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HYPOTHERMIA DEVICES AND METHODS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of pending US. 
application Ser. No. 12/169,566, ?led Jul. 8, 2008, Which 
application claims priority under 35 USC §119 to US. 
Application No. 60/958,717, ?led Jul. 9, 2007, the disclo 
sures of Which are incorporated by reference as if fully set 
forth herein. 

INCORPORATION BY REFERENCE 

[0002] All publications and patent applications mentioned 
in this speci?cation are herein incorporated by reference to 
the same extent as if each individual publication or patent 
application Was speci?cally and individually indicated to be 
incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0003] Hypothermia has been shoWn to provide distinct 
medical bene?ts to myocardial infarction, traumatic brain 
injury, stroke, cardiac arrest and other patients by limiting the 
siZe of the infarction and related tissue injury if initiated soon 
enough and if the level of cooling is signi?cant enough. Both 
of these limitationsiinitiation of and depth of coolingi 
have made practical application of the technology quite chal 
lenging, particularly in an ambulance or other emergency 
settings in the ?eld. Initiation of cooling, for example, is a 
major issue since most technologies require sophisticated 
machinery that Would be di?icult to place in ambulance, so 
the patient, at best, receives the hypothermic bene?t some 
time after they reach the hospital. Of the technologies that can 
be initiated in the ?eld, such as cooling blankets, cooling 
caps, etc., the depth of cooling is a major issue due to surface 
area limitations, complications (such as intense shivering 
response) and patient access issues (once the blanket is on, it 
may be di?icult to access the patient). 
[0004] In addition to externally applied cooling, hypother 
mia may be induced by cooling the interior of the subject’s 
body, such as by accessing the vasculature or an internal 
cavity. See, e.g., US. Pat. No. 5,752,929; US. Pat. No. 5,709, 
654 and US 2007/0106247. 

SUMMARY OF THE INVENTION 

[0005] The present invention relates to patient hypothermia 
systems and methods. Embodiments of the invention provide 
apparatus, systems and methods for achieving therapeutic 
hypothermia using minimally invasive access of the perito 
neal cavity or other body cavity. Such embodiments can use 
minimally invasive methods to deliver and circulate hypoth 
ermic solutions to the peritoneal or other body cavity to 
reduce body temperature to a selected level for treatment of a 
number of medical conditions Where there is diminished per 
fusion to one or more locations in the body. Such conditions 
can include various cardiac conditions including myocardial 
infarction and cardiac arrest; cerebral conditions including 
stroke and head trauma; and various hemorrhagic events due 
to arterial dissection or rupture or trauma. Particular hypoth 
ermic regimens (e. g., temperature and rate of cooling) can be 
employed to treat particular conditions e.g., stroke vs. myo 
cardial infarction so as to reduce the amount of ischemic 
reperfusion injury to vital organs resulting from the particular 
ischemic event. 
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[0006] Also, some embodiments can have hypothermic 
regimens for various surgical procedures to reduce the 
amount of post-surgical in?ammation and to provide a tissue 
protective effect so as to extend the operating times for pro 
cedures that require reduced perfusion at the surgical site or 
throughout the body. Examples of the latter application 
include open-heart procedures Where the heart can be cooled 
to alloW for longer periods during Which the heart is arrested 
and neurosurgical procedures to provide a neuro-protective 
effect for tissue at or near the operative site. 

[0007] Selection of a particular hypothermic regimen can 
be made by the user from a database of regimens stored in 
memory resources Within a system control unit (e.g., a con 
sole) or otherWise electronically coupled to the system either 
directly or Wirelessly. In particular embodiments, the hypo 
thermic regimen can be stored in a ?ash memory or other 
non-volatile memory device coupled to a disposable catheter 
set or kit used by the system. The memory device could then 
interface and upload the regimen to the control device, for 
example a docking station that the ?ash memory device plugs 
in to RF and other Wireless interfaces to the system control 
device using BLUE TOOTH or another protocol are also 
contemplated. 
[0008] These and related embodiments can also be utiliZed 
for patient resuscitation from various ischemic, hemorrhagic 
events (e. g., stroke or cardiac arrest) as Well as shock through 
the use of peritoneal therapeutic solutions to oxygenate 
ischemic tissue, reduce reperfusion injury, and increase blood 
pressure by exerting a compressive force against the perito 
neal or other body cavity vasculature. Such therapeutic solu 
tions can include various peritoneal dialysis solutions Which 
can comprise nutrients and one or more reperfusion injury 
protective agents. Also, the solution can comprise oxygen 
ated solutions such as oxygenated ?uorocarbon solutions that 
can be con?gured to deliver su?icient oxygen to tissue (by gas 
exchange With peritoneal or other surrounding tissue) to at 
least partially meet the oxygen demands of the body. For 
embodiments of the inventionused to treat shock, the solution 
need not be chilled and can actually be Warmed. 

[0009] Also, many embodiments of the invention can be 
con?gured as a portable body cavity infusion/hypothermic 
system that can be readily transported in an ambulance, car 
ried and used at a trauma scene by EMT’s, military medics 
and emergency room personnel. Thus, one or more compo 
nents of the system can include a handle, or the entire system 
can be integrated into an assembly having a handle. Further, 
as described herein, embodiments of a portable system can be 
con?gured for ease of use so as to require minimal set up time 
and manual dexterity by medical personnel. For example, 
embodiments of the system can use a subcutaneous access 
device that uses a stop or other means to control the depth of 
penetration into subcutaneous tissue so that the user need not 
have to precisely position the access device. This access 
device can be used in conjunction With an infusion catheter 
having a sensor con?gured to alert the user When the catheter 
has entered the peritoneal cavity so as to minimiZe or elimi 
nate the risk of injuring a peritoneal organ. The infusion 
catheter can make use of quick connections for rapid connec 
tion to liquid and gas sources, ?uid collection devices and 
other system components. The sub sequent infusion and ther 
mal control of ?uids can then be automated through use of a 
computer controller or other electronic controller. In use, 
such embodiments provide a system With a fast set up time, 
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high degree of reproducibility, and requires minimal dexterity 
and training of medical personnel. 
[0010] One aspect of the invention provides a method of 
providing hypothermia to a patient. The method includes the 
steps of inserting a ?uid delivery member into a peritoneal 
cavity of the patient; delivering hypothermia ?uid from a ?uid 
source into the peritoneal cavity through the delivery mem 
ber; and limiting ?uid pressure Within the peritoneal cavity 
Without providing feedback control to the ?uid source. In 
some embodiments, the limiting step includes the step of 
extracting ?uid from the peritoneal cavity When the pres sure 
reaches a predetermined pressure, such as, e.g., by opening a 
pressure relief valve at the predetermined pressure. 
[0011] In embodiments in Which the ?uid source includes a 
pump, the limiting step can include the step of limiting pump 
outlet pressure such as, e. g., by limiting torque on a moving 
pump component. In embodiments in Which the ?uid source 
includes a ?uid container, the step of limiting ?uid pressure 
can include the step of limiting height of the container over 
the patient. 
[0012] In some embodiments, the delivering step includes 
the step of commencing delivery of ?uid through the delivery 
member automatically When an outlet port of the delivery 
member enters the peritoneal cavity. The method may also 
include the step of activating a heat exchange element Within 
the peritoneal cavity and/or cooling the ?uid in the cavity, 
such as by using an endothermic reaction or using a com 
pressed gas. In some embodiments, the method includes the 
step of cycling a ?xed volume of ?uid into and out of the 
peritoneal cavity. 
[0013] In some embodiments, the ?uid includes a hyper 
tonic ice slurry and a hypotonic cold ?uid. The hypertonic ice 
slurry and a hypotonic cold ?uid together may be isotonic. 
[0014] The ?uid delivery member may be inserted into the 
peritoneal or other cavity in different Ways in different 
embodiments. For example, in some embodiments the insert 
ing step includes the step of inserting the ?uid delivery mem 
ber transgastrically or transrectally. 
[0015] In some embodiments, the method includes the step 
of measuring patient temperature in e. g., the patient’ s trachea, 
esophagus and/or bladder. The measured temperature may be 
used to control ?uid ?oW and/or temperature. 
[0016] In some embodiments, the method includes the step 
of providing automated circulation to the patient With a CPR 
machine. Some embodiments also include the step of con 
tacting an exterior surface of the patient With a cooling blan 
ket. 
[0017] Another aspect of the invention provides a hypoth 
ermia system including: a ?uid source; a ?uid delivery mem 
ber adapted to be inserted into a peritoneal cavity of a patient; 
and a cavity pressure limiter adapted to limit ?uid pressure 
Within the peritoneal cavity Without providing feedback con 
trol to the ?uid source. Some embodiments also include a 
?uid extraction member adapted to extract ?uid from the 
peritoneal cavity. In some such embodiments, the cavity pres 
sure limiter has a pressure relief valve controlling ?oW of ?uid 
through the ?uid extraction member. The ?uid extraction 
member may also have a Weight at an inlet port. 

[0018] In some embodiments, the ?uid source includes a 
pump and the cavity pressure limiter includes a torque limiter 
(such as a clutch plate) in the pump. The ?uid delivery mem 
ber may also include a multi-lumen trocar. 

[0019] Some embodiments of the invention include a heat 
exchange element supported by the ?uid delivery member. 
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The ?uid source may include a hypertonic ice slurry and a 
hypotonic cold ?uid, combinations of Which may be isotonic. 
[0020] Embodiments of the invention may also include 
delivery tools for the ?uid delivery member, such as a trans 
gastric delivery tool or a transrectal delivery tool. Some 
embodiments may also include a patient temperature sensor 
mounted on an endotracheal cuff, an esophageal catheter 
and/or a bladder catheter. 
[0021] Some embodiments may also have a CPR machine 
adapted to provide automated circulation to the patient and/or 
a cooling blanket. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The novel features of the invention are set forth With 
particularity in the claims that folloW. A better understanding 
of the features and advantages of the present invention Will be 
obtained by reference to the folloWing detailed description 
that sets forth illustrative embodiments, in Which the prin 
ciples of the invention are utiliZed, and the accompanying 
draWings of Which: 
[0023] FIG. 1 shoWs a hypothermia therapy system accord 
ing to certain embodiments of the invention. 
[0024] FIG. 2 shoWs a hypothermia therapy system accord 
ing to another embodiment of the invention employing a 
heating/ cooling element. 
[0025] FIG. 3 shoWs a hypothermia therapy system accord 
ing to an embodiment of the invention employing an infusion 
pump and a pressure-responsive valve. 
[0026] FIG. 4 shoWs a hypothermia therapy system accord 
ing to another embodiment of the invention employing a 
pressure-responsive valve. 
[0027] FIG. 5 shoWs a hypothermia therapy system accord 
ing to an embodiment of the invention employing trans gastric 
access to a patient cavity. 
[0028] FIG. 6 shoWs temperature sensors on an endotra 
cheal tube for use With a hypothermia therapy system accord 
ing to embodiments of the invention. 
[0029] FIG. 7 shoWs temperature sensors on an esophageal 
catheter for use With a hypothermia therapy system according 
to embodiments of the invention. 
[0030] FIG. 8 shoWs a temperature sensor on a urethral 
catheter for use With a hypothermia therapy system according 
to embodiments of the invention. 
[0031] FIG. 9 shoWs a hypothermia system combined With 
a CPR resuscitation system according to an embodiment of 
the invention. 
[0032] FIG. 10 shoWs a hypothermia system combined 
With an external cooling blanket according to an embodiment 
of the invention. 
[0033] FIGS. 11 and 12 shoW an embodiment of the inven 
tion employing a trocar providing access for infusion and 
extraction lumens. 

DETAILED DESCRIPTION OF THE INVENTION 

[0034] Embodiments of the invention provide apparatus, 
systems and methods for providing therapeutic hypothermia 
through minimally invasive access to the peritoneal cavity. 
Many embodiments provide a system for providing hypoth 
ermia, resuscitation or other treatment in response to stroke, 
myocardial infarction, blood loss or any condition resulting in 
decreased perfusion to one or more locations in the body, 
including both internal organs and the extremities. Embodi 
ments of the invention may also be used With cadavers to 
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preserve organs for later transplant. The term “patient” may 
be used herein to denote either living subjects requiring hypo 
thermia therapy or dead subjects Whose organs need to be 
preserved for transplant. 
[0035] FIG. 1 shoWs a system 10 for the delivery of hypo 
thermic or other ?uid from a ?uid source 20 through a ?uid 
delivery member 16 (including, e.g., a catheter) to a perito 
neal or other tissue cavity 12 of a patient 14. In various 
embodiments, the delivered ?uid comprises a solution for the 
delivery of a medical treatment such as hypothermic or resus 
citative treatment. Suitable ?uids can comprise various saline 
solutions (e.g., ringers lactate), various peritoneal dialysis 
?uids including nutritive based peritoneal dialysis ?uid (e.g., 
those containing dextrose and other sugars), and ?uorocarbon 
solutions con?gure for oxygen transport and arti?cial blood 
solutions knoWn in the art. For aqueous embodiments, the 
solution can also include one or more freezing point depres 
sion compounds (e.g., NaCl) alloWing the solution to be 
cooled beloW the freezing point of Water to alloW for faster 
cooling When so desired. 
[0036] Also, the delivered ?uid can contain one or more 
medicaments for treatment of myocardial infarction, cardiac 
arrest or other severe cardiac condition, stroke, shock, reper 
fusion injury or other medical conditions. Speci?c families of 
medicaments can include vasoconstrictors, hemolytic com 
pounds (e.g., TPA, streptokinase and like compounds), anti 
coagulants, coagulants, calcium channel blockers, antibiot 
ics, manitols. Also in speci?c embodiments, the delivered 
?uid can be con?gured to have resuscitative effects for treat 
ment of heart attack, stroke, or severe blood loss. It can also 
have various agents knoWn in the art for treatment of reper 
fusion injury. The delivered amount of a particular medica 
ment can be titrated to the patient’s Weight and condition. 
Also, the dose of particular compounds can both be delivered 
as bolus With the initial bolus of hypothermic solution and 
also on a continuous basis. The delivery rate of a particular 
medicament or group of medicaments can also be controlled 
responsive to the patient’ s temperature, blood pressure, heart 
rate or other vital sign monitored manually, by system 10, or 
by other monitoring means. 
[0037] The delivered ?uid can also comprise oxygenated 
solutions such as supersaturated saline, oxygenated ?uoro 
carbon solutions that can be con?gured to deliver suf?cient 
oxygen to tissue (by gas exchange With peritoneal or other 
surrounding tissue) to at least partially meet the oxygen 
demands of the body. Fluorocarbon solutions can be pre 
oxygenated or can be oxygenated in the ?uid source 20 or 
outside of it using oxygen gas sources described herein. The 
delivered ?uid can also include contrast media to alloW for 
imaging by x-ray, MRI, ultrasound, and other imaging 
modalities knoWn in the art. 

[0038] A phase change solution, such as a slurry of ice, may 
be used Within the cavity. Additives to the infusate may also 
be used to increase the cooling capacity of the ?uid. One such 
additive is propylene glycol, but any safe compound may be 
used so long as it leads to greater cooling capacity. In some 
embodiments, a hypertonic ice slurry solution may be deliv 
ered to the patient’ s cavity folloWed by a hypotonic cold ?uid 
With a net result of an isotonic ?uid. 

[0039] In various embodiments, such as some of those dis 
cussed beloW, the ?uid source can include a patient cavity 
pressure limiter adapted to limit ?uid pressure Within the 
peritoneal or other cavity to Which ?uid delivery member 16 
delivers ?uid Without providing feedback information or con 
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trol to the ?uid source. For example, in embodiments in Which 
the ?uid source is a bag of ?uid suspended higher than the 
patient, the cavity pressure limiter could include a bag sup 
port (not shoWn) that limits the height of the bag over the 
patient cavity to Which the ?uid is being delivered. In embodi 
ments in Which the ?uid source includes a pump, the cavity 
pressure limiter could include a controller controlling pump 
output pressure or a torque limiter (such as a clutch) limiting 
the output torque of a moving pump element. A high-?oW, 
loW-pressure pump may also be operated such that its output 
cannot exceed a predetermined pressure, such as, e.g., 10 cm 

H20. 
[0040] When used to treat a patient, the ?uid delivery mem 
ber 16 is inserted into the patient’s peritoneal cavity 12 or 
other cavity. A trocar or other suitable instrument may be used 
to aid insertion and sealing of the insertion site. In some 
embodiments, an insertion sensor such as described in Us. 
patent application Ser. No. 12/098,355 may also be used. 
After insertion, hypothermia ?uid is delivered from the ?uid 
source 20 to the patient’s cavity 12 through the delivery 
member. Fluid pressure Within the cavity is limited Without 
providing pressure feedback information or control to the 
?uid source. 

[0041] In another embodiment, the system may be used to 
infuse an initial bolus of ?uid, or liquid/particulate mixture, 
but then may function as heat-exchanger to simply cool the 
?uid Within the peritoneal cavity With no further ?uid infusion 
and/or extraction required. For example, as shoWn in FIG. 2, 
the distal end of the ?uid delivery member 16 has a cooling/ 
Warming element 22, such as a heat-exchanger. In this 
embodiment, the ?uid may be left Within the peritoneal cavity 
at the end of the cooling period or may be extracted. If the 
?uid is left in the cavity, it may be Warmed by the heat 
exchanger. Additionally, the ?uid may be replaced by Warmed 
?uid at the end of the cooling period and then Warmed or 
cooled in order to achieve the desired reWarming rate. As an 
alternative, a heat-exchange catheter may be placed through 
or alongside the ?uid delivery member Within the cavity 12. 
In this embodiment, the catheter itself may contain a cooling/ 
Warming apparatus and/or a pumping mechanism to circulate 
?uid Within the cavity Without pumping the ?uid externally. 
The cooling/Warming apparatus may consist of a variety of 
mechanisms, including circulating ?uid or gas, a peltierjunc 
tion, etc. 
[0042] In yet another embodiment, the ?uid Within the cav 
ity may be cooled by an endothermic reaction Which cools the 
peritoneal cavity via a chemical reaction. This reaction may 
be tailored to be temperature dependent and may be sus 
pended or drastically sloWed at the target temperature (typi 
cally Within the 30-34 degree Celsius range). This reaction 
may also be generated Within the ?uid-?lled cavity by a 
steady or intermittent infusion of reactive compounds Which 
function to complete the endothermic reaction and loWer the 
cavity temperature. Any endothermic chemical reaction may 
be used so long as it is biocompatible. 

[0043] In yet another embodiment, instead of requiring the 
bag of ?uid to be prechilled, it may be rapidly cooled using a 
C02 cartridge or other source of compressed gas or endother 
mic reaction to cool ?uid immediately prior to its infusion 
into the cavity. In another version of this embodiment, the 
?uid may be cooled as it enters into the cavity and may be kept 
at room temperature outside of the body. This relieves the 
requirement for prechilling and decreases the overall nursing 
burden. 



US 2013/0226077 A1 

[0044] In yet another embodiment of the invention, a ?xed 
volume of ?uid may be used that is safe for all patients (i.e., 
1-2 L) and is then automatically cycled to achieve the desired 
cooling/Warming rates, based, e. g., on the temperature of the 
?uid in the cavity and additional temperature sensors else 
Where in the body. In this embodiment, the volume of ?uid in 
the cavity can be kept track of by the pump and ?uid infusion/ 
extraction may be coupled to ensure that excessive pressures 
are not generated and excessive volumes are not infused. 
Alternatively, a ?xed volume of ?uid may be infused and the 
pressure measured post-infusion. This post-infusion pressure 
may be maintained throughout the treatment cycle to ensure 
that a minimum volume of ?uid is maintained Within the 
cavity. 
[0045] In the embodiment shoWn in FIG. 3, the ?uid deliv 
ery member includes a ?uid infusion line 30 leading from the 
?uid source 31, Which is shoWn here as an infusion pump. The 
system also includes a ?uid extraction line 32 leading from 
the patient’ s peritoneal cavity 12 to a drainage reservoir 34. A 
pressure-responsive valve 36 (such as a pop-off valve or 
passive or active check valve), or other pressure limiting 
mechanism, may be incorporated in line With the infusion and 
extraction lumens to ensure that once the desired pressure is 
achieved the infused ?uid is shunted back into the ?uid path 
(or into the drainage reservoir) and/or the ?uid extracted is 
immediately shunted outside of the body regardless of pump 
function. With these redundant safeguards, excessive cavity 
pressure may be prevented Without halting further ?uid in?ux 
and/ or shunting ?uid out of the peritoneal cavity. In this 
embodiment, these pop-off valves may be present on the 
in?oW lumen, the out?oW lumen, or both lumens. The pop -off 
valves may be the only safeguard against over-pressurization, 
or they may be used in combination With a pressure sensor as 
a redundant protection mechanism to ensure that the over 
pressuriZation never occurs. The device may be capable of 
performing a diagnostic to check the functionality of both 
pop-off valves prior to therapy initiation. 

[0046] In the embodiment shoWn in FIG. 4, a pop-off valve 
40 has been incorporated into a paramedic unit Wherein the 
?uid source is a ?xed volume bag 42. This system may be 
utiliZed in an ambulance, and the entire bag may be infused in 
every patient With the excess ?uid being shunted directly to a 
Waste reservoir 44 if the target or threshold pressure is 
exceeded. This Will alloW each patient to receive a maximum 
volume of ?uid in transit, after Which the infusion/extraction 
ports may be connected to the full device in the emergency 
room (or elseWhere), and the cycling of ?uid and monitoring 
of temperatures and/ or pressures may begin. The paramedic 
unit therefore needs to consist only of the infusion catheter 
46, the safety pop-off valve 40 (or other pressure protective 
mechanism) and a reservoir of ?uid 42 (pre-chilled or chilled 
on demand). 

[0047] In many of the embodiments described above, the 
?uid delivery member accesses the patient’ s peritoneal cavity 
via an incision in the abdominal Wall. Other means of access 
ing the peritoneal cavity are Within the scope of the invention. 
For example, in the embodiment shoWn in FIG. 5, the ?uid 
delivery member 50 accesses the peritoneal cavity transgas 
trically to deliver ?uid from infusion pump (or other ?uid 
source) 52 via catheter 54 and to (optionally) extract ?uid 
through extraction line 56 to drainage reservoir 58. Other 
embodiments may employ transrectal access or other natural 
ori?ce translumenal access to the peritoneal cavity. 
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[0048] In some embodiments it may be desirable to monitor 
the patient’s temperature. For example, exhaled air may be 
used as an indication of core temperature. As shoWn in FIG. 6, 
temperature sensors 60 disposed on an endotracheal tube 61 
(e.g., on the cuff 62 and/or on an interior surface of the lumen 
64) may be placed Within the patient’s trachea 66 to measure 
the temperature of exhaled air to indicate the temperature of 
the lungs Without requiring any invasive sensors. One or more 
temperature sensors may also be disposed in the airWay line 
external to the patient. This information may be used to moni 
tor or control Warming or cooling of the patient. Also, the 
difference betWeen inhaled and exhaled air can be correlated 
to patient core temperature. If an endotracheal tube is not 
being used, temperature sensors may also be disposed in a 
mask over the patient’s nose and/ or mouth. 
[0049] FIG. 7 shoWs an alternative temperature sensor for 
use With the system of this invention. In this embodiment, 
multiple temperature sensors 70 are disposed along an esoph 
ageal catheter 72 for monitoring and/or control of the system. 
The use of multiple temperature sensors can help ensure that 
system control Will not be based on an erroneous reading from 
a single under- or over-inserted sensor. Failure of one tem 
perature sensor to agree With the others indicates that the 
sensor is in the Wrong place. 
[0050] FIG. 8 shoWs yet another temperature sensor for use 
With the system of this invention. In this embodiment, a 
temperature sensor 80 disposed on a urethral catheter 82 is 
placed Within the urethra 84 as shoWn. A retention balloon 86 
helps hold the catheter Within the bladder 88 in a knoWn 
manner. Once again, information from temperature sensor 80 
may be used to monitor and/ or control the Warming or cooling 
provided by the system of the invention. Multiple temperature 
sensors may be used, as in the embodiment of FIG. 7. 

[0051] In some embodiments, the hypothermia system 90 
may be combined With a CPR resuscitation system 92, as 
shoWn in FIG. 9. The tWo devices could, for example, share 
the same enclosure, battery and microprocessor and could 
function in unison to resuscitate the patient While providing 
therapeutic hypothermia. 
[0052] Additionally, the peritoneal infusion of cold or 
Warm ?uid could be used as an adjunct to other temperature 
management technologies. For example, 2 liters of cold ?uid 
could be infused into the peritoneal cavity via a hypothermia 
system 100 in order to jump start the cooling process after 
Which external cooling blankets 102 or other hypothermia 
producing therapies can be implemented, as shoWn in FIG. 
10. 

[0053] In yet further embodiments, the IV ?uid may be 
cooled With an ultrasonic refrigeration method. Or the tissues 
may be cooled directly via ultrasonic or other energy trans 
mission means. One such example involves the use of an 
ultra-sonic cooling incorporated into a helmet for a neuro 
protective device. These focused cooling technologies may 
be used to target any organ, though, including the heart, brain, 
liver, kidneys, etc., or may be used to cool the entire body. 
[0054] Tissue penetration and placement of the ?uid deliv 
ery member can be achieved in any manner knoWn in the art, 
such as that described in US 2007/ 0106247, Which has been 
incorporated herein by reference. The device may then report 
entry to the user and/ or automatically initiate therapy. 
[0055] To provide lumens for ?uid infusion and for ?uid 
extraction, a dual lumen catheter may be used. FIGS. 11 and 
12 shoW one embodiment in Which initial access through the 
abdominal Wall 113 to the cavity 112 is obtained With a ?ll 



US 2013/0226077 A1 

trocar, catheter or needle 110. Infusion tubing 116 leads from 
a ?uid source (not shown to a cap or ?uid seal 117. An 
extraction catheter 118 may be inserted through cap 117 to 
extract ?uid from the cavity, e. g., after a rapid infusion phase 
of the therapy. In some embodiments, the distal end 119 and 
inlet port of the extraction catheter 118 may be Weighted to 
ensure that it lies in the most dependent portion of the peri 
toneal cavity 112. 
What is claimed is: 
1. A therapeutic ?uid infusion and extraction system, com 

prising: 
a ?uid source; 

a ?uid delivery member adapted to be inserted into a peri 
toneal cavity of a patient, the ?uid delivery member 
being con?gured to infuse ?uid from the ?uid source 
into the peritoneal cavity and to remove ?uid from the 
peritoneal cavity; and 

a cavity pressure limiter adapted to limit ?uid pressure 
Within the peritoneal cavity Without providing feedback 
control to the ?uid source. 

2. The system of claim 1 Wherein the cavity pressure limiter 
comprises a pressure relief valve con?gured to control ?oW of 
?uid through the ?uid extraction member. 

3. The system of claim 2 Wherein the pressure relief valve 
is con?gured to open When the ?uid pressure Within the 
peritoneal cavity reaches a predetermined pressure. 

4. The system of claim 1 further comprising an outlet port 
disposed in the ?uid delivery member, the outlet port being 
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con?gured to automatically commence infusion of ?uid When 
the ?uid delivery member enters the peritoneal cavity. 

5. The system of claim 1 further comprising a Weight 
disposed near an inlet port. 

6. The system of claim 1 Wherein the ?uid source com 
prises a pump and the cavity pressure limiter comprising a 
torque limiter in the pump. 

7. The system of claim 6 Wherein the torque limiter com 
prises a clutch plate. 

8. The system of claim 1 Wherein the ?uid delivery member 
comprises a multi-lumen catheter. 

9. The system of claim 1 further comprising a heat 
exchange element thermally coupled to the ?uid delivery 
member. 

10. The system of claim 9 Wherein the heat exchange 
element is con?gured to cool the ?uid from the ?uid source. 

11. The system of claim 9 Wherein the heat exchange 
element is con?gured to heat the ?uid from the ?uid source. 

12. The system of claim 1 Wherein the ?uid source is ?lled 
With a hypothermia ?uid. 

13. The system of claim 1 further comprising a patient 
temperature sensor. 

14. The system of claim 13 Wherein the temperature sensor 
is mounted on an endotracheal cuff. 

15. The system of claim 13 Wherein the temperature sensor 
is mounted on an esophageal catheter. 

16. The system of claim 13 Wherein the temperature sensor 
is mounted on a bladder catheter. 

* * * * * 


