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(57) ABSTRACT 

A system and method for cooling and Warming the central 
nervous system of a patient comprises a delivery tube With 

one of the ends couplable to a supply of ?uid. A head 

structure is coupled to the other end of the delivery tube and 
cooling or Warming ?uid is directed through the tube to the 
head structure. The head structure is con?gured to be placed 

Within the rectal cavity of a patient such that either a contact 
surface on the head structure or the ?uid itself directly 

contacts a portion of the rectal mucosal membrane. A means 

for reversing the vertebral venous ?oW of blood through 
Batson’s plexus supplies cooled or Warmed blood directly to 
the vertebral structures. Unique methods of utilizing the 
system to selectively cool and Warm the central nervous 

system structures of a patient are set forth herein. 
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SYSTEM AND METHOD USING THE RECTAL 
MUCOSAL MEMBRANE FOR INDUCING 

HYPOTHERMIA AND WARMING 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to a system 
and method for cooling and Warming the body and speci? 
cally relates to a system and method for selectively inducing 
hypothermia or Warming in the cental nervous system. 

BACKGROUND OF THE INVENTION 

[0002] Hypothermia, Which is the condition of loWered 
normal body temperature in a Warm blooded animal, has 
been used therapeutically for the treatment of human brain 
injury, spinal cord injury, and spinal cord ischemia for many 
years. Therapeutic hypothermia is used as a neural pro 
tectant in situations Where there is central nervous system 
ischemia, trauma, or hypoxia. Such situations can occur 
from stroke, global ischemia, accidental trauma, or may be 
induced during surgery. The induction of therapeutic hypo 
thermia folloWed by reWarming is noW an integral part of 
modern surgery. In fact, many surgical procedures currently 
performed are successfully accomplished With the aid of 
hypothermia. Hypothermia as a medical therapy is recog 
niZed as a method of preserving brain tissue in the setting of 
focal and global ischemia. 

[0003] Normal core temperature for humans is in the range 
of 36-38° C. Medical and surgical hypothermic therapy is 
considered “mild hypothermia” When the core temperature 
is cooled to approximately 32-35° C., and “deep hypother 
mia” When the core temperature is reduced beloW 32° C. 
Hypothermia has been shoWn in animal models to reduce the 
permeability of the blood brain barrier. It also causes a 
reduction in metabolic activity, along With decreased cere 
bral demand for glucose and oxygen. Other effects of 
hypothermia on the brain and spinal cord include decreased 
rates of high energy phosphate depletion, decreased lactate 
accumulation, reduced biosynthesis, and decreased release 
and uptake of some neurotransmitters. Hypothermia also 
loWers intracranial pressure and can inhibit brain edema. 
Individual organ hypothermia, such as that used on trans 
planted organs, is also used to preserve organs other than the 
central nervous system. 

[0004] KnoWn techniques for inducing hypothermia 
involve both surface cooling and internal cooling, some 
times in conjunction With drugs that disable homeostatic 
responses. For example, some present methods for inducing 
hypothermia by surface cooling include externally applied 
cold packs, Whole body ice, ice blankets, immersion in ice 
Water, and chilled forced air refrigeration. Some internal 
cooling techniques include methods such as infusion of cold 
saline into veins, arteries, and/or into the peritoneum, and 
direct extracorporeal cooling. 

[0005] Surface techniques for achieving and maintaining 
central nervous system hypothermia are generally unsatis 
factory for a number of reasons. First, the organ that is 
generally the focus of cooling, the central nervous system, is 
actually cooled last With such techniques. Also, the time to 
cool the central nervous system can be in the order of four 
hours or greater. Further, the inertia produced by a steady 
drop in temperature can produce an “overshoot” condition in 
Which organ damage from excessive hypothermia can occur. 
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Additionally, surface cooling, especially for deep hypother 
mia, often requires supplemental internal cooling and phar 
macological assistance. Cooling by cold blankets and dress 
ings is also often uncomfortable and induces shivering in the 
patient. Furthermore, there is a risk of body surface injury, 
and the need to anesthetiZe for deep hypothermia is often 
required. Similar draWbacks occur in Warming or re-Warm 
ing the body, such as reWarming a patient after hypothermia. 

[0006] Internal cooling, on the other hand, is an invasive 
process Which is associated With other problems, including 
infection, thrombosis, arrhythmia, and cardiac ischemia. 
Another problem is that the entire body is necessarily cooled 
in situations Where only the central nervous system should 
be cooled. Because there are such problems associated With 
current methods of inducing hypothermia, a non-invasive 
cooling system and technique that is focused on the target 
organ, most notably the central nervous system, Would be 
desirable. It is also desirable to have a non-invasive system 
for Warming the body selectively. 

[0007] Therefore, it is an object of the invention to provide 
targeted central nervous system cooling and Warming. It is 
also an objective of the invention to provide a hypothermia/ 
Warming system and technique that minimiZes or avoids an 
overshoot cooling or Warming of the body. It is another 
objective of the invention to cool/Warm the central nervous 
system in a non-invasive manner. It is further an objective of 
the invention to develop a hypothermia/Warming system and 
technique Which can Work concurrently and synergistically 
With existing cooling/Warming systems. 

SUMMARY OF THE INVENTION 

[0008] The above-discussed objectives are addressed in 
the present invention Which comprises a system and method 
for selectively cooling/Warming the central nervous system 
in a patient, as Well as contribute to systemic cooling/ 
Warming. In one embodiment, the system includes cooling/ 
Warming ?uid capable of transferring body heat or caloric 
energy, a head structure con?gured to receive the ?uid, and 
a delivery tube to deliver the ?uid to and from the head 
structure. The head structure is placed in the rectal cavity of 
a patient to cool/Warm blood proximate the rectal cavity. The 
?oW of blood cooled or Warmed by the system is then 
reversed and delivered to the central nervous system through 
the vertebral venous plexus, or Batson’s plexus. 

[0009] Rectal mucosal membrane cooling/Warming in 
conjunction With the reversal of blood ?oW through Batson’s 
plexus provides direct cooling/Warming of the spinal struc 
tures and other central nervous system areas. Reversal of 
?oW in Batson’s plexus refers to the physical phenomenon 
of reversing the ?oW of blood through the veins of the 
vertebral structures When intraabdominal pressure is 
applied. Normally, the vertebral venous plexus in the pelvis, 
sacrum and lumbar spine assist in carrying venous blood 
from the meningorachidian veins of the vertebral structures, 
including the spinal cord, to the sacrum, the sacral plexus, 
the iliac veins and ultimately to the inferior vena cava and 
to the heart. HoWever, the vertebral venous plexus or Bat 
son’s plexus is valveless, so blood is free to ?oW in either 
direction. The Batson effect occurs upon increased intraab 
dominal pressure, Which causes reversal of pelvic and lum 
bar venous ?oW. Venous blood then ?oWs from the inferior 
vena cava and sacral venous plexus into the meningorachid 
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ian blood vessels. In short, normal blood ?oW occurs from 
the spinal column toward the heart, but under Batson’s 
described effect, blood ?oW can occur in the opposite 
direction, providing blood ?oW back to the spinal structures. 

[0010] By using Batson’s plexus reverse blood ?oW by 
increased intraabdominal pressure in conjunction With cool 
ing/Warming of the blood draining the rectal mucosal mem 
branes, internal cooling/Warming is more efficiently and 
effectively accomplished at the spinal cord and brain, such 
as to induce hypothermia and recover from the hypothermia 
Without the draWbacks of external or invasive techniques. In 
one embodiment of the invention, the head structure of the 
system is placed or positioned Within the outermost tWo 
thirds of the rectal cavity, commonly knoWn as the ampulla. 
Caloric energy is transferred betWeen the rectal mucosal 
membrane and the head structure and ?uid, thereby cooling 
or Warming, respectively, the blood draining the ampulla. 
While this is done, the direction of the vertebral venous 
blood ?oW is reversed so as to selectively direct the cooled 
or Warmed blood retrograde through Batson’s plexus and 
into the spinal structures, and With prolonged reversal to 
cranial structures. 

[0011] The vertebral venous blood ?oW is preferably 
reversed by applying intraabdominal pressure to the 
patient’s body. This is accomplished through a number of 
Ways, such as by using an abdominal restraint or binder or 
lumbar support. As the blood ?oW in the vertebral venous 
plexus is reversed, the cooled or Warmed blood is delivered 
from the rectal and sacral veins directly to the vertebral 
bones, the epidural and intrathecal space, and the spinal 
cord. By maintaining the increase in the intraabdominal 
pressure long enough, cranial structures Will also be cooled 
by the venous blood ?oW. 

[0012] In one aspect of the invention, the supply of ?uid 
is delivered into a bulb through a delivery tube, such as 
through an IV drip bag or through a pump apparatus. The 
delivery tube preferably is bilumenal, having at least one 
in?oW and one out?oW lumen so that ?uid can be circulated 
into and out of the bulb. The in?oW lumen delivers the ?uid 
directly to the bulb and the out?oW lumen removes the ?uid 
from the bulb. In one embodiment, the delivery tube is 
?exible and extends in length such that the ?uid supply is 
generally remote from the patient. 

[0013] The system may generally have several different 
embodiments, such as a “dry” system in Which ?uid remains 
at all times Within the head structure, and a “Wet” system in 
Which ?uid is able to exit the head structure to make direct 
contact With the rectal mucosal membrane. In the various 
embodiments, the head structure may take a variety of 
different forms, such as a single bulb, a ?exible, expandable 
bag, a tandem con?guration having a proximal bulb and a 
distal bulb, a helix, or any other suitable form for the Wet or 
dry embodiments. 
[0014] In the “dry” embodiment of the invention, the bulb 
has a contact surface Which is operable to transfer caloric 
energy or heat betWeen the rectal mucosal membrane and the 
?uid. The ?uid generally does not leave the bulb. The 
contact surface of the “dry” embodiment of the bulb has a 
large surface area Which is able to make contact With a large 
amount of the rectal mucosal membrane. The head structure 
bulb preferably conforms to the shape of the rectal cavity 
after insertion into the rectum so that the contact surface can 
make extended contact With the rectal mucosal membrane. 
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[0015] In the “Wet” embodiment of the invention, the 
contact surface of the bulb has a plurality of apertures 
therethrough. The ?uid is directed through the apertures and 
out of the bulb, directly contacts the rectal mucosal mem 
brane to cool or Warm it, and then is draWn back through the 
apertures and into the bulb. The ?uid is then directed out of 
the rectal cavity through the out?oW lumen of the delivery 
tube. 

[0016] The head structure can come in a variety of shapes 
and con?gurations. In one embodiment, the head structure is 
in a compressed form before insertion into the rectal cavity, 
and is thereafter able to expand once inside the rectal cavity. 
This alloWs for ease of insertion With minimal discomfort to 
the patient, While permitting maximal contact With the rectal 
mucosal membrane after insertion. In one embodiment, the 
head structure, noW inside the rectal cavity, is able to further 
enlarge in siZe in direct relation to the delivery ?oW rate of 
the ?uid from the delivery tube. In this embodiment, the 
head structure can be a ?exible elongated bag that expands 
and enlarges in siZe as the ?uid is delivered. In such an 
embodiment, the ?uid is preferably delivered by a pump 
apparatus. 

[0017] In another embodiment, the bulb does not signi? 
cantly change shape or siZe after its initial expansion inside 
the rectal cavity. As the ?uid circulates therethrough, its siZe 
and shape remain generally constant regardless of the ?oW 
rate of the ?uid. 

[0018] In yet another embodiment of the system, the 
cooling/Warming head structure is con?gured having a 
proximal bulb and a distal bulb positioned in tandem to each 
other. The proximal end of rectal cavity is de?ned herein for 
illustrative purposes, as being the end proximal to the anal 
outlet. The distal end or area is then distal to the anal outlet. 
In one such tandem bulb con?guration of the head structure, 
the proximal bulb (closest to the anal outlet) receives 
cooling ?uid While the distal bulb (deeper into the rectum or 
colon; further aWay from the anal outlet) remains Warm or 
non-cooled. The proximal bulb is positioned in the portion 
of the rectal cavity Which is drained by the inferior and 
middle rectal veins such that the outermost tWo-thirds of the 
rectum, or ampulla, Will be selectively cooled or Warmed. 
The inferior and middle rectal veins directly supply the 
spinal cord and the central nervous system structures When 
intraabdominal pressure is applied to reverse the blood ?oW 
through Batson’s plexus. The Warm (non-cooled), distal 
bulb can be positioned in the innermost one-third of the 
rectum to prevent cooling of that portion of the rectal 
mucosal membrane drained by the superior rectal vein. The 
superior rectal vein does not participate in Batson’s plexus 
reversal of blood ?oW. Thus, the Warm or non-cooled bulb 
is able to prevent portions of the body not related to the 
vertebral structures and/or the central nervous system from 
being actively cooled. In this manner, With the proximal bulb 
actively cooling or Warming the spine and central nervous 
system structures and the distal bulb acting to keep other 
structures from being actively cooled or Warmed, selective 
cooling or Warming of the central nervous system can be 
accomplished. As discussed herein, the bulb Which is gen 
erally not participating in the active cooling or Warming may 
be maintained at a temperature that does not signi?cantly 
affect the body or Which prevents the cooling/Warming of the 
other bulb from signi?cantly affecting portions of the body. 



US 2004/0039430 A1 

[0019] The invention can be used to induce hypothermia 
and can be used to re-Warm the patient after hypothermia is 
no longer required, or might be used to Warm an individual 
With hypothermia induced by environmental exposure or 
other causes. The Wet or dry systems Would deliver a 
Warming ?uid Without cold ?uid delivery. 

[0020] One “Wet” embodiment of a tandem bulb con?gu 
ration of the head structure alloWs ?uid out through the 
apertures in order to bathe the rectal mucosal membrane. In 
such an embodiment, ?uid is delivered to the proximal bulb 
and exits the proximal bulb through apertures to bathe the 
rectal mucosal membrane. The ?uid is thereafter retrieved 
through apertures of the distal bulb and is then delivered to 
the out?oW lumen of the delivery tube and out of the patient. 

[0021] In all embodiments of the invention the system 
provides direct and precise cooling or Warming of the spinal 
cord and other central nervous system structures Without the 
draWbacks of the prior art. Various advantages and objec 
tives of the present invention Will become more readily 
apparent beloW from the brief description of the draWings 
and the detailed description of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The accompanying draWings, Which are incorpo 
rated in and constitute a part of this speci?cation, illustrate 
embodiments of the invention and, together With a general 
description of the invention given above, and the detailed 
description of the embodiments given beloW, serve to 
explain the principles of the invention. 

[0023] FIG. 1 is a schematic vieW of an embodiment of 
the system of the invention; 

[0024] FIG. 2 is a side vieW, in partial cross-section, of a 
patient body illustrating one embodiment of the system used 
Within the rectal cavity of the body; 

[0025] FIG. 3A is a side vieW, in partial cross-section of 
a “dry” embodiment of a bulb of FIG. 1; 

[0026] FIG. 3B is a side vieW, in partial cross-section, of 
another “dry” embodiment of a bulb; 

[0027] FIG. 3C is a side vieW, in partial cross-section, of 
a ?exible bag con?guration of a head structure of the 
invention; 

[0028] FIG. 4A is a side vieW in partial cross-section, of 
a tandem bulb con?guration of a “dry” embodiment of the 
head structure; 

[0029] FIG. 4B is a side vieW, in partial cross-section, of 
a patient body illustrating one embodiment of the system 
With the head structure of FIG. 4A used Within the rectal 
cavity of the body; 

[0030] FIG. 5A is a side vieW, in partial cross-section, of 
a “Wet” embodiment of the head structure; 

[0031] FIG. 5B is a side vieW, in partial cross-section of 
a tandem bulb con?guration of a “Wet” embodiment of the 
head structure of the invention; 

[0032] FIG. 6 is a perspective vieW of an applicator sheath 
and plunger of the invention for inserting a head structure 
into a body cavity; 
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[0033] FIG. 7A is a cross-sectional vieW of an alternative 
embodiment of the head structure of the invention shoWn 
compressed Within the applicator sheath; and 

[0034] FIG. 7B is a side cross-sectional vieW of the head 
structure of FIG. 7A With the sheath retracted and the bulb 
expanded. 

DETAILED DESCRIPTION 

[0035] FIG. 1 is a schematic vieW of one embodiment of 
the cooling system 10 of the present invention. The system 
Will be described in one embodiment herein for providing 
cooling and hypothermia. HoWever, in accordance With 
another aspect, the system may be used for Warming to 
counteract the induced hypothermia or to counteract other 
hypothermia or cooling conditions such as those associated 
With exposure to environmental conditions. The system 10 
includes a delivery tube or tubes 12 Which are coupled to a 
supply 15 of ?uid to be dispensed therethrough. The supply 
15 may include, for example, an IV. drip bag 37 or a pump 
38, for example. The delivery tube 12 is coupled to a 
cooling/Warming head or head structure 14 Which receives 
?uid delivered thereto by the delivery tube 12. The delivery 
tube 12 in one embodiment is bilumenal, having an in?oW 
lumen hand an out?oW lumen 13, thereby alloWing the 
cooling ?uid to be circulated into and out of the head 
structure 14. In several embodiments, the head structure 14 
is in the shape of a bulb or multiple bulbs, but it may take 
other forms as Well. For example, the head structure might 
be a helix as discussed beloW, an expandable bag, or may 
have a stellate cross-section such as that shoWn in US. Pat. 
Nos. 5,830,186 and 5,846,216. 

[0036] As illustrated in FIG. 1, the end of the delivery 
tube 12 opposite the head structure 14 can be coupled to an 
IV. drip bag 37 for continuously dispensing the ?uid at a 
controlled drip rate into tube 12. Alternatively, the tube 12 
might be connected to a pump device 38 for pumping the 
?uid into and out of the head structure 14 via the delivery 
tube 12 at a predetermined ?oW rate. When an IV. is 
utiliZed, a vacuum pump or other structure (not shoWn) 
might be utiliZed With a “dry” embodiment of the invention 
to provide a proper ?oW through of ?uid. The delivery tube 
12 may be made of PVC material or of a suitable biode 
gradable material for more environmentally safe disposal, 
and preferably is ?exible and extends in length such that the 
cooling ?uid supply is generally remote from the patient. 

[0037] As discussed further beloW, the head structure 14 is 
operable either to directly contact the rectal mucosal mem 
brane for heat or caloric energy transfer betWeen the rectal 
mucosal membrane and the ?uid Which remains inside the 
head structure (the “dry” embodiments of FIGS. 1 through 
4); or to direct the ?uid into and out of the head structure 
through apertures such that the ?uid directly contacts the 
rectal mucosal membrane (the “Wet” embodiments of FIGS. 
5 and 7). 

[0038] The ?uid can be made up of any ?uid that is able 
to be cooled or Warmed. That is, any ?uid that can absorb or 
disperse heat and attract or output caloric energy may be 
used in the invention. It is preferable, of course, that 
non-toxic ?uids be used. Therefore saline or Water are tWo 
possible ?uids for the invention. Concerning the “Wet” 
embodiment of the invention, in Which the ?uid leaves the 
head structure through apertures to make contact With the 
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rectal mucosal membranes, the ?uid may have several 
additional characteristics that are advantageous. In one 
embodiment, the ?uid is generally not absorbable into the 
bloodstream of the patient, thus assuring that the patient 
does not develop problems associated With increased ?uid 
load or electrolyte imbalance. In another embodiment, the 
?uid may be at least partially absorbable into the blood 
stream of the patient. In still another embodiment, the ?uid 
may include an absorbable vasodilator medication Which 
can act to increase the venous blood ?oW to the rectal 
mucosal membranes, thereby increasing the amount of 
blood that is actively cooled or Warmed by the system. 
Vasodilation of the veins Which drain the rectal mucosal 
membranes is advantageous because, When intraabdominal 
pressure is applied to reverse the venous blood ?oW through 
Batson’s plexus, more cool or Warm blood is available to 
bathe the central nervous system structures. 

[0039] In accordance With another aspect of the present 
invention, a vasodilator may also be utiliZed in the “dry” 
versions of the invention. For example, as discussed further 
herein beloW, the head structure may be con?gured for 
dispensing a substance, such as a vasodilator, proximate and 
outside the “dry” head structure for enhancing the operation 
of the system. 

[0040] Referring noW to FIG. 2 and FIG. 3A, the head 
structure in the form of a bulb 14 is shoWn inserted into the 
rectal cavity 30 of a patient body 29. Within the rectal cavity 
30, the bulb 14 of this embodiment has contact surfaces 36 
Which Will contact the rectal mucosal membrane 32 When 
the bulb has been inserted into the rectal cavity 30. The 
contact surface is operable to transfer energy betWeen the 
?uid and the tissue, and therefore, the head structure is 
operable for transferring the energy betWeen the ?uid and 
the contact surface. Preferably, the bulb has an effective 
diameter such that the contact surface or surfaces 36 are in 
positive contact With the mucosal membrane 32 of the rectal 
cavity 30. In accordance With one aspect of the invention, 
the system 10 is used in conjunction With intraabdominal 
pressure to reverse the ?oW of blood through Batson’s 
plexus and directly cool or Warm the spinal structures 33 
With blood that is cooled or Warmed by the cooling head 
structure bulb 14 placed Within the rectal cavity 30. 

[0041] In accordance With one embodiment of the inven 
tive method, the bulb 14 is positioned in the proximal 
tWo-thirds (2/3) of the rectal cavity 30 illustrated by reference 
numeral 31 in FIG. 2. This proximal tWo-thirds of the rectal 
cavity is often referred to as the ampulla 31 and is also 
generally less sensitive than the area directly proximate the 
anus 28. Therefore, the body 29 should not seek to expel the 
bulb 14 When placed Within the ampulla 31, and the anal 
region Will adapt to the delivery tube 12. A distinct advan 
tage in locating the bulb 14 in the ampulla 31 is that the 
ampulla is generally drained by the middle and inferior 
rectal veins (not shoWn) Which return venous blood to the 
inferior vena cava (not shoWn). In accordance With the 
principles of the invention, the blood draining the ampulla 
31 is cooled or Warmed and delivered by retrograde ?oW to 
the spinal structures 33 via Batson’s valveless venous 
plexus. This is accomplished by increasing intraabdominal 
pressure by an amount high enough to reverse blood ?oW 
through this plexus. The intraabdominal pressure may be 
applied such as by using a velcro lumbar support, an 
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abdominal restraint or binder, or any other medically suit 
able method for creating increased intraabdominal pressure. 
Pressure increases in the range of approximately 30-90 mm 
Hg are generally suf?cient although factors such as the body 
habitus and idiosyncratic factors Will in?uence the required 
pressures needed to reverse the ?oW through Batson’s 
plexus. Upon the reversal of pelvic, sacral, and lumbar 
venous ?oW, the normal ?oW of blood that occurs from the 
spinal column toWard the heart is reversed, such that blood 
?oW occurs back into the spinal area. Therefore, using 
Batson’s plexus reverse blood ?oW With the system 10 in 
accordance With the principles of the present invention, 
?uids can cool or Warm the blood draining the rectal 
mucosal membranes 32 and more directly, effectively, and 
ef?ciently cool or Warm the spinal cord. In one embodiment, 
cooling to induce hypothermia is desired. Therefore, the 
embodiments are described herein beloW With respect to the 
cooling function for illustrative, not limiting purposes. 

[0042] FIG. 3A illustrates a side vieW, in partial cross 
section, of one embodiment of a cooling head structure in 
the form of a bulb 14 Which has a generally beehive-shaped 
cross-section With Walls 33 that form outpocketings 34 
Which de?ne elongated contact surfaces 36 for contacting 
the mucosal membrane 32 (See FIG. 2). The unique shape 
of the cooling bulb contact surface 36 having alternating 
outpocketings 34 and troughs 35 insures positive contact 
against the mucosal membrane 32 of the rectal cavity 30. 
This positive contact provides ef?cient transfer of caloric 
energy betWeen the rectal mucosal membrane 32 and tissue 
and the cooling bulb 14 and the ?uid therein, and further 
serves to hold the cooling bulb 14 in place Within the rectal 
cavity 30. Furthermore, the outpocketings 34 of the cooling 
bulb 14 are dimensioned in depth such that the contact 
surfaces 36 make positive contact With the rectal mucosal 
membrane 32 Without penetrating or otherWise tearing the 
delicate lining of the membrane 32. 

[0043] The delivery tube 12 of this embodiment is made 
up of an in?oW lumen 11 and an out?oW lumen 13 that may 
have multiple holes or openings 17 formed therein. As 
cooling ?uid exits the holes 17 in the in?oW lumen 11 of the 
delivery tube 12, it is directed radially outWardly to the 
contact surface 36 of the cooling bulb 14. Preferably, there 
is a suf?cient ?oW of ?uid to produce good contact on the 
inside of the Walls 33 for proper cooling and to keep the 
contact surfaces against the membrane 32. The material of 
the bulb 14 is operable to provide caloric energy transfer 
betWeen the ?uid and the contact surface 36 through the 
Walls 33. The bulb 14 in this “dry” embodiment is operable 
to direct the ?uid to contact surfaces 36. Heat exchange 
occurs at the Walls 33 and speci?cally at the contact surfaces 
36. Fluid is returned through holes 17 to the out?oW lumen 
13 of the delivery tube 12, and thereafter exits the rectal 
cavity. The in?oW and out?oW of ?uid cools or Warms the 
bulb 14 and cools or Warms the blood of the rectal tissue. 

[0044] FIG. 3B illustrates a side vieW, in partial cross 
section, of another “dry” embodiment of the cooling bulb 
14a Wherein the in?oW lumen 11 and the out?oW lumen 13 
of the delivery tube 12 are not perforated With openings 17. 
Rather, the in?oW lumen 11 and out?oW lumen 13 have open 
terminal ends 19, 21 (shoWn as staggered) to alloW passage 
of the cooling ?uid into and out of the cooling bulb 14a. 
Cooling ?uid exits the outlet or opening 19 of the end of the 
in?oW lumen 11 and is directed radially outWardly to the 
contact surfaces 36 of the cooling bulb 14a. The ?uid Which 
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is then returned to an outlet in the end 21 of the out?ow 
lumen 13 and thereafter exits the rectal cavity. The circu 
lating ?oW maintains the desired temperature of the head 
structure as it cools/Warms the tissue. 

[0045] FIG. 3B also illustrates an alternative feature of the 
invention Which might be incorporated into any of the “dry” 
embodiments of the invention, including the embodiments 
illustrated in FIGS. 3A, 3B, 3C and 4A, for example. The 
feature is illustrated With respect to FIG. 3B, but is not 
limited to that embodiment. Referring to FIG. 3B, the 
delivery tube 12 further comprises an additional lumen 15 
Which extends through or around the head structure for 
introducing a substance. The head structure is con?gured to 
dispense a substance proximate to the rectal tissue contacted 
by the head structure. For example, the head structure might 
dispense a vasodilator. Such a vasodilator or other suitable 
composition may be utiliZed to dilate the veins associated 
With the ampulla 31 to further improve the Batson’s plexus 
cooling or Warming effect. In FIG. 3B, lumen 15 is shoWn 
to extend through the bulb 14a and terminate in an opening 
19 at an end of the bulb. Alternatively, the lumen 15 might 
terminate elseWhere outside of and proximate to the cooling/ 
Warming head structure. Also, rather than having a single 
outlet 19, the lumen may be perforated With openings, such 
as those illustrated in FIGS. 3A and 3C. Therefore, the head 
structure might be con?gured in various different Ways for 
introducing a vasodilator or other suitable composition for 
improving the operation of the system in cooling or Warming 
portions of the body. 

[0046] FIG. 3C illustrates a side vieW in partial cross 
section of another “dry” embodiment of the cooling bulb 
Which is generally con?gured as a ?exible bag 16. This 
?exible bag 16 receives the delivery tube 12. The delivery 
tube 12 in this embodiment comprises an in?oW lumen 11 
and an out?oW lumen 13 that may be joined together at Wall 
23 to form a loop. When the delivery tube enters the bag 16, 
holes 17a operate to deliver the cooling ?uid into the cooling 
head structure bag 16 to ?ll it. Holes 17a also return ?uid to 
tube 13 to provide through circulation. Alternatively, the 
delivery tube 12 depicted in FIG. 3B can be used as Well. 
The cooling head structure bag 16 is ?exible and its shape 
is able to expand and conform to the shape of the rectal 
cavity When cooling ?uid is delivered, so that the contact 
surface 36a of the bag 16 makes extensive contact With the 
rectal mucosal membrane. In this embodiment, the bag 16 
expands in proportion to the in?oW rate of the cooling ?uid. 
Therefore, as the How rate of the cooling ?uid is increased, 
the internal pressure and siZe of the bag 16 also increases. 
There is a limit to the siZe of the expanding bag 16 so that 
the rectal cavity 30 does not re?exively expel the bag 16. A 
pump device 38 preferably delivers and retrieves the cooling 
?uid in this embodiment (see FIG. 1). 

[0047] Although the system’s supply of cooling ?uid can 
be delivered either through an IV drip bag 37 or through a 
pump 38 or through some other suitable method, it may be 
desirable to deliver the cooling ?uid via a pump apparatus 38 
in order to have control over both the in?oW rate of the 
cooling ?uid and the pressure generated Within the cooling 
head structure bulb 14. Where the bulb is in the form of an 
expanding bag 16 (FIG. 3C), pressure is necessary in order 
to in?ate the bag 16 and alloW it to conform to the shape of 
the rectal cavity 30. With this expandable bag embodiment, 
the pressure generated Within the cooling head structure bag 
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16 is proportional to the in?oW rate of the cooling ?uid, so 
that the in?oW rate of the cooling ?uid should be carefully 
monitored to avoid overpressuriZing the cooling head struc 
ture bulb. In the beehive-shaped bulb embodiment (FIG. 1), 
hoWever, the cooling head structure bulb 14 has ?exible 
pockets 34 that are pliable and conform more easily to the 
shape of the rectal cavity 30, such that the in?oW rate of the 
cooling ?uid might be increased With no appreciable 
increase in pressure Within the cooling head structure bulb 
14. 

[0048] In accordance With another aspect of the present 
invention, various monitors are utiliZed to provide tempera 
ture and pressure feedback to a care giver or operator Who 
is utiliZing the system. Referring to FIG. 3A, a temperature 
sensor 61, such as a thermocouple, may be incorporated on 
the inside of the head structure to monitor the temperature of 
the cooling or Warming ?uid. Based on that temperature, the 
?uid might be further cooled or further heated to achieve the 
desired result. Similarly, a temperature sensor 61 might be 
incorporated externally of the head structure, as illustrated in 
FIG. 3A, for providing temperature feedback With respect to 
the membrane 32 Which is being cooled. 

[0049] As noted above, pressure monitoring may also be 
desirable. Therefore, the system might incorporate a pres 
sure sensor 65 Which may be incorporated internally or 
externally of the head structure, as illustrated in FIG. 3A. 
The pressure sensor 65 monitors the ?uid pressure created 
internally of the head structure, or proximate the mucous 
membrane, so that the pressure might be controlled to yield 
desirable results and to prevent tissue damage. Although the 
temperature sensor 61 and pressure sensor 65 are indicated 
in the “dry” version of the head structure, as illustrated in 
FIG. 3A, such sensors might be incorporated in other 
embodiments of a “dry” head structure, and might also be 
incorporated into a “Wet” embodiment of the head structure 
to provide desirable temperature and pressure monitoring. 

[0050] The ampulla 31 and the rectum proper 39 are 
generally not as sensitive to the placement of a foreign body 
as is the end of the rectal cavity 30 proximate the anal region 
or anus 28. Therefore, the body 29 Will generally sense only 
the thin delivery tube 12 in the anal region 28, and Will adapt 
to the minor discomfort of the tube 12 Without seeking to 
expel the cooling bulb 14 (FIG. 2). Since the cooling bulb 
14 is lightWeight and Will preferably remain generally static 
Within the rectal cavity 30 once it has expanded, the bulb has 
minimal effects on the nerve endings in the rectal cavity 30. 
Therefore, the body 29 preferably does not sense the cooling 
bulb 14 as a stool and Will not react or respond to expel it 
from the rectal cavity 30. HoWever, should a boWel move 
ment occur, the stool Would push the cooling head structure 
bulb 14 out of the rectal cavity 30 as desired. BoWel 
preparations, such as those used With pre-colonoscopy pro 
cedures, Would preclude this from occurring. The material 
utiliZed to form the head structure should preferably not 
foster the groWth of micro?ora. While the cooling system 10 
of the present invention utiliZes a head structure Which is 
preferably con?gured for remaining unobtrusively Within 
the rectal cavity 30, it may be useful to precede the insertion 
of the head structure With an anesthetic around the anus 28 
and in the rectal cavity 30 to prevent immediate expulsion of 
the head structure as a foreign body. Furthermore, the head 
structure is preferably coated With an appropriate lubricant 
or oil such as paraffin oil or silicon oil to facilitate easy 
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insertion of the head structure. The cooling system of the 
present invention Will be generally inexpensive to manufac 
ture and to utiliZe. 

[0051] As illustrated in FIG. 4A in accordance With 
another “dry” embodiment of the invention, the head struc 
ture 40 has tandem bulbs 42, 44 and is to have a Warm or 
non-cooled portion, such as a Warm or non-cooled distal 
bulb 44, positioned in tandem With a cooler portion, such as 
a cooled proximal bulb 42. In this embodiment having a 
tandem bulb head structure 40, the proximal or cold bulb 42 
receives the cooling ?uid While the distal or Warm bulb 44 
remains Warm or is simply non-cooled or at normal body 
temperature. That is, the distal bulb 44 may be actively 
Warmed to body temperature or above for Warming as 
discussed beloW, or it may simply not be actively cooled like 
the proximal bulb 42. FIG. 4A illustrates another delivery 
tube 12a With an in?oW lumen, or incourse lumen 41, and an 
out?oW lumen, or outcourse lumen 43, Which delivers the 
?uid to the distal bulb 44. The incourse lumen 41 and 
outcourse lumen 43 make up the delivery or transfer tube 
12a Which may be similar to the delivery tube 12 Which 
delivers ?uid to the proximal cooled bulb 42. The lumens 
might all be con?gured as a single structure or separately. In 
an alternative embodiment, the lumens 11, 13, 41, 43 might 
not simply terminate in the bulbs, but may have openings 
like openings 17, 17a illustrated in FIGS. 3A, 3C or other 
appropriate forms for circulating ?uid. 

[0052] FIG. 4B illustrates the embodiment illustrated in 
FIG. 4A inserted into the rectal cavity 30 of the patient body 
29. In this embodiment, the proximal bulb 42 is positioned 
in the proximal tWo-thirds 31 of the rectum, or ampulla. The 
inferior and middle rectal veins drain the ampulla 31. When 
intraabdominal pressure is applied, blood draining this part 
31 of the rectal cavity 30, having been Warmed or cooled, 
?oWs retrograde through Batson’s plexus. This retrograde 
?oW of blood through Batson’s plexus acts to directly cool 
or Warm the central nervous system structures 33. In this 
embodiment, the distal bulb 44 is positioned in the distal or 
most internal one-third (1/3) of the rectal cavity 30, as 
illustrated by reference numeral 39 in FIG. 4B. This section 
is referred to as the rectum proper 39. Preferably, a bulb has 
an effective diameter such that the contact surfaces 47, 49 
are in positive contact With the mucosal membrane 32 of the 
portion of the rectal cavity 30 With Which it makes contact. 
Therefore, the distal bulb of the tandem bulb embodiment 
may have a larger diameter than the proximal bulb, since the 
internal circumference of the rectal cavity is larger in the 
rectum proper 39 than it is in the ampulla 31. 

[0053] The bulb 44 may be used in order to keep the 
remaining organs of the patient body 29 Warm or unWarmed 
during central nervous system cooling or Warming. One of 
the draWbacks of the prior art is that cooling of the entire 
body is required in order to cool the target organ, the central 
nervous system. With the system and method of the present 
invention, selective cooling of the central nervous system 
can take place even While the rest of the body is either not 
cooled or actively Warmed. 

[0054] In one embodiment, the Warm distal bulb 44 may 
be actively Warmed. As illustrated in FIG. 4B, the system of 
this embodiment might further include a supply 67 of 
Warming ?uid in addition to a supply 15 of cooling ?uid. 
This Warming ?uid is preferably Warm Water or Warm saline 
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solution, but can be any ?uid capable of transferring caloric 
energy betWeen the rectal mucosal membrane 32 and the 
head structure or bulb. Warming ?uid is used to transfer heat 
to the rectal mucosal membrane 32 in the rectum proper 39 
if the ampulla is cooled, for example. The rectum proper 39 
is perfused and drained by the superior rectal vein (not 
shoWn) Which drains into the portal vein (not shoWn), and 
subsequently into the liver (not shoWn). The venous blood 
feeding the superior rectal vein does not come from the 
vertebral venous (Batson’s) plexus. Therefore, When 
intraabdominal pressure is applied, this Warmed blood does 
not ?oW retrograde to the central nervous system structures 
33 through Batson’s plexus, but rather is available to Warm 
the rest of the body 29. In this embodiment, therefore, the 
actively Warmed distal bulb 44 is operable to alloW the rectal 
mucosal membrane 32 of the rectum proper 39 to absorb 
caloric energy and Warm the rest of the patient’s body 29, 
While the actively cooled proximal bulb 42 is operable to 
absorb caloric energy from the rectal mucosal membrane 32 
of the ampulla 31 to cool the patient’s central nervous 
system structures 33. In this manner, the central nervous 
system is selectively cooled. Alternatively, both of the bulbs 
42, 44 might be Warmed to Warm or re-Warm the patient in 
accordance With the present invention. 

[0055] FIG. 5A illustrates a side vieW and partial cross 
section of another embodiment of the system Wherein the 
?uid exits the head structure. This “Wet” embodiment of the 
head structure in the form of a bulb 50 has openings or 
apertures 18a, 18b through the contact surface 52 Which 
have the function of permitting both in?oW and out?oW of 
?uid from the bulb 50. These apertures 18 are in ?uid 
communication With the inside of the bulb such that the ?uid 
is able to escape the bulb and directly bathe and cool or 
Warm the rectal mucosal membrane proximate the bulb. In 
this embodiment, the ?uid is ?rst delivered to the bulb 50 via 
the in?oW lumen 11 of the delivery tube 12. The cooling 
?uid exits the cooling head structure bulb 50 through the 
apertures 18a and bathes the rectal mucosa, such as to cool 
it. The ?uid is then retrieved or collected through apertures 
18b and delivered to the out?oW lumen 13 of the delivery 
tube 12 and out of the patient. A pump device preferably 
delivers and retrieves the cooling ?uid in this embodiment. 
In the bulb, the apertures 18a are preferably segregated from 
apertures 18b so that the delivery of the ?uid and the 
collection of the used ?uid are independent functions. That 
is, segregated volumes may exist in the bulb Which are 
linked separately to the lumens 11, 13. 

[0056] Multiple head structures like those shoWn in FIGS. 
1, 2, 3A, 3B, 3C, 4A, 4B, 5A, 5B, 7A, 7B and elseWhere 
described herein might be used in accordance With the 
principles of the present invention. For example, multiple 
such head structures might be used to cool or Warm a body 
and might be used simultaneously to speed the process. For 
example, tWo or more bulbs 14 or 50 might be used in a 
body. Therefore, the invention is not limited to the number 
of head structures used. 

[0057] FIG. 5B illustrates a side vieW and partial cross 
section of yet another “Wet” embodiment of the system 
Wherein the cooling head structure 54 is con?gured having 
a proximal bulb 56 and a distal bulb 58 positioned in tandem 
to each other. In this embodiment, the multiple bulbs sepa 
rate the dispersal and collection of ?uid. As noted above, the 
distal bulb 58 of a tandem bulb embodiment might have a 
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larger diameter than the proximal bulb 56, since the internal 
circumference of the rectal cavity is larger in the rectum 
proper 39 than it is in the ampulla 31. This ensures direct 
contact of the respective contact surfaces 57, 59 With the 
rectal mucosal membrane 32. In this embodiment, there are 
outlet apertures 60 formed through the contact surface 57 of 
the proximal bulb 56 and inlet apertures 62 formed through 
the contact surface of the distal bulb 58. These apertures 60 
and 62 are in ?uid communication With the rectal cavity such 
that the cooling ?uid is able to directly bathe and cool or 
Warm the rectal mucosal membrane. The ?uid is ?rst deliv 
ered to the proximal bulb 56 via the in?oW lumen 11 of the 
delivery tube 12. The ?uid exits the outlet apertures 60 of the 
proximal bulb 56 and bathes the rectal mucosal membrane. 
The used ?uid is then retrieved through the inlet apertures 62 
of the distal bulb 58 and delivered to the out?oW lumen 13 
of the delivery tube 12 and out of the patient. Apump device 
preferably delivers and retrieves the cooling ?uid in this 
embodiment. 

[0058] In the open “Wet” version of the embodiment, the 
?uid may be saline or Water, or alternatively, may be a ?uid 
Which is generally not absorbable in the bloodstream of the 
patient. A nonabsorbable ?uid Would assure that the patient 
does not develop problems associated With increased ?uid 
load or electrolyte imbalance. In another embodiment, the 
?uid might be at least partially absorbable into the blood 
stream of the patient. In still another embodiment, the ?uid 
may include an absorbable substance, Which is absorbed into 
the bloodstream. For example, the ?uid might include an 
absorbable vasodilator medication Which can act to increase 
the blood ?oW to and from the rectal membrane, thereby 
increasing the amount of blood that is actively cooled or 
Warmed in the system. Referring noW to FIG. 6, the cooling 
head structure (not shoWn, Which can be “dry” (FIGS. 1-4) 
or “Wet” (FIGS. 5, 7)), is compressed prior to insertion by 
being coupled at one end to a plunger 66 for slidably moving 
the head structure Within an applicator sheath 68. The 
applicator sheath 68 is elongated and contains the head 
structure in a compressed state While the applicator is 
inserted into the rectal cavity. Sheath 68 has a split end 69, 
Which spreads apart and alloWs the head structure to be 
pushed therethrough When plunger 66 is moved With respect 
to applicator sheath 68. Once the head structure has been 
inserted into the rectal cavity, the sheath 68 and plunger 66 
can be removed as described further herein beloW. The 
sheath 68 preferably includes peripheral tabs 70 Which set 
the insertion depth of the top section 72 of sheath 68. The top 
section 72 is smooth for easy insertion into the rectal cavity 
through the anus 28. The top section 72 might be lubricated 
With a suitable lubricant for easy insertion into the rectal 
cavity 30. The bottom section 74 of the applicator sheath 68 
includes a plurality of dimples 75 to provide a gripping 
surface for ?ngers When the plunger 66 is pushed into the 
sheath 68 to eject the head structure. 

[0059] As illustrated in FIG. 6, the applicator sheath 68 
and plunger 66 of the invention are preferably dimensioned 
so that the head structure may be properly located Within the 
rectum. The sheath 68 may be formed of polyethylene, While 
the plunger 66 may be an impact-resistant polystyrene, for 
example. Applicator sheath 68 includes a pull tab 76 con 
nected to a longitudinal tear-aWay strip 78 formed by 
perforations 79 along the length of the sheath 68. The pull 
tab is pulled aWay from sheath 68 as illustrated in phantom 
in FIG. 5 to tear aWay the strip 78. When the strip 78 is torn 
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aWay, a longitudinal slit is left on the sheath 68 to alloW for 
easy removal of the sheath 68 from the plunger 66 and 
delivery tube 12. The plunger 66 also has a preformed 
longitudinal slit 80 Which alloWs the plunger to be spread 
marginally along the slit so that the plunger 66 may also be 
removed from around the delivery tube 12 once the head 
structure has been inserted into the rectal cavity 30. The 
sheath 68 and plunger 66 can then be properly disposed of, 
leaving only the cooling head structure bulb and a portion of 
the delivery tube 12 Within the rectal cavity 30. 

[0060] In one embodiment of the invention, the head 
structure is generally resilient and/or ?exible, and Will 
expand to the desired shape and siZe When the sheath 68 is 
WithdraWn. Alternatively, the head structure, such as bulb 14 
(FIG. 1), or 16 (FIG. 3C) might have to be actively 
expanded such as With a pump system. When the sheath 68 
is WithdraWn, such as by pressing the bulb 14 (FIG. 1) out 
of the split end 69 of the sheath 68 by pushing plunger 66 
into the sheath, the bulb 14 expands to its desired shape, or 
may be expanded by pumping. 

[0061] Referring again to FIG. 1, a disposal package 26 is 
slidably coupled to the delivery tube 12 by a rubber or foam 
gasket seal 27. When the bulb 14 has been used and 
WithdraWn from the rectal cavity 30, the disposal package 26 
may be slid up along the length of delivery tube 12 to 
thereby receive the bulb 14. The seal 27 is used to Wipe the 
delivery tube 12 clean prior to disposal Within package 26. 
The tube 12 then preferably detaches from the head structure 
or bulb 14 and is placed in the disposal package 26. An 
adhesive strip 25 on a seal ?ap 23 of the disposal package 
26 seals the ?ap 23 against the package 26 for safe disposal 
of the used bulb 14 and delivery tube 12. 

[0062] FIGS. 7A and 7B illustrate a further alternative 
embodiment of a head structure of the present invention. As 
illustrated, the head structure includes a pigtailed or helical 
coiled or helix element 90. The element 90 includes an 
in?oW coil 92 for dispensing ?uid and an out?oW coil 94 for 
WithdraWing the ?uid. The coils 90, 92 are Wound together 
in an elongated shape and include a plurality of ?uid 
dispensing and WithdraWing apertures 96 formed therein. 
Therefore, the embodiment is a “Wet” embodiment. When 
the coiled element 90 is surrounded by a sheath 68, it is held 
in a compressed state for application into the rectal cavity 
(see FIG. 7A). Upon projecting the coiled element 90 out of 
the end of sheath 68 With the plunger 66, the coiled element 
90 then expands in diameter to form a generally elongated 
cylindrical structure to contact the rectal mucosal membrane 
32. The sheath 68 has an upper detent 95 Which encircles the 
plunger 66 and a loWer detent 96 Which also encircles the 
plunger. The detents 95, 96 keep the plunger 66 aligned and 
also act against end ridges 98, 100 on the plunger to contain 
the plunger 66 in the sheath 48. The outer surfaces of the 
coils 92, 94 of the coiled element 90 provide contact 
surfaces and ?uid is dispensed through the delivery tube 12 
and out of the coil 92 through the apertures 72, and is then 
draWn back in by coil 94. The coiled element 90 is appro 
priately coupled to the cooling ?uid delivery tube 12. 

[0063] The coiled element 90 in an expanded state is 
preferably con?gured to ?t snugly Within the rectal cavity 30 
of a patient and is preferably made of a lightWeight material 
Which is suf?ciently strong enough to maintain its expanded 
shape Within the body cavity. Preferably, hoWever, the coils 
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92, 94 are not too rigid, in order to avoid abrading the 
delicate rectal mucosal membrane 32. The coiled element 90 
operates in accordance With the principles of the invention 
as discussed herein above. 

[0064] Should it be undesirable to use the sheath and 
plunger system illustrated in one embodiment of invention, 
the head structure might be positioned Within the body 
cavity by a care giver, such as by using a gloved ?nger. To 
aid in the insertion of the head structure and positioning at 
the proper location, the delivery tube 12 preferably includes 
a depth marker such as a rib or ring 57 (FIG. 1) on the 
delivery tube for indicating to the user that the cooling head 
structure has been located at the proper position Within the 
rectal cavity (FIG. 1). Alternatively, a section of the delivery 
tube might be color coated. For example, the section of tube 
betWeen the marker 57 and cooling head structure might be 
a different color than the remaining section of the tube from 
the marker 57 back to the cooling ?uid supply. Furthermore, 
the tubing 12 may be impregnated With radiopaque marks 
along its length. 

[0065] Selective central nervous system cooling With 
minimal systemic cooling may be achieved With the inven 
tive system and method. Thus, the invention provides a 
number of distinct advantages. Cooled blood is directly 
delivered into the vertebral structures instead of systemically 
throughout the body. Furthermore, the cooled blood is 
delivered to the vertebral structures before signi?cant mix 
ing or dilution With Warmer systemic blood occurs. Side 
effects such as shivering and “overshoot” cooling are there 
fore reduced. Cooling ?uid dispensed through the head 
structure acts to cool the rectal mucosal membrane. Since 
the cooling system of the invention is utiliZed Within a 
formed body cavity, it is non-invasive and generally non 
painful. Since it is non-invasive, use of the system of the 
invention is not accompanied by the various draWbacks 
experienced With more invasive techniques. During opera 
tion of the cooling system, it is easy to initiate the admin 
istration of cooling ?uid simply by providing cooling ?uid 
?oW through the delivery tube and into the cooling head 
structure bulb. Similarly, stopping the cooling ?uid ?oW Will 
terminate the administration Whereupon it can simply be 
reinitiated by again beginning the ?oW through the delivery 
tube. Warming or re-Warming may also be similarly handled. 

[0066] In one embodiment, the cooling head structure 
bulb, either “dry” or “Wet”, may be dimensioned approxi 
mately 2.5 cm in length. The cooling head structure bulb is 
further pliable enough to deform to a compressed state and 
a smaller effective diameter When it is removed from the 
body cavity, such as by being pulled through the anal 
sphincter (not shoWn) of the anus 28. Preferably, the cooling 
head structure bulb is colored a special color, such as a dark 
yelloW, to reduce the soiled appearance of the cooling head 
structure bulb When it is removed. The elements of the 
cooling system should preferably be able to Withstand 
gamma radiation for the purpose of pre-use steriliZation. 
Furthermore, the materials are preferably safe to use in the 
presence of medical diagnostic systems such as magnetic 
resonance imaging (MRI), X-ray, or computeriZed tomog 
raphy (CT) scan. 

[0067] While the present invention has been illustrated by 
a description of various embodiments and While these 
embodiments have been described in considerable detail, it 
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is not the intention of the applicants to restrict or in any Way 
limit the scope of the appended claims to such detail. 
Additional advantages and modi?cations Will readily appear 
to those skilled in the art. The invention in its broader 
aspects is therefore not limited to the speci?c details, rep 
resentative apparatus and method, and illustrative examples 
shoWn and described. Accordingly, departures may be made 
from such details Without departing from the spirit or scope 
of applicant’s general inventive concept. 

What is claimed is: 
1. Adevice for cooling or Warming a portion of a body of 

a patient, comprising: 

a supply of ?uid; 

a head structure con?gured to receive the ?uid and 
operable to transfer caloric energy betWeen the ?uid 
and a contact surface of the head structure; 

a delivery tube coupled betWeen the supply and head 
structure for delivering ?uid to the head structure to 
affect the temperature of the head structure; 

the head structure con?gured to be positioned Within the 
rectal cavity of a patient With the contact surface 
contacting rectal tissue in the cavity, the contact surface 
operable for transferring caloric energy betWeen the 
rectal tissue and the ?uid. 

2. The device of claim 1 further comprising means for 
reversing the vertebral venous ?oW of blood through Bat 
son’s plexus to supply blood, affected by the temperature of 
the head structure, to the vertebral structures. 

3. The device of claim 1, the delivery tube further 
comprising an in?oW lumen and an out?oW lumen, the 
in?oW lumen operable to deliver the ?uid to the head 
structure, the out?oW lumen operable to remove the ?uid 
from the head structure. 

4. The device of claim 1, Wherein the contact surface of 
the head structure is extensive for contacting a signi?cant 
amount of the rectal tissue. 

5. The device of claim 2, Wherein the means for reversing 
vertebral venous blood ?oW through Batson’s plexus is 
selected from the group consisting of a lumbar support, an 
abdominal restraint, and an abdominal binder. 

6. The device of claim 1, Wherein the shape of the head 
structure is selected from the group consisting of a bulb, an 
expandable bag, and a helix tip. 

7. The device of claim 1, Wherein the head structure is 
made of a pliable material. 

8. The device of claim 1, Wherein the head structure is 
compressible for insertion Within the rectal cavity. 

9. The device of claim 1, Wherein the head structure is 
operable to expand and conform generally to the shape of the 
rectal cavity after insertion Within the rectal cavity. 

10. The device of claim 1 further comprising a pump 
device coupled to the supply of ?uid to pump ?uid to the 
head structure. 

11. The device of claim 10, Wherein the head structure is 
operable expand in direct relation to an in?oW rate of the 
?uid pumped thereto. 

12. The device of claim 1 Wherein the head structure is 
con?gured for dispensing a substance proximate to the rectal 
tissue contacted by the head structure. 

13. The device of claim 12 Wherein the head structure is 
con?gured for dispensing a vasodilator proximate the rectal 
tissue. 
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14. The device of claim 1, wherein the head structure 
comprises a proximal bulb and a distal bulb con?gured for 
being simultaneously positioned in the rectal cavity, the 
bulbs con?gured for receiving ?uid for transferring caloric 
energy betWeen the rectal tissue and the ?uid. 

15. The device of claim 14, Wherein the proximal bulb is 
con?gured for being positioned Within the portion of the 
rectum generally drained by at least one of the middle and 
inferior rectal veins. 

16. The device of claim 14, Wherein the distal bulb is 
con?gured for being positioned at least partially Within a 
portion of the rectal cavity generally drained by the superior 
rectal vein. 

17. The device of claim 14, further comprising a supply 
of cooling ?uid coupled to the proximal bulb to cool the 
proximal bulb. 

18. The device of claim 14, further comprising a supply 
of cooling ?uid coupled to the distal bulb to cool the distal 
bulb. 

19. The device of claim 14, further comprising a supply 
of Warming ?uid coupled to the proximal bulb to Warm the 
proximal bulb. 

20. The device of claim 14, further comprising a supply 
of Warming ?uid coupled to the distal bulb to Warm the distal 
bulb. 

21. The device of claim 1 Wherein at least one of the bulbs 
is con?gured for dispensing a substance proximate to the 
rectal tissue contacted by the bulb. 

22. A device for cooling or Warming a portion of a body 
of a patient, comprising: 

a supply of ?uid; 

a head structure con?gured to receive the ?uid; 

a delivery tube coupled betWeen the supply and head 
structure for delivering ?uid to the head structure; 

the head structure con?gured to be positioned Within the 
rectal cavity of a patient and operable to disperse the 
?uid to contact the rectal tissue in the cavity for 
transferring caloric energy betWeen the rectal tissue and 
the ?uid. 

23. The device of claim 22, Wherein the head structure 
includes a plurality of in?oW apertures formed therein and 
operable for capturing dispersed ?uid after it has contacted 
the rectal tissue. 

24. The device of claim 22, Wherein the ?uid is generally 
not absorbable into the bloodstream of a patient through the 
rectal tissue. 

25. The device of claim 22, Wherein the ?uid is at least 
partially absorbable into the bloodstream of a patient 
through the rectal tissue. 

26. The device of claim 25, Wherein the ?uid further 
comprises an absorbable vasodilator composition. 

27. The device of claim 22 Wherein the head structure 
further comprises a plurality of out?oW apertures for dis 
persing the ?uid. 

28. The device of claim 22 Wherein the head structure 
further comprises a proximal bulb and a distal bulb, the 
proximal bulb having a plurality of out?oW apertures oper 
able for dispersing ?uid to contact the rectal tissue. 

29. The device of claim 28, further comprising a supply 
of cooling ?uid coupled to the proximal bulb to be dispersed 
by the proximal bulb. 
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30. The device of claim 28, further comprising a supply 
of Warming ?uid coupled to the proximal bulb to be dis 
persed by the proximal bulb. 

31. The device of claim 28 Wherein at least one of the 
bulbs is con?gured for dispensing a substance proximate to 
the rectal tissue contacted by the bulb. 

32. The device of claim 28 Wherein the distal bulb 
comprises a plurality of in?oW apertures for capturing 
dispersed ?uid after it has contacted the rectal tissue. 

33. The device of claim 22 further comprising means for 
reversing the vertebral venous How of blood through Bat 
son’s plexus to supply blood, affected by the temperature of 
the ?uid, to the vertebral structures. 

34. The device of claim 22, the delivery tube further 
comprising an in?oW lumen and an out?oW lumen, the 
in?oW lumen operable to deliver the ?uid to the head 
structure, the out?oW lumen operable to remove the ?uid 
from the head structure. 

35. The device of claim 33, Wherein the means for 
reversing vertebral venous blood ?oW through Batson’s 
plexus is selected from the group consisting of a lumbar 
support, an abdominal restraint, and an abdominal binder. 

36. The device of claim 28, Wherein the proximal bulb is 
con?gured for being positioned Within the portion of the 
rectum generally drained by at least one of the middle and 
inferior rectal veins. 

37. The device of claim 28, Wherein the distal bulb is 
con?gured for being positioned at least partially Within a 
portion of the rectal cavity generally drained by the superior 
rectal vein. 

38. A method of cooling or Warming a portion of a body 
of a patient comprising: 

positioning a head structure Within the rectal cavity of a 
patient proximate to rectal tissue; 

delivering ?uid to the head structure Which is operable to 
exchange caloric energy With the head structure; 

transferring caloric energy betWeen the head structure and 
tissue to affect the temperature of the rectal tissue; 

reversing the vertebral venous How of blood through 
Batson’s plexus to direct blood from the rectal tissue to 
the vertebral structures. 

39. The method of claim 38 further comprising reversing 
the vertebral venous ?oW by applying abdominal pressure to 
the patient body. 

40. The method of claim 38, further comprising position 
ing the head structure at least partially Within the outermost 
tWo-thirds of the rectal cavity and affect a portion of the 
rectal tissue generally drained by at least one of the middle 
and inferior rectal veins. 

41. The method of claim 38 further comprising dispensing 
a vasodilator composition proximate the head structure and 
onto the rectal tissue. 

42. The method of claim 38 further comprising delivering 
cooled ?uid to the head structure and absorbing caloric 
energy from the tissue With the head structure to loWer the 
temperature of the rectal tissue. 

43. The method of claim 38 further comprising delivering 
Warmed ?uid to the head structure and delivering caloric 
energy to the tissue With the head structure to raise the 
temperature of the rectal tissue. 
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44. The method of claim 38 wherein the head structure 
includes a proximal structure and a distal structure, the 
method further comprising delivering ?uid to proximal and 
distal structures; 

transferring caloric energy betWeen the proximal and 
distal structures and tissue to affect the temperature of 
the rectal tissue. 

45. The method of claim 44 further comprising delivering 
a cooled ?uid to the proximal structure and absorbing caloric 
energy from the tissue With the proximal structure to loWer 
the temperature of the rectal tissue. 

46. The method of claim 44 further comprising delivering 
a cooled ?uid to the distal structure and absorbing caloric 
energy from the tissue With the distal structure to loWer the 
temperature of the rectal tissue. 

47. The method of claim 44 further comprising delivering 
a Warmed ?uid to the proximal structure and delivering 
caloric energy to the tissue With the proximal structure to 
raise the temperature of the rectal tissue. 

48. The method of claim 44 further comprising delivering 
a Warmed ?uid to the distal structure and delivering caloric 
energy to the tissue With the distal structure to raise the 
temperature of the rectal tissue. 

49. The method of claim 39 further comprising position 
ing the proximal structure at least partially Within the portion 
of the rectal cavity drained by the inferior rectal vein. 

50. A method of cooling or Warming a portion of a body 
of a patient comprising: 

positioning a head structure Within the rectal cavity of a 
patient proximate to rectal tissue; 

delivering ?uid to the head structure and dispersing the 
?uid proximate the rectal tissue for transferring caloric 
energy betWeen the ?uid and tissue to affect the tem 
perature of the rectal tissue; 

reversing the vertebral venous ?oW of blood through 
Batson’s plexus to direct blood from the rectal tissue to 
the vertebral structures. 

51. The method of claim 50 further comprising reversing 
the vertebral venous ?oW by applying abdominal pressure to 
the patient body. 

52. The method of claim 50, further comprising position 
ing the head structure at least partially Within the outermost 
tWo-thirds of the rectal cavity to transfer caloric energy With 
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a portion of the rectal tissue generally drained by at least one 
of the middle and inferior rectal veins. 

53. The method of claim 50 further comprising dispensing 
a vasodilator composition proximate the head structure and 
onto the rectal tissue. 

54. The method of claim 50 further comprising delivering 
cooled ?uid to the head structure and absorbing caloric 
energy from the tissue to loWer the temperature of the rectal 
tissue. 

55. The method of claim 50 further comprising delivering 
Warmed ?uid to the head structure and delivering caloric 
energy to the tissue to raise the temperature of the rectal 
tissue. 

56. The method of claim 50 Wherein the head structure 
includes a proximal structure and a distal structure, the 
method further comprising delivering ?uid to the proximal 
and distal structures and dispersing ?uid With the proximal 
structure for transferring caloric energy betWeen the ?uid 
and tissue. 

57. The method of claim 5 6 further comprising delivering 
a cooled ?uid to the proximal structure and absorbing caloric 
energy from the tissue to loWer the temperature of the rectal 
tissue. 

58. The method of claim 57 further comprising delivering 
a Warmed ?uid to the proximal structure and delivering 
caloric energy to the tissue to raise the temperature of the 
rectal tissue. 

59. The method of claim 56 further comprising collecting 
dispersed ?uid With the distal structure. 

60. The method of claim 56 further comprising position 
ing the proximal structure at least partially Within the portion 
of the rectal cavity drained by the inferior rectal vein. 

61. The method of claim 50 further comprising collecting 
the ?uid back into the head structure after it contacts the 
rectal tissue. 

62. A method for cooling or Warming the central nervous 
system in a patient comprising: 

cooling or Warming rectal mucosal membranes of the 
rectal cavity; and 

reversing the direction of blood ?oW in the vertebral 
venous plexus so as to selectively direct cooled or 
Warmed venous blood to cool the central nervous 

system. 


