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(57) Abstract: An introducer sheath for a central venous catheter includes a sheath body and a temperature sensor mounted distally
O on the body. Either the catheter or sheath has a heat exchange region through which coolant is circulated to effect heat exchange
with the body, with the coolant temperature being controlled in response to signals from the temperature sensor. Arterial dialysis
heat exchange catheters and jugular bulb heat exchange catheters are also disclosed.
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CENTRAL VENOUS CATHETER WITH HEAT EXCHANGE PROPERTIES ©

FlELD OF T HE lNVENTlON
. The present mventron relates generally to methods and apparatus for coollng
patlents for therapeutlc purposes and more partlcularly to systems for establlshlng

' central venous access whlle provrdlng a means for coolmg a patlent

ke ACKeRouno
lt has been dlscovered that the medlcal outcome for a patlent suffenng from
. 'severe braln trauma Or from lschemla caused by stroke or heart attack is degraded lf the
‘( 'patlent's body temperature rises above normal (38"0) ltis further belleved that the
, medlcal outcome for many such patients. mrght be srgmf cantly lmproved if the patlents
were to be cooled relatlvely qurckly fora short perlod e. g 24~72 hours Apart from the
N therapeutlc benefi ts of hypothermla the outcomes for braln trauma or ischemia patrents .
that develop fevers is worse th_an for patients that do not develop fevers. Consequently,

temperature management for such patients is important, even when hypo‘therm'ia is not
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to be used to treat the patrents Moreover prophylactlc short-term hypothermra mrght |

help patlents undergorng mrmmally rnvasrve heart surgery and aneurysm surgery

The affected organ in any case, is the brain. Accordlngly, systems and methods o

_have been dlsclosed that propose coollng blood flowang fo the braln through the carotld o '
fartery An example of such systems and methods is drsclosed in co-pendrng u. S pat
r app serral no. 091063 984 fi led April 21, 1998 owned by the present assrgnee and
lncorporated herern by reference ln the referenced applrcatlon varrous catheters are .
| lesclosed Wthh can be advanced mto a patrent's carotld artery and through WhICh
,> coolant can be pumped ina closed crrcurt to remove heat from the blood in the carotid
t ’Lartery and thereby cool the braln The referenced devrces have the advantage over B
:other methods of cooling (e. g wrapping patrents in cold blankets) of berng controllable,
relatlvely easy to use and of being capable of raprdly coolrng and mamtarnrng blood |
:‘ temperature at a desrred set point. |
As recognrzed in co-pendrng U. S pat app senal no. 09/133 813, fi led August 1 3,
' -1998 owned by the present assrgnee and rncorporated herern by reference the above-
mentroned advantages in treatrng brarn trauma/rschemlc patrents by coolrng can also be .
‘realrzed by coolrng the patrent’s entlre body, i.e., by rnducmg systemrc hypothermra The ;
" advantage of systemrc hypothermra is that as recognlzed by the present assignee, to .
induce systemlc hypothermra a coolrng catheter or other coolrng devrce need not be
‘advanced into the blood supply of the braln but rather can be easrly and qurckly placed
into the relatrvely Iarge vena cava of the central venous system
~ Moreover, since many patrents already are mtubated with central venous

catheters for other clinically approved purposes anyway, providing a central venous B
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catheter that can also cool the blood lf only to manage temperature and thereby
amellorate fever splkes requlres no addltlonal surgical procedures for those patlents A
: coolmg central venous catheter is disclosed in the present assignee’s co-pendlng U.S.
- patent appllcatio'n sérial ro. 09/253,10_9; filed February 19, 1999 and incorporated herein

by reference. The presenit inventions are directed to central venous cooling devices. -

SUMMARY OF THE INVENTION
An mtroducer sheath for a central venous line catheter rncludes a hollow body \
‘def ining a prox:mal end a dlstal end posntlonable ina patlent and at least one catheter
placement lumen extendlng therebetween. A barrier such asa septum or hemostasus |
valve is in the Iumen at or near the proxrmal end of the body for selectlvely blockmg the o
" lumen, and at least one temperature sensor such as a thermlstor or thermocouple is
- ’mounted on the body at or near the distal end for generatlng a temperature sngnal The

catheter can include at least one dlstally-located coolmg membrane.

If desxred the body of the sheath further mcludes a coolant supply- lumen and a L

coolant return lumen Both the coolant supply lumen and coolant return lumen :
. communlcate WIth a dlstally-located heat transfer reglon assocxated with the body The |
heat transfer region can be estabhshed by at least one membrane that is attached to.the “
body, or by at least one d|stally-located fluid passagel/vay that is formed in the body
A ln another aspect an-introducer sheath for a central venous line catheter lncludes'
a hollow body defining a proxsmal end, a distal end posmonable in a patient, and at least .
 one catheter placement lumen extending therebetween The body also defines a coolant

. supply l'umentandl a coolant return lumen. A barrieris disposed in the catheter
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4
- placement lumenat or'near the‘ broximal e‘ndl of the body tor"selectiyely blocking the »
catheter placementlumen and dlstally—located heat transfer region is associated with
B : the body in commumcatlon wnth the coolant supply and return lumens
B In yet another aspect a Jugular vein. catheter system mcludes a catheter body | )
. beanng at least one oxygen sensor ‘connected to an optical fi ber An oxygen measunng
,system is connected to the fiber, and a heat exchange reglon is assoc:ated wuth a drstal
j'segment of the catheter body | e
ln Stl" another aspect an artenal catheter system mcludes a catheter body f
E beanng atleast one blood lumen and a dlalySlS system communlcatrng W|th the blood
. lumen. A heat exchange reglon |svassomated with a dlstal segment of_the catheter body..
| “In another aspect,'a heat_exchange,catheter includes a catheter body defining at
Vleast\avcoolantsupply lumen, a coolant return ,lumen,and an air lumen. A cooling‘
membrane defines achamber that communicates with the coolant'sup'ply and return
lumens and an lnﬂatlon balloon is dlsposed in the chamber The mflatlon balloon is - |
o selectlvely movable between an lnflated conﬁguratlon whereln the mﬂatlon balloon
causes coolant to flow near an outer surface of the coollng membrane to thereby effect
' relatlvely greater heat exchange w1th the blood and a deﬂated conﬁguratlon wherein
| coolant tends to flow through the coolmg membrane wuth a laminar flow characterlstlc '
nearer the catheter body than the outer surface of the coollng membrane.
‘ Iti still attother aspcct,"a central venous access system i‘ncludes a‘multi-lurnen
Catheter, at leastone heat exchangei‘m’ernbrane or balloon located'distally on the
“catheter and communlcatlng wuth at least one coolant lumen of the catheter, and a heat

: exchange system commumcatmg with at least the coolant lumen. Coolant is cnrculated



WO 02/058606 PCT/US01/02431

3 o )

- “between the:heat exchange system and the mem‘braneorballoon/to effect heat

, eXchange yvith a patient. At least one holder is engagelable wlth the catheterto hold the

catheteronto a patlent. Also; a central venous _system‘communicates with at least one

" lumen of the catheter | o | o “
The present mventlon also dlscloses an lmprovement foa Foley catheter

,conﬂgured for placement in the unnary tract of a patlent The |mprovement lncludes at

least one heat exchange membrane or balloon located drstally on the catheter body and :

: communlcatlng thh at least one coolant lumen of the catheter A heat exchange system o

.. communicates with at least the coolant lumen w1th coolant belng clrculated between the
“heat exchange system‘ and the membrane or balloon to effect heat exchange with a
patient. o | | |
| Moreover .a method is disclosed for heat exchange with a patlent.y'The method ‘
e mcludes advancrng a catheter into the unnary tract of a patient, and crrculatlng sallne -
i . through the catheter ina closed loop to exchange heat with the patlent |
" The detalls of the present mventlon both as to its structure and operatlon can
best be understood in reference to the accompanymg drawmgs in whlch llke reference

- 'numerals refer to like parts, and m whlch

BRIEF DESCRIPTION OF THE DRAWINGS
: Flgurel isan exploded perspectlve view of a first embodlment of an entry sheath
for a venous catheter, SChematlca_lly showing a cooling system in communication with the
. Catheter; ' | |

- Figure 1A is a longitudinal cross-section as would be seen along the line 1A-1A in
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s Figure 1 of an’ alternate balloon cont“ guration for the catheter shown in Figure 1

Figure 2isa perspective vrew of a second embodiment of the entry sheath,
conf igured for provldmg coolmg capability ina patient’s central venous system

Figure 3 isa cross-sectional view as seen along the lme 3-3i in Flgure 2

Elgure 3Aisa cross-sectional view-of an alternate sheath that includes a distal

| cooling balioon- as would be seen along the line 3;3tin Figure 2;

| Figure 4 is a perspective view of a so-called Jugular bulb catheter cont” gured for

o cooling a patient schematically shownng various Jugular bulb components and a cooling

Lo 'system connected to the catheter;

Flgure S5isa cross-sectional‘view as seen along the Iine‘- 5-5 in Fig:ure 4;

Figure 6 is a perspective vnew ofa dialysis catheter cont" gured for coolinga ‘
patient schematlcally showxng vanous dlalySlS components and a cooling system
connected to the catheter;

3 Figure 7 isa cross-sectional view as seen along the line 7-7'in Figure 6;

Figure 8 isa perspective view of a Foley catheter conﬁgured for coolmg a patient |
o schematically showmg various Foley catheter components and a cooling system ‘

K connected to the catheter, and | | ' |

: Flgure‘Q isa cross-sectional view as seen along the line 9-9 in Figure 8.

" DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
: Referring‘ initially‘ to Figure 1, a therapeutic catheter system, generally designated
10, is shown for establishing and maintaining hypothermia in a patient, or for attenuating

a fever spike in a patient and then maintaining normal body temperature in the patient, or -
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for returning a hypothermic patient to normothermic. Comme_nclno the descr'iptio‘n of the ,
: system 1'0 at the“ proximal en’d,A asyshown the system 10 includes a cooling system 12
‘that can be a water-bath system ora TEC- based system such as elther of the systems
dlsclosed inco- pendmg u. S patent appllcatlon serial no: 09/220, 897 t” led December 24,
1998 and lncorporated herem by reference orU. S patent appllcatron senal no. |
09/260, 950 filed March 2, 1999 also mcorporated hereln by reference in any case the
.coolant system 12 provrdes coolant such as salme water through a coolant supply llne
~.14, and coolant is returned to the source 12 via a coolant return line 16 A catheter
; . generally deS|gnated 18 mcludes respectlve coolant supply and return lumens that
communlcate wuth the lines 14, 16 to establlsh a closed CIl‘CUll’ coolant path between the ,
| catheter 18 and coolant source 12 |
ln one. preferred embodlment the catheter 18 is any one of the catheters L |
dlsclosed in the above-referenced priority appllcatlons lncorporated hereln by reference
- For example, the catheter 18 can be the catheter disclosed in u.s. patent application =
serial no. 09/253,1 09, Vﬁled'February 18, 1999, which catheter includes a holder 18a o
: hold the catheter onto a'patient for long-term intubation The above;referenced -
'appllcatlon dlscloses an exemplary anchorthat can establrsh the holder 18a. In addltron
to the structure disclosed in the above-referenced apphcatnon the m-growth flange set -
forth in U. S Pat No 4,578, 063 can be used as the present holder, or the anchoring
‘ systems set forth inU. S Pat Nos 5,693, 032 or.5, 192 274 can be used, or the anchonng ‘
. tape set forth in U S. Pat, No. 3, 677 250 can be used, or suture thread can be wound
'around the catheter body and attached to the patlent to establish the holder All of the

. above-referenced patents are lncorporated herein by reference. Also, one or more .
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. . "-8- “ | .
‘4 central yenous“ systerns.lg comrnunlcate With one or more lumens of the catheter 18 vla
i respet;tlve tubes 19a (only a single system 19 shown for clarlty)b. The central venous -
system 19 can be, e.g., a source of medlcament to be lnfused intoa patlents central
venous system ora synnge or other devrce for extractrng central venous blood t’rom a
g patient, or a pressure momtorrng or blood gas monrtonng or temperature monrtonng
. | system | |
. Alternatlvely, the catheter 18 can be the modlf ed catheter 20 shown in Flgure 1A
' .whlch in all essentral respects is |dentrcal to the two-balloon catheter set forth in U s.
: patent applrcatlon serial no. 09/305 613, ﬂled May 5 1999, wrth the following’ exceptlons.
’ As shown ln Flgure 1A, each of the two coolmg balloons (only a smgle cooling
~-balloon 22 is shown for clarlty of drsclosure) of the catheter 20 surrounds a respectlve
' .‘ inflation balloon 24 Coolant from a coollng system 26 or other coolant source. enters ‘
‘each cooling balloon 22 through a coolant supply lumen 28 and. coolant supply port or
_ports 30 and exits the coohng balloon 22 through a coolant exrt port or ports 32yand _ |

. coolant return lumen 34

Addrtlonally, lnﬂatron ﬂUId such as air can be dlrected lnto the inflation balloon 24 a

. from an air source 36 through an inflation lumen 38 and air port or ports 40 to lnﬂate the "
: rnﬂatron balloon 24. Alr can be exhausted from the inflation balloon 24 back though the
. inflation lumen 38 to'c'ollapse the inflation balloon 24.- With this structure, the inflation |
J ‘ballo‘on 24 can be selectiyely‘ moved between an inflated cont"lguratlon (Shown)? wherein

the inflation balloon 24 ‘cau'ses coolant totldw near th'e outersurface of the respective

A-cooling balloon 22 and thereby effect relatively greater heat exchange with the blood,

“anda deflated configuration, wherein coolant tends to flow through the ,coollng‘balloon
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. | : -
f} 22 with a lammar flow charactenstlc nearer the body of the catheter 20 than the outer
- "surface of the catheter. |
| Refernng back to Figure 1 the catheter 18 can be lntroduced lnto a patrent \
through an. elongated hollow plastlc 1ntroducer sheath 42 havmg a hollow body 42A and
‘a Slde port 43 connected to the body 42A. The sheath 42 preferably is coated Wlth an
anti-microbial agent, and it can also be coated with an antl-clottmg substance suchas
Zhepann | L 2 |
As shown the sheath 42 mcludes a proxrmal end 44 and an open dlstal end 46 rt :
: belng understood that a worklng lumen through which the catheter, 18 (or other catheter ‘
: conventronal or othenmse) can be advanced extends between the proxrmal end 44 and o
drstal end 46 of the sheath 42. A barrier 48 such as a septum or hemostasrs valve or . '
other barner selectlvely blocks the worklng lumen The catheter 18 can be advanced
o _through the barrler 48, with the barrler 48 seallng agalnst the catheter 18 Upon removal B
- - of the.catheter 18 the barrier 48 closes to prevent backflow through the worklng lumen ,
- outof the proxnmal end 44 of the sheath 42 '
In the preferred embodlment shown a temperature sensor 50 is mounted on the. L
,sheath 42 ator near the dlstal end 46 to sense the temperature of blood ﬂowmg past thev :

- distal end 46. The sensor 50 can be a thermlstor or thermocouple or other suitable
temperature senslng devlce In any case : the sensor 50 is operably connected .to the
coollng system 12 as schematlcally indicated by the dashed lrne 52, to provide
temperature feedback to the system 12. Thls connection can be made by wrreless |

’transmission or through a wire or fiber that extends through the wall of the sheath 42.

" The sensor 50 can be mounted_onthe sheath 42 by solvent bonding or dlsposed ina -
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o - lumen of the sheath 42 -or attached to a wrre that is drsposed ina lumen of the sheath |
42, Wlth the sensor hangmg outstde the sheath 42

Flgure 2 shows that tnstead of a coollng catheter 18/20, a non-coolmg catheter 54

such as a conventlonal central venous catheter ora Swan-Ganz catheter as. exempllﬂed K

in U S. Patent No 3 995 623 can be provrded In this. case, a sheath 56 Wthh is in all
_essentlal respects identical to the sheath 42 shown in Frgure 1, with the followmg
. exceptlons can be provxded The sheath 56 includes a central worklng lumen 58 (Flgure k '
3) for recelvmg the catheter 54 thereln in shdable engagement and at least along a drstal ;
. ‘ segment of the sheath 56 coolant supply and return lumens 60 62 surround the worklng
= lumen 58 to establlsh a dlstally-located heat transfer regton Accordmgly, in the
' _embodlment shown in Flgures‘2 and 3 a heat transfer reglon is establlshed by at leastl
, ..one dlstally-located ﬂund passageway (e g., elther or both of the lumens 60, 62) that i is |
formed in the body 66 of the sheath 56. o
As shown best in Figure 3 the worklng lumen 58 is deﬁned by a central lumen B
; wall 64 wrth the supply and return lumens 60, 62 bemg establlshed between the wall 64
: and an outer wall 66 of the sheath 56 Separator nbs 68 70 extend laterally between the. '
. walls 64 66 along the length of the coolant supply and return lumens 64, 66 to separate
the coolant supply and retum lumens 60, 62 ‘ ‘
- accordance wnth the present invention, the coolant supply. and return lumens
60 62 communlcate vna a side port 72 havmg supply and return tubes 74, 76 witha . '
coolmg system 78 that isinall essentlal respects ldentlcal to the system 12 shown i in
‘ Flgure 1. lf desrred a temperature sensor 80 can be mounted on the sheath S6to

provrde temperature feedback to the coollng system 78 in accordance with prmcrples set :
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TR
forth above
e Alternatrvely, as shown in Figure 3A a thrn-walled coollng balloon or membrane |
82 can surround a dlstal segment of the outer wall 66 of the sheath 56 to estabhsh a
| coollng chamber 84 between the outer wall 66 and the balloon or membrane 82 The
- embodlment of the sheath 56 shown in Flgure 3A would then function essentrally ‘
' analogously to the cooling catheters dlsclosed in the above-referenced patent
' appllcatrons with the coolant from the system 78 entenng and exrtmg the chamber 84
Athrough respectlve coolant supply and return passageways in the sheath 56 ln the .‘
embodrment'shown rn Figure 3A, the dlstally-located' heat transfer region is estabhshed
: ,..by.the balloon'or\membrane 82. o
Now refernng to Figures 4 and 5, a Jugular vein catheter system, generally
- desrgnated 100 includes a Jugular catheter body 102 beanng an oxygen sensor, shown
: schematlcally at 1.04 The jugular catheter can be the fi beroptlc mtravascular catheter B
sold under the trademark “Opticath” by Abbot Cntrcal Care Systems ora jugular catheter
.made by Baxter lnternatlonal wrth the exceptrons noted below |
“An optlcal fi ber 106 rs connected to the oxygen sensor 104 and the fi ber 106
:‘.‘termlnates inan optrcal connectron 108 In-turn, the connector 108 can be connected to
. an oxygen measunng system 110 Further a temperature sensor shown schematlcally _
at 112, is supported by the body and is operably connected,through a sensor lumen 113
(Flgure 5) with a monitoring system 11,{1. ‘Both.the oxygen atnd temperature sensor |
- connectlng lines vcan extend through the sensor lumen k1 13. Moreover a pressure.
‘ ,sensor shown schematically at 11 6 is supported on the body 102, and the pressure \ |

_sensor 116 communlcates via a pressure/lnfusron lumen 118 and luer-like fi ttmg 120 with -



WO 02/058606 PCT/US01/02431

‘a pressure s:enslng"system 122 or with a drugvinfu‘sion de\/_ice"12.4,‘ such as »a‘syri.n"ge( or
IV bag. - ' o \
Unllke conventronal jugular bulb catheters however the catheter 102 shown i in
. : Flgures 4 and 5 lncludes a dlstally-located balloon or membrane 126 The balloon or
L membrane 126 is attached fo the catheter body and communlcates with coolant supply
and return lumens 128 130 that are formed in the catheter body In turn, the coolant
: lumens 128 130 commumcate via coolant supply and return lines 132 134 wrth a
' coollng system 136 With this structure coolant can be cxrculated in the balloon or
| rnembrane 1276 to effect heat exchange with a patlent's body. ‘
CIn addition to the above heat exchange strUCtures an arterial catheter system |
B generally desrgnated 150 in Flgures 6 and 7, can be provrded to eﬁect heat exchange
‘,,WIth a patlent The system 150 mcludes an arterlal catheter body 152. In accordance
with artenal catheter pnnctples the body 152 rncludes a blood supply Iumen 154 and a
| . blood return lumen 156, both of Wthh commumcate with a dlalySlS blood source 158 via
blood supply and return tubes 160 162 for undertaklng dtalySlS of a patlents blood |
As mtended by the present lnventlon the artenal catheter system 150 also
o mcludes a heat exchange reglon assocnated with a dlstal segment of the catheter body )
152. The body 152 includes coolant supply and retum lumens 164 166 that |
communlcate with a cooling system 168 vra supply and return tubes 170, 172 Vlllth the
lumens 164 166 establlshlng the heat exchange reglon Or the heat exchange reglon
“can be establlshed by at least one dlstally-located balloon or. membrane 174 that .
,communlcates wrth the supply and return lumens 1 66,~ 168 in accordance with present:

‘principles.
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! Flgures 8 and 9 show a Foley catheter generally desrgnated 200 that is adapted E
5 :for use for coolmg the mtenor of a patient’s bladder to effect patlent cooling. As shown, |
o the catheter 200 includes a flexible resilient catheter body 202 termlnatlng ina central
= tlurd dramage tube 204 that communlcates W|th a unne dramage lumen 206 (Flgure 9) in
the body 202 The dramage tube 204 can be connected to a fluid collectlon receptacle .
. 208in accordance with Foley catheter pnncrples known in the art Also, the body 202
‘termmates ina temperature connector tube 210 and a temperature lead 212 extends ':
-through the connector tube 21 0 and a temperature lead lumen 21 4 (Flgure 9) for
: >.'connect|ng a temperature sensor. 216 that is dlstally located on the body 202 thh a |
| temperature momtor system 21 8. Moreover a drug lnfusron tube 220 can be connected
" to a drug infusion source 222 to infuse drugs into the bladder of a patient through the
dr‘ug‘ lntuslon tube 220 and a drug infuslon lumen 224 that communlcatesvvith,the drug
infusion tube gz’ot , | R | |
\ ~n addition to the conventlonal Foley ‘catheter' structure described above the ‘
’_ catheter 200 shown in Frgures 8and 9 rncludes coolant supply and return lumens 226

228 that communlcate with at least one balloon or membrane 230 that is dlstally Iocated T

~.on the catheter body 202 in accordance wnth pnncrples set forth above Coolant such as .

- .sallne from a coollng system 232 is circulated through coolant supply and return lmes ‘
234, 236 coolant lumens 226, 228, and balloon or membrane 230 ina closed loop to
_remove heat from a'bladder of a patrent into whxch the catheter 200 has been advanced
Itis to be understood that while Figure 9 lllustrates one lumen design layout, other

layouts can be used. Itis to be further understood that'thé_booling system 232 ls inall

-essential respects identical in operation and construction to the above-described cooling
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e ) SN .'14' |
| . systems. A destred, the temberature monitor system 21 8 ca‘n “b-e connected to'th‘ef‘ -
- coolino system 232 as indicated at the line:236 to provide temperature feedback'to the
: cooling system 232. | . ¥ _ .
Whlle the. partlcular CENTRAL VENOUS CATHETER WlTH HEAT EXCHANGE :
PROPERTIES as herem shown and described in detail is fully capable of attarnmg the |
above descrnbed objects of the rnventlon lt is to be understood that it is the presently
:,preferred embodlment of the present mventton and is thus representatrve of the subject
| matter which is broadly contemplated by the present lnventron that the scope of the s
present invention fully encompasses other embodlments Wthh may become obvnous. to‘l “"
‘those .skllled in the“art, and that the scope of the preSent lnvention is accordingly to ‘b.e |
limited by nothing'other than the appended claims;, inwhi‘ch reference to an element in |
_the’ singular is n-ot intended to mean "one and 'only‘one" unless explicitly so stated;"<but
rather "one or more". All strUctural and functional equivalents to» the elements of the o
. above- -described preferred embodlment that are known or later come to be known to
B those of ordlnary Skl” in the art are expressly lncorporated herem by reference and are : ‘,
E lntended to be encompassed by the present clalms Moreover it is not necessary for a
devrce or method to address each and every problem sought to be solved by the present . -
R invention, for it to be encompassed by the present clalms Furthermore no element .
component, or method step in the present disclosure is intended to be dedrcated to the
‘publrc regardless of whether the element component or method step.is explrcrtly recrted’
- in the claims. No claim element herem is to be construed under the provnsnons of 35
U.S. C 112, sixth paragraph,, unless the element is expressly recited using the phrase

"means for". ,
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. WHATIS CLA!MED s
1 An lntroducer sheath for a central venous line catheter comprlsmg
' - a hollow body defi nlng a pl’Oleal end a dlstal end posmonable ina patlent and
at least one lumen extendlng therebetween | |
_ abarrieri in. the lumen at or near the proxnmal end of the body for selectlvely
: blockmg the lumen and " |

: at leastone temperature sensor mounted on the body ator near the dlstal end for
generatlng a temperature srgnal

2. The sheath of Claim 1, wherein the ba'rrler is a septum.

3 : The sheath of Claim 1, wherein the temperature sensor is thermistor or \'

~ thermocouple.
4. The sheath of Claim 1, in comblnetion with the cetheter._ B

5. The sheath of Clalm 4, whereln the catheter includes at least one. dlstally—located ‘

‘coohng membrane

6.< . -The sheath of Clalm 1, whereln the body further mcludes a coolant supply lumen L
'and a coolant return lumen both the coolant supply lumen and coolant return lumen

commumcatmg with a dlstally-located heat transfer region associated w1th the bodyT o
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7. The sheath of Claim 6, wherein the heat transfer region is established by at least
- one mernbran'e attached to the body.
| 8; ) The sheath of Claim 6, wherem the heat transfer region is establrshed by at Ieast

one. dlstally-located flurd passageway formed ln the body

.9 ‘Anintroducer sheath:,"c»:omprlsing:: :
. a hollow body deﬁning\ a proxlmal end, a distal end positlonable ina ‘patlent, and
at least one first lumen eXtending therebetween, the body.also deﬁning a“c'oolant supply
' ‘lumen and a coolant return lumen, : | |
a bamer in-the first lumen at or near the proximal end of the body for selectrvely ’
| blocking the fi rst lumen and } |
a dlstally-located heat transfer region assomated wnth the body and

- commumcatlng wrth the coolant supply and return lumens

10. The sheath of Clarm 9, wherem the heat transfer reglon is establrshed by at leastr -

_one membrane attached to the body

11, V The sheath of Claim 9, wherem the heat transfer regron is establlshed by at least -

one drstally-located ﬂurd passageway formed in the body

‘ 12. | The sheath of Claim 9, further oomprlsing at least one temperature sensor
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* mounted on the body for generating a ‘tenﬁ'p’eratljre signal. .
- 13, " The sheath of Claim 9, whergin thé bar_rier is a septum. '

' 14. . . The sheath of Claim 12, wherein the temberatUre sensor is thermi_stdr or

'-therm.ocouvple. .
15 The sheath of Claim' 9, in combination with the cathéter’.

16. . Thevshe'ath of Claim 15, whefein‘the'catheter includes at least one distally-

located cooling membrane.

: 17 .Ajdgﬁlar vein céiheter system, comprising:
‘ atcat'het‘erg tjuody bearing at least one 6xygen sensbh
y an optical fiber connected to the oxygen se‘héor; " S
- an 'o#yggn, r’neasuri‘nlg:systém connected ttA)vthe\ ﬁbér; and |

a heat exchange region associated with a distal se‘gment of the catheter body." o
18, The system of Claim 17, Wherein the body is formed with a coolant supbly lumen
and codlant return lumen, both of the lum‘ens' communicating with the heat exchange

‘re'gion‘ to effect héat éxchénge with a patient’s body.

19, = The system' of Claim'18, wherein the heat exchange region is established by at
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, least one membrane attached to the body

. 20. The system of Claim 17, further comprlsmg at least one sensor selected from the

f,group lncludmg temperature sensors, pressure sensars, the sensor belng supported by -

the body and operably connected through at least one sensor lumen wrth a momtonng

system.

:21. ' Anarterial catheter system, comprislng:', i
. a catheter body bearing at least‘o,ne blood lumen;
C.a dialysis system communicating with the blood lumen; and

a heat exchange region assoclated‘wlth'a distal segment lof the catheter body.

22; The system of Clalm 21, wherern the body i is formed with a coolant supply lumen " '
-and coolant return lumen, both of the lumens communlcatmg wrth the heat exchange B

~ region to effect heat exchange with a patient's body.

23. - The s_ystern of Claim 22, wherein the heat exchangeregion ls establlshed by at o

- least one membrane attached to the body; . a

24. . A heat exchange catheter compnsrng
a catheter body deﬁnlng atleasta coolant supply Iumen a coolant return. lumen o
” and an air jumen; | |

at least a first cooling membrane defining a chamber communicating with the
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* coolant supply and‘re—turn lumens; andvi | |
| at least a first inﬂation balloon disposed in the charnber ancl selectl\)ely mot/able
between an mflated cont" guratlon wherem the lnﬂatlon balloon causes coolant to ﬂow
: near an outer surface of the coollng membrane to thereby effect relatlvely greater heat
exchange Wlth the blood, and a deﬂated cont” guratlon wherem coolant tends to ﬂow
‘ ,through the coollng membrane wrth a lamlnar flow charactenstlc nearer the catheter body

' 'than the outer surface of the coolmg membrane
25, The sheath of Claim 1, wherein the barrier is hemostasis valve.
26. The sheath of Claim 9, wherein the barrier is a hemostasis valve.

27. . A’centralvenous access system,ycomprisi'ng:
a multi-umen catheter |
at least one heat exchange membrane or balloon located dlstally on the catheter- r
‘ and communlcatmg wnth at least one coolant lumen of the catheter
a heat exchange system communrcatmg with at least the coolant lumen coolant
. belng crrculated between the heat exchange system and the membrane or balloon to
- effect heat exchange with a batient; and | |
at least one holder engageable with the catheter to hold the catheter onto.a

patient.

28. The central venous access system of Clal,m 27,,further comprising a central venous
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".'system comrnunlcatlng with at ’lea&s’t one lumen of the cathetert )

29. A central venous access system comprlsmg
a multr-lumen catheter ‘
- at least one heat exchange membrane or balloon located drstally on the catheter:; *
and communrcatnng wrth at least one coolant lumen of the- catheter | '
a heat exchange system communrcatmg wrth at least the coolant lumen coolant- o
) bemg crrculated between the heat exchange system and the membrane or balloon to B
- effect heat exchange wlth, a patient; and, |

-a central venous system communicating with at least one lumen of the catheter.

-~ 30. .A The central venous access system of Clalm 29 further comprlsrng at least one.

holder engageable wrth the catheter to hold the catheter onto a patrent

.31 . lna Foley catheter conﬁgured for placement in the urinary tract ofa batlent, anr,
' lmproved catheter body, comprising: - ‘ .
a at least one heat exchange membrane or balloon located drstally on the catheter '
L body and communrcatmg with at least one coolant lumen of the catheter and
a heat exchange system communrcatlng with at least the coolant lumen coolant
being crrculated between the heat exchange system and the membrane or balloonto

effect heat exchange wrth a patrent

32, The improved catheter body of Claim 31, wherein the membra_neor balloon =
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communicates with a coolant supply lumen and a coolant retum lumen.

33.. A method for heat exchange W|th .apatient, compnsmg the acts of j
o advancmg a catheter lnto the urinary tract of a patlent
L cxrculatlng salme through the catheteri ina closed loop to exchange heat wnth the- X

patie‘nt. :

34. The method of Clalm 33, wherein the catheter lncludes at least one membrane or ‘

' balloon and the sallne is c:lrculated through the membrane or balloon
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