily 
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appreciate that when the external force is removed , the 
resilient device 130 once again expands to re - inflate the cuff 
120 in a manner analogous to that described with reference 
to block 340. The outflow of the fluid in the cuff 120 
decreases the cuff pressure . Because the cuff 120 is a 
positive pressure during block 350 , the inlet check valve 216 
remains closed . The outflow of fluid from the cuff 120 will 
continue until the cuff pressure reaches the cracking pressure 
of the outlet check valve 216 , beyond which the outflow will 
automatically shut down . The use of a one - way outlet check 
valve will permit the internal cuff pressure to remain a 
positive pressure , or an atmospheric pressure at its limit , 
depending the choice of the cracking pressure selected . 
[ 0039 ] The process 300 may further include block 360 , 
which generally involves maintaining the pressure within 
the chamber in a selected pressure range having a minimum 
pressure and a maximum pressure . Block 360 may , for 
example , be performed by the pressure management device 
210. In certain embodiments , the minimum pressure is 
between atmospheric pressure and about 15 mmHg below 
atmospheric pressure . In certain embodiments , the minimum 
pressure is between 8 mmHg below atmospheric pressure 
and 12 mmHg below atmospheric pressure . In certain 
embodiments , the minimum pressure is between atmo 
spheric pressure and about 10 mmHg below atmospheric 
pressure . In certain embodiments , the maximum pressure is 
about 30 mmHg above atmospheric pressure or less . In 
certain embodiments , the maximum pressure is about 20 
mmHg above atmospheric pressure or less . In certain 
embodiments , the maximum pressure is about 10 mmHg 
above atmospheric pressure or less . In certain embodiments , 
the maximum pressure is 4-6 mmHg above atmospheric 
pressure . In certain embodiments , block 360 may involve 
maintaining the pressure within the chamber 122 in a range 
of 10 mmHg below atmospheric pressure to 20 mmHg 
above atmospheric pressure . In certain embodiments , block 
360 may involve maintaining the pressure within the cham 
ber 122 in a range of between 10 mmHg below atmospheric 
pressure to 10 mmHg above atmospheric pressure . In certain 
embodiments , block 360 may involve maintaining the pres 
sure within the chamber 122 in a range of between 10 mmHg 
below atmospheric pressure to 5 mmHg above atmospheric 
pressure . The ability for the cuff pressure to remain negative 
( i.e. , below atmospheric pressure ) while fully inflated one 
difference between existing approaches and certain embodi 
ments of the disclosed subject matter . The external cuff 
pressure is a sum of the internal cuff pressure discussed 
above and the expansion force exerted by the resilient foam 
130 onto the cuff 120 , which may be about 10 mmHg or less 
based on the type of foam selected according to Table 1 . 
Therefore , at least some embodiments of the present disclo 
sure permit a maximum cuff pressure in contact of mucosal 
tissues of a body cavity with a maximum pressure of about 
30 mmHg above atmospheric pressure or less , or preferably , 
a maximum pressure of about 20 mmHg above atmospheric 
pressure or less , or more preferably , a maximum pressure of 
about 10 mmHg above atmospheric pressure or less . 
[ 0040 ] Those skilled in the art will readily appreciate that 
the pressure range maintained within the chamber 122 
depends at least in part upon the cracking pressure selected 
for the check valves 216 , 218 , and will readily be able to 
select check valves with appropriate cracking pressures to 
maintain a desired pressure range within the chamber 122 . 
For example , in embodiments in which the minimum 

selected for the pressure within the chamber 122 is about 10 
mmHg below atmospheric , the inlet check valve 216 may be 
selected with a cracking pressure of about 10 mmHg ( e.g. , 
10 mmHg +/- 2 mmHg ) . Similarly , in embodiments in which 
the maximum selected for the pressure within the chamber 
122 is about 20 mmHg above atmospheric , the outlet check 
valve 218 may be selected with a cracking pressure of about 
20 mmHg ( e.g. , 20 mmHg +/- 4 mmHg ) . Certain embodi 
ments may utilize an open vent to allow for fast equilibrium 
to atmospheric pressure . 
[ 0041 ] As should be appreciated from the foregoing , the 
system 200 including a catheter 100 and pressure manage 
ment device 210 may be capable of accommodating patient 
movement while alleviating certain difficulties associated 
with prior approaches , such as patient discomfort and the 
risk of pressure ulcers . For example , when the patient 
moves , the increased pressure in the chamber 122 will act on 
the outlet check valve 218 to open and allow the pressure to 
subside quickly . The use of the one - way check valves 216 , 
218 may additionally or alternatively provide the benefit of 
quick pressure adjustment and conformity to the rectal wall , 
which may be correlated with improved sealing character 
istics . 
[ 0042 ] In certain embodiments , the system 200 may pro 
vide for better response times than prior approaches . For 
example , certain prior approaches required the use of a 
fluid - transfer damper that may be omitted in the currently 
described system 200. Certain prior approaches that require 
the use of a fluid - transfer damper generally had response 
times in the range of ten to twenty minutes . In other words , 
such prior systems involving fluid - transfer dampers would 
take between ten and twenty minutes to allow for the cuff 
120 and resilient device 130 to expand and / or contract . Such 
response times may be improved by certain embodiments of 
the system 200. For example , the system 200 may be 
configured such that the cuff 120 is able to move from its 
distended state to its collapsed state in two minutes or less , 
in one minute or less , or in thirty seconds or less . Such 
response times depend upon a number of factors , including 
the compressibility or resiliency of the resilient device 130 
and / or the cracking pressure of the outlet check valve 218 . 
Armed with the present disclosure , those skilled in the art 
will readily be capable of selecting these factors to provide 
the response times described above . Example parameters 
that may facilitate the reduction in response time and / or an 
increase in patient comfort are provided herewith as Table 1 . 

TABLE 1 

Example Parameters for Polyurethane Open Cell Foam 

Property Unit Testing Spec Example Value 
kg / m 
kPa 

DIN EN ISO 845 
DIN EN ISO 3386-1 

35-40 
4-5 

Density 
Compression Load 
Deflection 40 % 
Tensile Strength Dry 
Elongation Dry 

kPa 
% 

DIN EN ISO 1798 
DIN EN ISO 1798 

150 
170 

[ 0043 ] Certain embodiments of the present application 
relate to a system 200 comprising a catheter 100 and a 
pressure management device 210. The catheter 100 com 
prises : a cuff 120 defining a chamber 122 , the cuff 120 
having a deflated state and an inflated state ; a resilient device 
130 positioned in the chamber 122 , the resilient device 130 
having a compressed state corresponding to the deflated 
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state and an expanded state corresponding to the inflated 
state , wherein the resilient device 130 is configured to 
expand from the compressed state to the expanded state to 
thereby cause the cuff 120 to move from the deflated state to 
the inflated state ; an evacuation passage 116 extending from 
the cuff 120 to an evacuation port 113 ; and a first fitting 104 
in fluid communication with the chamber 122. The pressure 
management device 210 comprises a second fitting 214 
releasably engaged with the first fitting 104 ; and at least one 
check valve 214/216 in fluid communication with the second 
fitting 214 . 
[ 0044 ] In certain embodiments , the at least one check 
valve comprises an inlet check valve 216 in fluid commu 
nication with the second fitting 214 ; and an outlet check 
valve 218 in fluid communication with the second fitting 
214 . 
[ 0045 ] In certain embodiments , the inlet check valve 216 
has a first cracking pressure and is configured to permit fluid 
flow from a first pressure source to the chamber 122 when 
a pressure of the first pressure source exceeds a pressure 
within the chamber 122 by at least the first cracking pres 
sure ; and the outlet check valve 218 has a second cracking 
pressure and is configured to permit fluid flow from the 
chamber 122 to a second pressure source when the pressure 
within the chamber 122 exceeds a pressure of the second 
pressure source by at least the second cracking pressure . 
[ 0046 ] In certain embodiments , each of the first pressure 
source and the second pressure source is ambient air . 
[ 0047 ] In certain embodiments , the pressure management 
device 210 lacks a fluid - transfer damper . 
[ 0048 ] In certain embodiments , wherein the resilient 
device 130 comprises compressible foam 132 . 
[ 0049 ] In certain embodiments , each of the inlet check 
valve 216 and the outlet check valve 218 comprises at least 
one of a duckbill valve , an umbrella valve , a disc valve , or 
a diaphragm valve . 
[ 0050 ] In certain embodiments , the outlet check valve 218 
is configured to permit the cuff 120 to move from the inflated 
state to the deflated state in two minutes or less . 
[ 0051 ] In certain embodiments , the outlet check valve 218 
is configured to permit the cuff 120 to move from the inflated 
state to the deflated state in one minute or less . 
[ 0052 ] In certain embodiments , the pressure management 
device 210 is configured to maintain a pressure within the 
chamber 122 between a minimum pressure and a maximum 
pressure ; wherein the minimum pressure is between atmo 
spheric pressure and 12 mmHg below atmospheric pressure ; 
and wherein the maximum pressure is 30 mmHg above 
atmospheric pressure or less . 
[ 0053 ] In certain embodiments , the maximum pressure is 
20 mmHg above atmospheric pressure or less . 
[ 0054 ] In certain embodiments , the maximum pressure is 
4-6 mmHg above atmospheric pressure or less . 
[ 0055 ] Certain embodiments of the present application to 
a method , comprising : creating 310 a negative gauge pres 
sure within a chamber 122 having a resilient device 130 
positioned therein , thereby compressing the resilient device 
130 to a compressed state , wherein the chamber 122 is 
formed within a cuff 120 , and wherein an evacuation pas 
sage 116 extends from the cuff 120 to an evacuation port 
113 ; connecting 330 a first fitting 104 in fluid communica 
tion with the chamber 122 with a second fitting 214 of a 
pressure management device 210 , wherein the pressure 
management device 210 comprises an inlet check valve 216 

in fluid communication with the second fitting 214 , and an 
outlet check valve 218 in fluid communication with the 
second fitting 214 ; expanding 340 the resilient device 130 
from the compressed state to an expanded state , thereby 
distending the cuff 120 and causing fluid to flow into the 
chamber 122 via the inlet check valve 216 ; and in response 
to an externally - applied force on the cuff 120 , at least 
partially compressing 350 the resilient device 130 , thereby 
at least partially collapsing the cuff 120 as fluid flows out of 
the chamber 122 via the outlet check valve 218 . 
[ 0056 ] In certain embodiments , the inlet check valve 216 
permits the resilient device 130 to move from the com 
pressed state to the expanded state in two minutes or less . 
[ 0057 ] In certain embodiments , the inlet check valve 216 
permits the resilient device 130 to move from the com 
pressed state to the expanded state in one minute or less . 
[ 0058 ] In certain embodiments , the outlet check valve 218 
permits the resilient device 130 to move from the expanded 
state to the compressed state in two minutes or less . 
[ 0059 ] In certain embodiments , the outlet check valve 218 
permits the resilient device 130 to move from the expanded 
state to the compressed state in one minute or less . 
[ 0060 ] In certain embodiments , the pressure management 
device 210 maintains a pressure within the chamber 122 
between a minimum pressure and a maximum pressure ; 
wherein the minimum pressure is between atmospheric 
pressure and 12 mmHg below atmospheric pressure ; and 
wherein the maximum pressure is 20 mmHg above atmo 
spheric pressure or less . 
[ 0061 ] In certain embodiments , the maximum pressure is 
10 mmHg above atmospheric pressure or less . 
[ 0062 ] In certain embodiments , the maximum pressure is 
4-6 mmHg above atmospheric pressure . 
[ 0063 ] In certain embodiments , the fluid is air . 
[ 0064 ] Certain embodiments of the present application 
relate to a pressure management device 210 configured for 
use with a catheter 100 comprising a catheter fitting 104 in 
fluid communication with a chamber 122 defined by a cuff 
120 , the pressure management device 210 comprising : a 
fluid passageway 213 ; a fitting 214 in fluid communication 
with the fluid passageway 213 and configured for mating 
engagement with the catheter fitting 104 such that the fluid 
passageway 213 is in fluid communication with the chamber 
122 when the fitting 214 is matingly engaged with the 
catheter fitting 104 ; an inlet check valve 216 positioned 
between the fluid passageway 213 and ambient air , the inlet 
check valve 216 having a first cracking pressure , wherein the 
inlet check valve 216 is configured to permit ambient air to 
flow into the fluid passageway 213 when an ambient pres 
sure exceeds a pressure in the fluid passageway 213 by the 
first cracking pressure or more ; an outlet check valve 218 
positioned between the fluid passageway 213 and ambient 
air , the outlet check valve 218 having a second cracking 
pressure , wherein the outlet check valve 218 is configured to 
permit air to flow out of the fluid passageway 213 when the 
pressure in the fluid passageway 213 exceeds the ambient 
pressure by the second cracking pressure or more . 
[ 0065 ] In certain embodiments , the pressure management 
device 210 further comprises a housing defining the fluid 
passageway 213 , wherein each of the fitting 214 , the inlet 
check valve 216 , and the outlet check valve 218 is mounted 
to the housing 
[ 0066 ] In certain embodiments , each of the inlet check 
valve 216 and the outlet check valve 218 comprises at least 

2 

a 

a 
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one of a duckbill valve , an umbrella valve , a disc valve , or 
a diaphragm valve , or an open vent . 
[ 0067 ] In certain embodiments , the first cracking pressure 
is between 0 mmHg and 15 mmHg . 
[ 0068 ] In certain embodiments , the first cracking pressure 
is about 10 mmHg or less . 
[ 0069 ] In certain embodiments , the second cracking pres 
sure is about 30 mmHg or less . 
[ 0070 ] In certain embodiments , the second cracking pres 
sure is about 20 mmHg or less . 
[ 0071 ] In certain embodiments , the second cracking pres 
sure is about 10 mmHg or less . 
[ 0072 ] In certain embodiments , the second cracking pres 
sure is between 4 mmHg and 6 mmHg . 
[ 0073 ] In certain embodiments , the catheter fitting 104 
comprises one of a male Luer fitting or a female Luer fitting ; 
and the fitting 214 comprises the other of the male Luer 
fitting or the female Luer fitting . 
[ 0074 ] Certain embodiments of the present application 
relate to a method of using the pressure management dev 
210 , the method comprising : with the cuff 120 in a deflated 
state , matingly engaging the catheter fitting 104 with the 
fitting 104 , thereby placing the fluid passageway 213 in fluid 
communication with the chamber 122 , wherein a com 
pressed resilient device 130 is positioned in the cuff 120 ; in 
response to the ambient pressure exceeding the pressure 
within the fluid passageway 213 by the first cracking pres 
sure or more , permitting ambient air to flow into the cham 
ber 122 via the inlet check valve 216 ; and in response to the 
pressure within the fluid passageway 213 exceeding the 
ambient pressure by the second cracking pressure or more , 
permitting air to flow out of the chamber 122 via the outlet 
check valve 218 . 
[ 0075 ] While the invention has been illustrated and 
described in detail in the drawings and foregoing descrip 
tion , the same is to be considered as illustrative and not 
restrictive in character , it being understood that only the 
preferred embodiments have been shown and described and 
that all changes and modifications that come within the spirit 
of the inventions are desired to be protected . 
[ 0076 ] It should be understood that while the use of words 
such as preferable , preferably , preferred or more preferred 
utilized in the description above indicate that the feature so 
described may be more desirable , it nonetheless may not be 
necessary and embodiments lacking the same may be con 
templated as within the scope of the invention , the scope 
being defined by the claims that follow . In reading the 
claims , it is intended that when words such as “ a , " " an , " " at 
least one , ” or “ at least one portion ” are used there is no 
intention to limit the claim to only one item unless specifi 
cally stated to the contrary in the claim . When the language 
“ at least a portion ” and / or “ a portion ” is used the item can 
include a portion and / or the entire item unless specifically 
stated to the contrary . 

1. A system , comprising : 
a catheter , comprising : 

a cuff defining a chamber , the cuff having a deflated 
state and an inflated state ; 

a resilient device positioned in the chamber , the resil ient device having a compressed state corresponding 
to the deflated state and an expanded state corre 
sponding to the inflated state , wherein the resilient 
device is configured to expand from the compressed 

state to the expanded state to thereby cause the cuff 
to move from the deflated state to the inflated state ; 

an evacuation passage extending from the cuff to an 
evacuation port ; and 

a first fitting in fluid communication with the chamber ; 
and 

a pressure management device , comprising : 
a second fitting engaged with the first fitting ; and 
at least one check valve in fluid communication with 

the second fitting . 
2. The system of claim 1 , wherein the pressure manage 

ment device lacks a fluid - transfer damper . 
3. The system of claim 1 , wherein the at least one check 

valve comprises : 
an inlet check valve in fluid communication with the 

second fitting ; and 
an outlet check valve in fluid communication with the 

second fitting 
4. The system of claim 3 , wherein the inlet check valve 

has a first cracking pressure and is configured to permit fluid 
flow from a first pressure source to the chamber when a 
pressure of the first pressure source exceeds a pressure 
within the chamber by at least the first cracking pressure ; 
and 

wherein the outlet check valve has a second cracking 
pressure and is configured to permit fluid flow from the 
chamber to a second pressure source when the pressure 
within the chamber exceeds a pressure of the second 
pressure source by at least the second cracking pres 
sure . 

5. The system of claim 4 , wherein each of the first 
pressure source and the second pressure source is ambient 
air . 

6. ( canceled ) 
7. The system of claim 3 , wherein the outlet check valve 

is configured to permit the cuff to move from the inflated 
state to the deflated state in two minutes or less . 

8. ( canceled ) 
9. The system of claim 1 , wherein the resilient device 

comprises compressible foam . 
10. The system of claim 1 , wherein the pressure manage 

ment device is configured to maintain a pressure within the 
chamber between a minimum pressure and a maximum 
pressure ; 

wherein the minimum pressure is between atmospheric 
pressure and 12 mmHg below atmospheric pressure ; 
and 

wherein the maximum pressure is 20 mmHg above atmo 
spheric pressure or less . 

11. The system of claim 10 , wherein the maximum 
pressure is 10 mmHg above atmospheric pressure or less . 

12. The system of claim 10 , wherein the pressure within 
the chamber is a negative pressure between atmospheric 
pressure and 12 mmHg below atmospheric pressure . 

13. The system of claim 10 , wherein one or more of the 
at least one check valve comprises an open vent . 

14-22 . ( canceled ) 
23. A pressure management device configured for use 

with a catheter comprising a catheter fitting in fluid com 
munication with a chamber defined by a cuff , the pressure 
management device comprising : 

a fluid passageway ; 
a fitting in fluid communication with the fluid passageway 

and configured for mating engagement with the cath 
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eter fitting such that the fluid passageway is in fluid 
communication with the chamber when the fitting is 
matingly engaged with the catheter fitting ; 

an inlet check valve positioned between the fluid passage 
way and ambient air , the inlet check valve having a first 
cracking pressure , wherein the inlet check valve is 
configured to permit ambient air to flow into the fluid 
passageway when an ambient pressure exceeds a pres 
sure in the fluid passageway by the first cracking 
pressure or more ; 

an outlet check valve positioned between the fluid pas 
sageway and ambient air , the outlet check valve having 
a second cracking pressure , wherein the outlet check 
valve is configured to permit air to flow out of the fluid 
passageway when the pressure in the fluid passageway 
exceeds the ambient pressure by the second cracking 
pressure or more . 

24. The pressure management device of claim 23 , further 
comprising a housing defining the fluid passageway , 
wherein each of the fitting , the inlet check valve , and the 
outlet check valve is mounted to the housing . 

25. ( canceled ) 
26. The pressure management device of claim 23 , wherein 

the first cracking pressure is between 5 mmHg and 15 
mmHg . 

27. The pressure management device of claim 23 , wherein 
the first cracking pressure is about 10 mmHg . 

28. The pressure management device of claim 23 , wherein 
the second cracking pressure is about 30 mmHg or less . 

29. ( canceled ) 
30. The pressure management device of claim 23 , wherein 

the second cracking pressure is about 10 mmHg or less . 
31. The pressure management device of claim 23 , wherein 

the second cracking pressure is between 4 mmHg and 6 
mmHg . 

32. The pressure management device of claim 23 , wherein 
the catheter fitting comprises one of a male Luer fitting or a 
female Luer fitting ; and 

wherein the fitting comprises the other of the male Luer 
fitting or the female Luer fitting . 

33. A method of using the pressure management device of 
claim 23 , the method comprising : 

with the cuff in a deflated state , matingly engaging the 
catheter fitting with the fitting , thereby placing the fluid 
passage in fluid communication with the chamber , 
wherein a compressed resilient member is positioned in 
the cuff ; 

in response to the ambient pressure exceeding the pres 
sure within the fluid passageway by the first cracking 
pressure or more , permitting ambient air to flow into 
the chamber via the inlet check valve ; and 

in response to the pressure within the fluid passageway 
exceeding the ambient pressure by the second cracking 
pressure or more , permitting air to flow out of the 
chamber via the outlet check valve . 


