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i ncl ude devi ces, systens, and nethods for applying cryogenic cooling to
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deformity or merely to enhance one’s appearance is common. This is evidenced by the

growing volume of cosmetic surgery procedures that are performed annually.

[0003] Many procedures are intended to change the surface appearance of the skin by
reducing lines and wrinkles. Some of these procedures involve injecting fillers or stimulating
collagen production. More recently, pharmacologically based therapies for wrinkle

alleviation and other cosmetic applications have gained in popularity.

[0004] Botulinum toxin type A (BOTOX®) is an example of a pharmacologically based
therapy used for cosmetic applications. It is typically injected into the facial muscles to block
muscle contraction, resulting in temporary enervation or paralysis of the muscle. Once the
muscle is disabled, the movement contributing to the formation of the undesirable wrinkle is
temporarily eliminated. Another example of pharmaceutical cosmetic treatment is
mesotherapy, where a cocktail of homeopathic medication, vitamins, and/or drugs approved
for other indications is injected into the skin to deliver healing or corrective treatment to a
specific area of the body. Various cocktails are intended to effect body sculpting and cellulite

reduction by dissolving adipose tissue, or skin resurfacing via collagen enhancement.



reduction by dissol ving adi pose tissue, or skin resurfacing via coll agen
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skin, no need for suturing or other closure methods, no extensive bandaging, and limited or
no bruising or other factors contributing to extended recovery or patient “down time.”
Additionally, cryogenic treatments are also desirable since they may be used in the treatment
of other cosmetic and/or dermatological conditions (and potentially other target tissues),

particularly where the treatments may be provided with greater accuracy and control, less

collateral tissue injury and/or pain, and greater ease of use.

[0007] While these new cryogenic treatments are promising, careful control of temperature
along the cryogenic probe is necessary in order to obtain desired results in the target
treatment area as well as to avoid unwanted tissue injury in adjacent areas. Once the probe is
introduced into a target treatment area, refrigerant, (also referred to as cooling fluid herein)
flows through the probe and probe temperature decreases proximally along the length of the
probe toward the probe hub. A proximal portion of the probe and hub is in contact with and
pierces the skin. The hub may be positioned at a fixed location along the probe or may move

independent to the probe allowing the probe to be inserted to variable depths while retaining



probe toward the probe hub. A proximal portion of the probe and hub is in
contact with and pierces the skin. The hub may be positioned at a fixed
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| ess than a sl ope threshold val ue. e tre ag 1s ac |vated
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being defined by a previous measurement of proximal region temperature and time of
measurement. A treatment flag is activated and treatment start time is recorded when the
calculated slope is less than a slope threshold value. When the treatment flag is activated, the
proximal region of the probe is heated with the heater element. The heating parameters can
vary and may include a delay time before delivering heat and varying heat applied during
treatment. Heating is discontinued and the treatment flag is deactivated when elapsed
treatment time exceeds a duration threshold value. The treatment time may include the time
desired to maintain the probe in position after refrigerant delivery has been terminated, in

particular to allow the probe to thaw prior to removal.

[0010] The method may further comprise repeating the above described steps, sometimes
as long as the cryogenic device is turned on. The cryogenic device may further comprise a

cooling fluid supply in fluid communication with the probe. The cooling fluid supply may



particular to allow the probe to thaw prior to renoval. [0010] The net hod
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temperature threshold value, and recording treatment start time when the treatment flag is

activated. The temperature threshold value may range from about 0° C to about 10° C.

Sometimes the method also includes cooling the target tissue such that the target tissue is

remodeled and the tissue remodeling alters a shape of the skin surface, wherein cooling

eventually overwhelms the ability of the heater element to maintain the proximal region of

the probe at a higher temperature than the distal region. The method may further comprise

cooling a target tissue in physiological connection with a muscle, and the cooling may

temporarily inhibit contraction of the muscle so as to reduce appearance of lines and wrinkles

in the face associated with contraction of the muscle.

[0014] In another aspect of the present invention, a method for controlling temperature in a
cryogenic device comprises providing a cryogenic device comprising a probe and a heater
element, the probe having a proximal region and a distal region, and wherein the heater
element is disposed adjacent the proximal region. The distal probe region is engaged with the
target region. Current temperature of the proximal region is measured and recorded along

with the time of the measurement. Slope is determined for a line passing through a first point



[0014] In another aspect of the present invention, a nethod for controlling
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[0016] The program may activate the heater element when a slope of a line is less than a
slope threshold value, the line passing through a first point and a second point. The first
point may be defined by a current temperature reading and the time of the reading, and a
second point may be defined by a previous temperature reading and the time of the reading.
The current temperature reading and the previous temperature readings may be adjacent the
proximal region of the probe. The program may deactivate the heater when an elapsed
treatment time exceeds a duration threshold value. The heater element may be movable
relative to the probe. A spring element such as a coil spring or resilient elastomer may be
operably coupled with the heater element so as to allow movement of the heater element

relative to the probe. The probe may comprise a plurality of tissue penetrating needles.

[0017] In still another aspect of the present invention, a system for treating target tissue in a

patient comprises a body having at least one cooling fluid supply path and means for



The current tenperature reading and the previous tenperature readi ngs may
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progra i : : [ dtreatpent tinme
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appended drawing figures. BRI | PTI ON OF THE DRAW NGS [0020] Fig. |A
is a pg’feélglé i@%‘?ﬁcgﬁs uéatg)gﬁgr_e gg‘?ﬁ%"ed subder mal cryogeni ¢ renodel i ng

[0019] These and other embodiments are described in further detail in the following

description related to the appended drawing figures.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020] Fig. 1A is a perspective view of a self-contained subdermal cryogenic remodeling

probe and system, according to an embodiment of the invention.

[0021] Fig. 1B is a partially transparent perspective view of the self-contained probe of Fig.
1A, showing internal components of the cryogenic remodeling system and schematically

illustrating replacement treatment needles for use with the disposable probe.

[0022] Fig. 2 schematically illustrates components that may be included in the treatment

system.



probe and system according to an enbodi nent of the invention. [0021] Fig.
IBis a partially transparent perspective view of the self-contained probe
of Fig. IwQ2etvoms4ag i nternal components of the cryogeni eCrarseaolosesgs syst em
and schematically illustrating replacenent treatnent needles for use with
the dis bl e; ' | j r. onents
e i S R R S S i el
exenpl aglgmentbodi ment of a needl e probe having a heating el enent. [0024]
Figs. 3A-3B illustrate an exenplary enbodi nent of a floating heater

el enent(p024)025igs OB st id bitsiplal uBENRES V2 RORRYIHEERE SleRnt he
floating heater elenent. [0026] Figs. 3E-3F illustrate exenplary

enbodi of.. i : 0027} Fig.. 44 flow chart illustrating
- oxergp 2, LieSErc R SRRE ek e boblntabashe Bottisk e Ssmertonze) Hi g
5is a flow chart_schematically illustrating a nethod for treatnent using
the di I88%%b| Biggr3frdRmiustrpiespemplaey epRedimers oFsRiing eemen®29] Fig. 6
illustrates the cryogenic probe of Fig. IB inserted through a patient's

ski n i nN0627]ar Beet 4 ts = Hove chBETAIstr&ih DRSEIRBTar bl gOFthitHEor BMENTthOhedddO30] The
pr esent invgg%iqﬂ provi des inproved nedi cal devices, systens, and nethods.
Enbodi AP0 i8t+he i nvention will facilitate renodeling of tissues di sposed
at and below the skin, optionally to treat a cosnetic defect, a lesion, a
di seasd 0828t eligah e dfow ghars schsmaticaly ilugtatipg ashethdvbfoo reatinghtgsimkiha sur f ace.

0031 non he nost i diate applications of the present invention may
Le th£‘§%§?g%%8 P%ﬁnoPnﬁgﬁgésgﬁ%n§f#ﬁk 5, particularly by inhibiting
muscul ar _contractions which are associated with these cosnetic defects so
as so i[APFYvelignd Hpiskaieatssryiecnkarehaaidig. 1 BRaseted thiensh p prijent'y skintinteel y on
a phar ol @gj,cal toxin or the like to disable muscles so as to induce
tenporary paralysis, many enbodi ments of the invention will at least in
part enploy cold to i mmobilize nuscles. Advantageously, nerves, nuscles,
and associ ated tissues nay be tenporarily inmmobilized using noderately cold

tenperatures of 10C 4 i t the tissue
OETAERM DRYUR IPLIOTR B Mggﬂgo

structures. Using an approach simlar to that r
[0030] The present invention provides improved medical devices, systems, and methods.

Embodiments of the invention will facilitate remodeling of tissues disposed at and below the
skin, optionally to treat a cosmetic defect, a lesion, a disease state, and/or so as to alter a

shape of the overlying skin surface.

[0031] Among the most immediate applications of the present invention may be the
amelioration of lines and wrinkles, particularly by inhibiting muscular contractions which are
associated with these cosmetic defects so as so improve an appearance of the patient. Rather
than relying entirely on a pharmacological toxin or the like to disable muscles so as to induce
temporary paralysis, many embodiments of the invention will at least in part employ cold to
immobilize muscles. Advantageously, nerves, muscles, and associated tissues may be
temporarily immobilized using moderately cold temperatures of 10°C to -5°C without
permanently disabling the tissue structures. Using an approach similar to that employed for
identifying structures associated with atrial fibrillation, a needle probe or other treatment
device can be used to identify a target tissue structure in a diagnostic mode with these
moderate temperatures, and the same probe (or a different probe) can also be used to provide
a longer term or permanent treatment, optionally by ablating the target tissue zone and/or

inducing apoptosis at temperatures from about -5°C to about -50°C. In some embodiments,



identifying structures associated with atrial fibrillation, a needle probe
or other treatnent device can be used to identify a target tissue structure
in a di agvogbiom7sade with these noderate tenperatures, aod/ush@Ivessss pr obe
(or a different probe) can also be used to provide a | onger term or
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enbodi nsemsbapioptGst sbouwhyl I5€, spivnekyisauas tngrovidad pentanes ipeinaing thas lifnito m

about -1C to about -15C .or f.rom abaqut .-1C to,about -19C ti.onally so as
o br oviicyoRls Sotmat in BhetilifoBen hetp it i a8k e st peflB  HER o e and
nobi | i zatridh &ftherediple offitds of see RbliéhRl E6B3dic G8dthnSnts HRYAR selbqdur ati on
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t r eat meduscriftionageetogeniardoliigr trdstireat of dvsietkearddunthet defectd. dray Bafoand in

Publ i cati on No. 07/0129717 fOAttor ney Docket No. 025917-0001 1QUS), filed

on Decefpef atgnt atigiNe %007 104 49 7g, (hdiermeai Daskside hi2ed ReAMId Py fHed Miscl e,

Ne , I J : / i i S Pat ent
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on JuneCa@sect2@ilisalesandéort Adibest TiSub (Eathyhnd 0 FetencPRdiomitel No.g of Muscl es,
Ne , i Ti i I Fat),' the full |
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enmbodi nents of the invention may also find applications for treatments of
subder rneFsuadF s ehe fulkdisdosumsrifgrhicipare badl inghperated disicomby raferengmant
| esi ons, acne and a w de range of other dermatol ogical conditions

(i ncl udoose]demmaidilongb cadmeidnedatrh@nis of dHes WitisiHles @ BRNIKE, ddisAtiBAE $f have
been proposed_and additional dermatol ogical conditions), and the |iKke.
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Cryogeni ¢ Renodel | pg, " . the ful I.ﬁ%i scl.osure of which_ is incorpagrated herein

by ref é’_rr‘él?ﬂzsé‘?l a‘[“g@%{‘}?‘)@éfiwcﬁﬁgl. woRgtipns)sand;the hlfﬁi Embodimeyisiod Fﬁef or
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general I'y having a proxi end 12 and a dista
muscle spasms as disclosed in copending U.S. Patent Application No. 12/271,013 (Attorney

Docket No. 025917-00810US), filed November 14, 2008 and entitled "Pain Management

Using Cryogenic Remodeling," the full disclosure of which is incorporated herein by

reference.

[0033] Referring now to Figs. 1A and 1B, a system for cryogenic remodeling here
comprises a self-contained probe handpiece generally having a proximal end 12 and a distal
end 14. A handpiece body or housing 16 has a size and ergonomic shape suitable for being
grasped and supported in a surgeon's hand or other system operator. As can be seen most
clearly in Fig. 1B, a cryogenic cooling fluid supply 18, a supply valve 32 and electrical power
source 20 are found within housing 16, along with a circuit 22 having a processor for
controlling cooling applied by self-contained system 10 in response to actuation of an input
24. Alternatively, electrical power can be applied through a cord from a remote power
source. Power source 20 also supplies power to heater element 44 in order to heat the

proximal region of probe 26 thereby helping to prevent unwanted skin damage, and a



end 14. A handpi ece body or housing 16 has a size and ergonon ¢ shape
suitable for being grasped and supported in a surgeon's hand or ot her
syst em opEpabva75448 can be seen nost clearly in Fig. |BpCa/use§onessne
cooling fluid supply 18, a supply valve 32 and el ectrical power source 20

are fouRghpatahilie @exﬁ@ﬂ% EtQacJeﬁt th@I pBRGmW feBiod oF bEdbdink h%% Iﬂ%ﬂu@g RbRrocessor for
controlling COOII&% self contai ned system 10 I n esponse to
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adj acent the proxi nal ion of probe 26 ps nonitor probe tenperature
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in gr e?o%erg,% ek, @l \C?Ig nSGHU8 % supply valve 32 controls the flow

of cryogenic ollng Oﬁ]qu supply 18. Sone enbodi nents nay, at

I t I t h th h the use of a nmnua
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distal end 14 of housing 16 is a t| ue- penetrating cryogeni € cool i ng probe
26. Pr cleeling il soheerts) Wyth (ﬂafumdeanblarsa paobe cotnpriging lammhiﬂq:ratokly eocepmal atg from
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having a sharpened distal end that is axially sealed. Probe 26
axi al ITEARR FO Bey Reehanixdeldengilybetyeen distaberd ofﬂ@uamg I6hed dicsdisthl @mlcbfof t he

needl e rably.ha a.length from

about %%?@% ago &%%%0&1§§ggh%ﬁgggvbgk%% ]Pgéémgﬁﬁﬁg b8§Q9§¥%el t ube
Wi th arto bl OdhamsShels nefdlahnat cc@n&&@ alsﬁﬁ'rlh@ﬁ seaadtuae wattBrinstrampi e f about
0.012 inches, while alternative probes may conprise structures having outer

di amet &PSU(BP0GFags and g oyfer diagisier 96 abqus Nl 12dnchen Svislesiitemnaie ntsbes mBY 006
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g or snaller sl ze need ten conprising a e or sha
t ypi calabyutdbir inshasgo ab@s Ogl 0dringhrenl Generalég dkedle pfmbs QeevidRbo@HBENL S g opr Obe
nor e needl a linear array, such as

20 oY SO LSER, Rl Sune et o2, ALATGed, L 8 et criay, such
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and/ or indilipegarrhyssigh ag thesg disclosed in U.S. Patent Publication No. 2008/0183164
(Attorney Docket No. 025917-000120US), filed on June 28, 2007 and entitled "Subdermal
Cryogenic Remodeling of Muscles, Nerves, Connective Tissue, and/or Adipose Tissue (Fat),"
the full disclosure of which has been incorporated herein by reference. Another exemplary
embodiment of a probe having multiple needles is illustrated in Fig. 3, described below.
Multiple needle probe configurations allow the cryogenic treatment to be applied to a larger
or more specific treatment area. Other needle configurations that facilitate controlling the
depth of needle penetration and insulated needle embodiments are disclosed in U.S. Patent
Publication No. 2008/0200910 (Attorney Docket No. 025917-000500US), filed February 16,
2007 and entitled "Replaceable and/or Easily Removable Needle Systems for Dermal and
Transdermal Cryogenic Remodeling," the entire contents of which are incorporated herein by
reference. Multiple needle arrays may also be arrayed in alternative configurations such as a

triangular or square array. Arrays may be designed to treat a particular region of tissue, or to

provide a uniform treatment within a particular region, or both. In some embodiments needle



the full disclosure of which has been incorporated herein by reference.
Anot her exenpl ary enbodi mnent of a probe having nultiple needles is

il lustratwd 2on/@sgs 3, described bel ow. Miltiple needl ePpmaise009/069304
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event that the device fails in operation (€.g. valve failure), allow ng an
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dull needle with a sharp needle in the mddle of a treatnent. Oie of skill
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[ 0035] r i W 1 hi LN , 1 exenpl ary
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pr ef er abl aving.a bhoiling tenperature of |ess than 370C, \Wen the fluid
i s therif&l% {I}wctt?ﬁ rey thtapges tigsus syanosipeatleast apofsienné thediquithandithe probe i s
posi ti i $UaBort i g a I fa IS

D acent TSPt RO EbIE e (el Rk PR s LRHDERES N abSeElhE el
| east aoplong flaid fisfw pail betwgpen daraster thandgndbal@yr afony dpordokiag Flail EiohBert he

target ﬂtlei: gr% g S0 'aA‘s t%tiﬁﬁ)ilt Xoaﬁgrlltvaovs?’ %e%%ki rebg%lgain%%?es 1%91’1})%1"&%{}%, t%eg?ment time, rate
of temperature change, or other cooling characteristics. The valve will often be powered
electrically via power source 20, per the direction of processor 22, but may at least in part be
manually powered. The exemplary power source 20 comprises a rechargeable or single-use

battery. Additional details about valve 32 are disclosed below.

[0036] The exemplary cooling fluid supply 18 comprises a single-use canister.
Advantageously, the canister and cooling fluid therein may be stored and/or used at (or even
above) room temperature. The canister may have a frangible seal or may be refillable, with
the exemplary canister containing liquid nitrous oxide, N2O. A variety of alternative cooling
fluids might also be used, with exemplary cooling fluids including fluorocarbon refrigerants
and/or carbon dioxide. The quantity of cooling fluid contained by canister 18 will typically
be sufficient to treat at least a significant region of a patient, but will often be less than

sufficient to treat two or more patients. An exemplary liquid N,O canister might contain, for
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cooling fluid flow path between canister 18 and probe 26, or along the
cooling fluid path after the probe so as to limt coolant flow thereby
regul at i igotzhm/7eqper at ure, treatnent tine, rate of tenperatSare/o6isange, or
ot her cooling characteristics. The valve will often be powered electrically
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(including a magnetic recording nedia such as a hard disk, a floppy”di sk,
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provid SUL: | f i such as.di gital-to-anal og or

anal og?ct(é1 81_b§(|}£ giroﬁg{)ﬁ%:%%%{etag(g@f H%}rm%%zsoﬁiwﬁre 0 deneft%Bflt # %ru?‘ﬁwpﬁdg&cﬁﬁgr (such
as USB2armasebd mkegrdt@ pon smiglewiro@kes Hoadmim miSah QRings $ogral dRhEakkdi spl ay
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avai | a¥Peob? PRIRIY gt boads mnpig eqwmbst pf diffgreat piogirnpmodyled in mwilervagicnt
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conbi nations of hardware a ware conbi nati ons. For

exarnpl ?003%& Ocﬁgfgrcr)lrng now to Fig. 2, the flow of cryogenic cooling fluid from fluid supply 18 is
controlled by a supply valve 32. Supply valve 32 may comprise an electrically actuated
solenoid valve, a motor actuated valve or the like operating in response to control signals
from controller 22, and/or may comprise a manual valve. Exemplary supply valves may
comprise structures suitable for on/off valve operation, and may provide venting of the fluid
source and/or the cooling fluid path downstream of the valve when cooling flow is halted so
as to limit residual cryogenic fluid vaporization and cooling. Additionally, the valve may be
actuated by the controller in order to modulate coolant flow to provide high rates of cooling
in some instances where it is desirable to promote necrosis of tissue such as in malignant
lesions and the like or slow cooling which promotes ice formation between cells rather than
within cells when necrosis is not desired. More complex flow modulating valve structures
might also be used in other embodiments. For example, other applicable valve embodiments
are disclosed in U.S. Patent Publication No. 2008/0200910, previously incorporated herein by

reference.
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22 may be integrated on a single processor board and may run a single
program or may make use of a plurality of boards running a nunber of
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necr osi intcothe m&ﬁumnmmc% &mpry tnrhé B@nanhavesi @As lamen Wi dnidfRc@¥e ishaw

cool i ng,.whi ch es ti.on between cells rather than within cells
when né %1?‘6‘55"%0?% ntg‘?n Ellé‘gﬁtﬁgé én%%r#&r%%erqumh?mdps&tthwwt 9 wmyr uct ur es

m ght %ﬁq%&&@awﬁang RsOMhE ﬁb&{mg%m&ﬁlplagf Em%@%}lﬁgg%&;gﬁ\} @9%‘6'}%@' e

val ve enbodi nents are disclosed in U S ent
2008/ 02109@‘110mem @ﬁheGM@nyabDnttﬁr pulr¥X ed, dueh es abdwy 30 afrer Amoetef Q@38 er St i | |

f | d b d
neat - cute tiguppdepeappittBhislebs S tna abad 1ebbhitngheh Giite FRynen ebmgugn
val ve J0aif, Wik exhpiary! eaiBindéhtPbeiRs 6QREENShIut 50 thé Wuﬁ/l §1}<5H%s g?out ?gppl yt h

tube 36 is, at least in part, disposed within a |umen 38 of nee
t he suﬂﬁnwfth%elf’éx?bﬁmlﬂgnwoﬁléﬂ ingerflpgan élapremrlorﬁamppéyldlbm 3ﬁwﬂhe needl e

t oward Iar tube 3 ises a, fused
silica s bl%i ?"‘S‘é’t% tegl_’?% sty é%"@gj@ ﬁgmgrgg fc‘fr{}rﬁ%f’fb%%#éd%nd
ext endidrgighter mﬂhdéaﬂy@emgnﬁ/m pheom@@ureasltumﬁa@&am%w@@hp@ Hive n3f, may have
an inner lunen with an effective i nner dianmneter of |ess than about 200 mm

t he i nidpVide Hiean@pripraldar syen sabsiantially Rl Rfdhe tieteting ofthe conling §ipiddiw y bei ng
| ess th% bbb e40, %gm e.,36 _have i nner
| umens r%et ween ggm o] angfr‘év@%mg% grslé)eéihesjb?ﬁé%g &’L{E a m%tﬂl‘f er
di anet @mh@mrsa:rmamf prewydesyoftapeentidh av dlbclcbxﬁ i glehigr Betail @66 .9, Paenpbout 1000
bei n ut 80 W th exenpl ary enbodi nents bei ng

bet V\eeh)egg‘éatﬁ “gﬁ)o ;ﬁggégg&%@%ﬁﬁyg@?ﬁ%@ g %309%@ rfiled Preenmbsr er ance
of the AINPEs6 dddreanticd AnEhRN af TRMBRIMal EBbPehiSRIIMoblobe Systems and

Methods," the entire contents of which are incorporated herein by reference. U.S. Patent

Publication No. 2008/0200910 (Attorney Docket No. 025917-000500U8), previously

incorporated herein by reference, also discloses additional details on the needle 26 along with

various alternative embodiments and principles of operation.

[0040] The cooling fluid injected into lumen 38 of needle 26 will typically comprise liquid,
though some gas may also be injected. At least some of the liquid vaporizes within needle
26, and the enthalpy of vaporization cools the needle and also the surrounding tissue engaged
by the needle. An optional heater 44 (illustrated in Fig. 1B) may be used to heat the proximal
region of the needle in order to prevent unwanted skin damage in this area, as discussed in
greater detail below. Controlling a pressure of the gas/liquid mixture within needle 26
substantially controls the temperature within lumen 38, and hence the treatment temperature
range of the tissue. A relatively simple mechanical pressure relief valve 46 may be used to

control the pressure within the lumen of the needle, with the exemplary valve comprising a
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preferably be relatively tight, typically being about +/ - 10 mmor tighter,
often being +/- 5 mmor tighter, and ideally being +/- 3 mMmor tighter, as
t he smal Iwoizarmat7e448suppl y tube may provi de t he nmj orityPofi/uSes0mvesns
substantially all of) the metering of the cooling fluid flowinto needle
26. Addy4ivOoms ' aki ?%B% ‘

al ter ngﬁl‘!\]/e e#bsggli; %ﬁ%\?gpgeﬁéﬁ%r@%%} p es%? alg%)(sa(%gtg ?gﬁléggas hﬁgg I )g%éasg&}en

gr eat erreefailve dllows bgftertamperatue bintedin tha nbialle, MiaBhiDIg42ANdieftAt t or ney Docket

No. 02591 7-0003Q0U) filed Decenber 21, 2006 and eptitled "Dermal and
Transde?’ %Fra%ﬁflso %glﬁﬁ%%f ﬂfft?:l:lsood’r %@u%y g{u&?sarﬁﬁﬁgl%‘?%% &~§ § "l!’ett% %@h]tha!n@n Sntents
of whi clp08r2009) bRVIAEEAnEEpSated Derdich £ rg8ietee. U. S. Patent Publication No.
2008/ 0200910 (Attorney Docket No. 025917-000500US), previously incorporated

h i ef i . i.thonal details on the needle 26
ale::)ﬁlgnv\lﬁB ?%f]va%hg%g&%ﬁ @é@%gﬂo\sﬁgjugﬁ%g‘aﬁ%grig%l&slovéﬁranspl?rftﬁ%r%ﬁrgt reSfa?gl_ﬁer ati on.

[ 0040] bBgmnagodfiagfifdertitidnioypleatight erdnaplbysaist@ ¢ffor Iﬁ%%tfﬂeﬁ wa thé Jilidnepi cal Iy
conpri SQ? liqilf"i?d’ ;twroug sonme gas_may al so be injected. At |east sone of the
i qui d QHAPOFIRZRY VR F HeBuPBleolbe sunply ¥iue Bhelir sycled Ovaﬁbﬁffztapicé]ﬁ\y cool s

t he ne SQi ; I : : . e n

opt 1 ona e A Pl LR BT GO R OO

pr oxi mednly eapoomedfastrhachaé 8 recdla lmngtefor!afsuﬁfroitﬁndyﬂi&gmttﬁnltc?ﬁt sKidquidlemage | n]c

t hi as di scussed i reat e et ali el qw, Controlling a pressure o
th:asggrsaievgidq‘aﬁ%a“ﬂﬁeﬂ?‘mpéﬂwftﬂg He%if‘e N3GRS ntquyg;h%lﬁfahgb% endrd

t enper ahdé theWxhhlish v MARDr&Buredd sHANRTS b hat ﬂh@%ﬁﬁg%ﬁ&?fgﬂﬁew%@?ge of
the tissue. Arelati vesleggm npl e mechani cal pressure reli et valve may be

used t deddHiin desiteddinptsebringsteaily binte flove Avatpticadmotible thee edilyde used to t he

exenpl ar al . CORDPL i Si aval,ve bod uch bal earing, urged
agairrﬁs% S%métglcéghlg%ggw%%e%% fﬁrg)gfl Hbg@fﬁﬁ?{ﬂ%a&m@? ?f‘t_ﬁﬁt é‘gﬂ?lf’%tfcf“\r}g?'ve al | ows
bet t er 2008Me54354r(AteaRY TMckENG. MR SOERIES00 TSN R Eb Yy ﬁl@&:ﬁﬁfa@é?f herein bg
tenperatures. Further details on exhaust volune are disclosed in U S.

Pat ent '#i§E0P®ati on No. 2008/ 0200910, previously incorporated herein by
reference. [0041] Alternative nethods to inhibit excessively |ow transient

t enper 40042%s RtrningmobegiFigidngn eieraplli@fdiﬂt@a]{rﬁéﬂﬁaﬁpfbﬁe 360 ﬁh@ilag nm@cilﬁFsrpl oyed
instead of or. together wth the limting of the exhaust vol une. For
exanpt SeIRO R Arpas vin Heghiroe Reyeinga T inchides Breads ook plgw e

cont r olp} &e 18 Be ritdeddibsy drigdh G AR HGGEnE N80 WeHIoFerib Bbdicd NG 5205b89 1 uid
flow nlg soe thgt onl ypyvaf;%%i zed gas reg heg thtyogﬁéeldlmé 1fu@n o_r:gbg

suf f i ciflerdly yeal ithvi prele bovsingt3 16fwikli Giddvitohanstigll eardgssienecatiapiiong of t he
needl elelaiémrregnar(t)uenrcﬁpt é?r}tgrrfa@e 'be’;(xt]eleg t}(x:ey t%Jol c%%lprgngrtltts. Pl%bg gg& (1jncludes two distally

extending needles 302, each having a sharpened, tissue penetrating tip 304. Using dual

needles allows a greater area of tissue to be treated as compared with a single needle. In use,
coolant flows through lumens 310 into the needles 302 thereby cooling the needles 302.
Ideally, only the distal portion of the needle 302 would be cooled so that only the target tissue
receives the cryogenic treatment. However, as the cooling fluid flows through the probe 316,
probe temperature decreases proximally along the length of the needles 302 towards the
probe hub 318. The proximal portion of needle 302 and the probe hub 318 contact skin and
become very cold (e.g. -20°C to -25°C) and this can damage the skin in the form of blistering
or loss of skin pigmentation. Therefore it would be desirable to ensure that the proximal
portion of needle 302 and hub 318 remains warmer than the distal portion of needle 302. A
proposed solution to this challenge is to include a heater element 314 that can heat the
proximal portion of needle 302 and a temperature sensor 312 to monitor temperature in this

region.
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once the exhaust volume pressure was sufficient so that the refrigeration
tenperature would be within desired limts during steady state flow.

Anal yti cavormothal7s448hat nay be used to estimate cool i ng PCons2emwecadescri bed
in greater detail in U'S. Patent Publication No. 2008/ 0154254 (Attorney
Docket 2 - 81@1 i ' ted h | p. by reference.

[ 0042] lpg?%]? ng[?%%v???rg&% g. %?d?%ﬁﬂtggg%}?éa#egﬁgggg%?er%ﬁne{mﬁ 9}){]86%513%?5!3 havi ng
mul ti plecanéedicedle BOR 3il 8 andsear ialpeckimbhrefiog.of Beedds dle Tiauskingnald thaicl udes

t hreads, 306 t hat  al | be th | d with the h [

16, of sy slsBbRaEtrebl P Oson bt BULFOTAG 130 866 housi ng 316

wi th theqeiayhas, BassderaurkGeRe 305 SYE@Ns 2GR be gr.rtﬂépfﬂogﬁgllgg a@srgpd‘i s{;cpe
cl'udes two dista

interface between the two conponents. Probe 300 in y
ext endi inghaissee @singP2 Thea dhrihge imgnensisathpeeiss coblsdnven, terteateadlagayi p 304.

Usi ng dual needl.es al | ows r r area.of tissue tq be treated as

conpar gbcfat\lllm eﬁ o4 PB%F Lool?%égﬁegl.ugf}’hg&@@?mé%‘fl&ﬁ%m‘? P&\%e%{erﬁroguﬁﬁrel ¥mens 310
into thgevegdl@ss g6ioh b@f&bﬁévfé@(ﬂoinﬂg)cﬂiﬂg dBRadk 8ficBAS thelrdf@inl¥r of@RE Y the
di stal portion of the needle 302 would be cooled so that only the target

ti ssue 1&818i308s Thptenapeyayyerieasor BdAmeayprovidpipedhack tagonttodlerddiiday f 1 ui d

fl t i mal | |
the | engt RHop I REaAbE Rl dhnR e n R TN B RIS S B BB e
por t i onwidf evestadlleoBdeorantheteliectylobtie Heuer, Hteforntha dlic®tdteABLHMRAGEREB VET Y

cold (e.g. -20C to -22}%{_ apd this can damage the skin in the form of

bl i st erATRgFABMY divaging light sdior ar pyamatip apuietbtaeite sigpdhaicastingesi rabl e t o
ensur e tdigherdt BEIPE SRih TRhaRPEdCLAN 2L LRMaL NS ghar mer

t han t he di?stal portion %@pneeﬁl &%@ggggr%rﬁgggggﬂgsso %tl}eé%rfﬂg%ﬂ '8 the

chal | erfge tha thohsahbélpsie modeatt ¢he fdve vEodolidg4luidiato thamebdiatol heppgaxi mal
portion of. needl e .302 an tenperatuyre sensgor 312 to npnitor tenperature
PR L by PrPege BT Buled: (oo mass i Ry nerBoH et BRIy for coplisg ot | ve

heat er g 1t 314 is disposed near the needle hub 318 and near a proxi nmal
regi on of needle 302. The resistance of the heater elenment is preferably 1W

to IK d r referably for.oam5 Wto 50 W itional]y, a tenperature
sensor \/N‘)&qgﬂs uch %%lpoéﬁ IPﬁrétrogiF iﬁ 3 rlﬂgsrtrafﬁ@r}f%@ﬁﬁﬁ?deéﬂge BTOE’S%Hg"SBb%tEEF in the
sane Viepiboldinyents fiusheatty dydloat, haaly@iRtriasplops MELHREt 6RPhrof@MRat t he
heater 314 may_ be tur neddggli n_or deﬁ_{@tgo lﬁgz%t bt he hub 318 anrggpr ox% mal

r egi on "Gpsisetedhe signo Fox e, Fig-Sveiliuptmjes tspsingartuatsd flontingibeatieind &id.r om
cool i NGRaaWGrASs SUGL-A36506¢ FigeA RSN af%)];lgttlbeeline A-A. The probe hub 322 has

two tissue piercing needles 326 bonded thereto with epoxy 350 (best seen in Fig. 3B) or with

other adhesives or attachment means known in the art. A conductive heater block 328 is
preferably fabricated from a high thermal conductivity material, such as aluminum and has a
an electrically insulated coating, such as Type III anodized coating to electrically insulate it
without diminishing its heat transfer properties. The heater block 328 is heated by a resister
330 or other heating element (e.g. cartridge heater, nichrome wire, etc.) bonded thereto with a
heat conductive adhesive, such as epoxy 352, and a thermistor 334 also bonded to the
aluminum block with heat conductive epoxy 352 allows temperature monitoring. Other
temperature sensors may also be used, such as a thermocouple. The resistor 330 and the
thermistor 334 are disposed in cutouts 332 in a sidewall of the heater block 328 in order to
minimize profile. The floating heater 328 linearly slides along the needles 326 and a spring
342 allows the heater block 328 to move relative to the distal end of the probe hub 322, thus
the heater block maintains firm contact with the skin as the needles 326 penetrate the skin

surface 336 and enter into the tissue 338. A flex circuit 324 electrically couples the resistor
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needl e 302. The tenperature sensor 312 may provide feedback to controller
22 and a feedback | oop can be used to control the heater 314. The cooling
power of wbeorwisaa8s oxide will eventual |y overcone t hepefrfuseas/oed3os he
heater, therefore the m croprocessor may al so be programred with a warning

i ght am/tﬁémﬁao@mtﬁ@mogvﬁg%@éﬁ dReh AR thdiBnBRLL g LAGR et befor e

ski n danage occurs enetit of ust ng dter elenent is the
fact t hlabvetm@lt étie heatepblotho withdercatsng tvéres toa\angié Thobpring ifllistiatkd intgst he

needl e 3 t. rovide nore unif.orm.cool ant mass flow to the needl es
302 wi tfﬁn f&""ﬂp} gS?IﬁF ?lﬁe‘feé’s‘metoi?ﬁ]&? in tea) WHHPPESHAR IERY of Fig. 3

|1 ust r @n@sresdionaadBberihatast sed bitd RLQBEH S Phenttier, Of B&H SBARL U TR §prf1_|1]£

heater may float, thereby ensuri n? proper skin contact and proper
t r ansf diketraeahipiseri u@om@%h@pﬁteé es Bg areanserﬂeti gt rtheet @U@ 3aridribe aeddlat ed

floatin i r a Cross Fi 3A taken
b ong e R bR A g or Bty HEWB56Re Bl 7 ReREE MRl inedfiod 506
bonded Hdswmt Qha«hédaereﬂwmzeﬁﬁe«ém&he 6608 flofh Fdifk o@e@oo@éd MdtRcOhher

adhesi ves or attachnment neans known in the art. A conductive heater bl ock

328 is dﬁ‘ﬂ@%@‘i hphsatingrihe gan apd heasing a pm)gmakmmof tb@ needdesi thetepymat eri al |

such a a rd cal | ted.coatin such,k as Type

111 (S)pél zegh %Hg%r?ﬁcgm?' %eg g&ﬁt\rllﬁ%:tg?% yﬂolgvns 6’?{ ate S'tIC tnrll%?ﬂs Od‘l“%% TERY it

heat t rmshemhpar opey 3446\8hlcﬂ'la£e digiset 1nhh@ﬁéed&%826 and eRh ekt RYrigerdsd ster 330
ridge heater, nichrone wire, etc.)

or ot her heat] r}\%‘ el eg%ﬁ . car(i
bonded eP‘H%‘fse‘idcf’ QU é‘& Addjionadifersiiorping elements3 daugyendghe and a
therm %@(er@l%ék@t@ﬁogpﬂaﬁ %&Pth%ﬁ%tﬁé‘fﬂéf‘ﬁ'@n@éﬁ&kﬁﬁ'th heat conductive epoxy

352 allows tenperature nonitoring tenperature sensors may al so be
used, a 1 her npco The resistor 330 and therm stor 334 are
di sposzg&ﬁ] S%‘t% §er§§]% %“go@ Rﬂé’l"? nfiﬂdﬁ’ﬁ REF lﬁe%{faé‘?‘f b(S of skpbimithe gt der t o
m ni i zZ@lRppfdclat thIﬁ'@mﬁ%lQﬁEéd]&nﬂ %E%Eed33§3wlell a%&éey foilr] G475 sid] ANdofche needl es

326 and a sprlng 342 alTows the eater bl ock 328 to nove'relative to the
di st al nepdevmay euﬁﬂde%hﬁu%pbzaélty phugedich erchsad, ethe}txin@y:ke amrrgedumsn}fl rm

cont ac t I needl.es 326 enet ate surface 336 and
ent er tnmb {]?l%e&tﬁl élgugo i’falsé%lef?%aﬁﬂr ?&y F&gs PE% %eﬁ‘ﬁlloeglqrhe
resi st Ohxaadlrhé‘tsrdﬂmbdrfﬂ’y rm}tﬂieﬁsf&e PRUEHIeS OFfwRdigRdsi6 RN aiald ﬁleuﬁ@hﬁ in the
handpi ece, al | ows novenent of the heater bl ock w thout causi ng wires to

tangl e nu’T’rli’ér % Pragne polyans of sepdles (e8i sTestpediPhErY. b Squrreairty, sPipting,
however n‘c@l@ tr@:i gﬁl&frlétc Anli € IES W Mee%@rﬂ%ﬁs%n% %ﬁ%cl&&]eythgs n:?l?)e g %t

arf
menber SUC as a ent ne oam spacer
spring needle tlps are at different dlstances from the probe hub, such as in an inverted pyramid

shape.

[0046] Figs. 3C-3D illustrate exemplary embodiments of the heater block. For example, in
Fig. 3C, the heater block 380 has a generally rectangular shaped body with a planar distal
surface 382 for engaging skin. The body has a pair of cutouts 386 for mounting the
thermistor and resistor and a pair of longitudinal channels 384 in which the needles are
inserted. Fig. 3D illustrates another exemplary embodiment of a heater block 390 having a
generally rectangular body with a tapered distal end 394 and a planar skin contacting surface
396. The body has one or more cutouts 392 for holding the resistor and thermistor and a pair

of longitudinal channel 398 into which the needles are inserted.

[0047] Figs. 3E-3F illustrate still other exemplary embodiments of spring elements used to
control movement of the heater. For example, in Fig. 3E, a resilient elastomer 342a is

disposed between the heater element 328a and a distal portion of the hub 322a. The
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| i ke mechanisns. In use, once the needles 326 are inserted into the tissue
338 and the needles are cooled with a steady or pulsatile flow of

refri ger amo,2oem7saebal | 340 will formin the tissue. Howevais2omioessheat er

bl ock 328 prevents the tissue from bei ng overcool ed and becom ng danmaged by

heat i nggiBfcrk bf‘t}é%@'as{&?x?éﬁ'ﬂﬂa RaPbeXLERLY RAbY:A0 a0 e &%&g&gghgg%t her eby

prevent| ng overcool i ng ustra oW Fer as nitrous
oxi de f¢>qmsmmc1@r®4@~1smhefos|hbateaelemlaﬁs3284ﬂo smb@hexafeedlds SPOSEd. 3| the needl es
326 and. 1t he tsg? is e hausﬁled 348 out of the needl es 326.

Addi ti olrké{ftlr{} lgog f bognent havipg puiltinie coibenriogs B disyeed f r om

fal i ngalehg difffegent !&E@éns%f@h@ﬁeeﬁf&@ 3pgedhst égﬁ% ?ﬂeg'%ﬁﬁ42|b% hﬁgéseg)ﬁg{vﬁp eﬁr y

enbodi nent, two needles are illustrated.
appr eci afistal fage ofithsihng 332 ardih proreyalfeceunfeil haer wieena328threeccohdur , fi ve,

5| x or%?g%légarrrg%eg%ltrﬁa%gaf% sed. When a plurality of needles are used,

nge Y of patterns. For exanple, a single

Ilnear array may be used, or a two dinensional or three dinensional array
may be Q0831 AngrpmplrplzenbmtQasing Fenelling theheatereddruets 3ahis illustzed inf r ows

and col f tg I uare arra

el lipt |Iggn‘§ %Frlg f%eeg%é :Bfa%eﬁ ellér,&l& 93% r%utm @@%@ebse%w ‘Ylm' \égﬁt}fnsi onal
arrays amhu@dtehmeempﬁaﬁrém m@d&n@eﬂﬁu@@&s@i s&hfaﬁﬁlﬂﬁ?di*ﬁnéﬂérsérances from
t he pro e hub ch as in an inverted pyramd shape. [0046] Figs. 3C 3D

i 11 ust r'afERasuNs §P9se§ﬁ’8 DRBAtde Byb. ¢ Fee tipe peihe pregsuwemprris akansoededi n Fi g.
3C t hel“lﬁ@éﬁtg'is 2l Bakc t%&:gnﬁ?ﬁer@2%{é% flelsYork Y’E?{Hgggﬂ ct?%apv@od fody wth a
n & Doy Has APPasHs

pl anar distal surface engagi ng sKi of cutouts
386 f orcatrulattd. rifhet fivet pdietrimitlst lone 1ade|ﬁmed§jysthmuraaim néedahub @peangt bigi nal

channel,s _384..in which the, needl e are inserted. Fig. 3D illustrates another
exenpl aFY° ShoRFHEITS 6’} and g speen H?PB’& ROTEHS %@vﬁ’rﬁ‘doés aRsAks b tgmpergtusm gul ar

body wirhéhsarehRpeiRictstiré 8f meNtr3Sht 20HcAHR |SR)B@ Bf n@ecﬁ@ ﬁﬁ@%ﬁ iy face
396. The body has one or nore cutouts 392 for e resistor and

t her mi $UBte hepfoen @éwat@d 406 mtgs elsdisteatd 40featong w@lgaleu tnn@anmuemlpeltahﬂfe deted| es

are in 3E illustrate, still

enmbodi fr@‘[?%’%g%lF ﬁqﬂﬁ){leﬂrp erét?xse Slorﬂe 45 Elencﬁo?lg ag Nfl'iho"ﬁ SIWBW@]%{M 8'hifé]c"%r. For
exanpl excedls hith @m@lfatu@ si@iib icefithak kiRsthRRES1d 34148 thed adcke'%ﬁﬁg ﬁq !Psec{c‘fﬁﬁ@d the
heater el e nt 328a and a distal portion of the hub 322a. T%edurorret er of

the el &3£4ReN %*W%ytaﬁél@@lwmn@@twmwdf thesieedlg hub niope ssgreateand

2)2( ganlsz IR &%GQHB Ad s%ﬂectﬁregl%ld BERERR0 ea! 0ha1 288 o%dgrgf Shhdf & r\1/1g3r1 be gseegil €s

to Verlfy that cooling has not been initiated. In step 416, absolute needle hub temperature is
compared to a temperature threshold. If the hub temperature is less than the temperature
threshold, then the treating flag is activated 412 and the treatment start time is recorded 414
as previously described. As an alternative, the shape of the slope could be compared to a
norm, and an error flag could be activated for an out of norm condition. Such a condition
could indicate the system was not heating or cooling sufficiently. The error flag could trigger
an automatic stop to the treatment with an error indicator light. Identifying the potential error
condition and possibly stopping the treatment, may prevent damage to the proximal tissue in
the form of too much heat, or too much cooling to the tissue. The algorithm preferably uses
the slope comparison as the trigger to activate the treatment flag because it is more sensitive
to cooling conditions when the cryogenic device is being used rather than simply measuring
absolute temperature. For example, a needle probe exposed to a cold environment would

gradually cool the needle down and this could trigger the heater to turn on even though no
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illustrates still another exenplary enbodi nent having nultiple coil springs
342b di sposed along different |ocations of the needles 326. A first spring
el enent 3ADRoim78i48posed between a distal face of the hebTaR2wmanoa

proxi mal face of the heater elenment 328b. A second spring is disposed in

t he he - a i 0 | ling the
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i nt er r ugHcremsesvinmeedlo tenmpeeat{le SRpredZichigsdes duiihfcryegehih@edthensur r ent needl e
hub tenperature 404 using a tenperature sensor such as a therm stor or
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al so recorded. This data is fed back to contro 2 ere the slope of a
| i ne carmvessmaygpe adonsprdl hased ¢rsthe glapsddafreatiment itiend andsurment needierhubhe line is

defined _by the rent ed| ub te rature.and tinme of its neasurenent
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nmeasur eggiited@peweitis deérome@f WiRasey (R RAtmedPTRE i NBvEBENS, ad ALadafeflae hub
tenperature curve has been cal culated 406, it is also stored 408 along with

t he ti rafeinmeekmpen.diaginacrd durtiormayhsagediomneptrokthp beatenalemeritdgé. As t hen

conpar 0 S 41 I the.needl e hub erature
sl ope ﬁgewé)glgd tg }ﬁ&adr? ’ ?\ﬁeg{@ﬂﬁ,e%ﬁ%%&}’c\?é é)lléglgg P %lﬁ ngectler &y P‘ﬁedcchl%giei ei—feeg%toifa}ﬁ ed
412 ancheutee eleheat. Narthatshsd; it iduldbé Gesitabiedo aReorBings 6@ bdiing rbatiagt agst e hub

sl ope iﬁ great er than _or equal to the slope threshold value 410, an
opt i ondhe BExgRaldrsior REe pAaks dpsy npibagermy teacaléand causigkin daBREMg has not

been i npfd-dbRdredithesit &Rat &AL ySygeonpared to
a tenperat ure’trﬁreseﬁo aélﬁlr# Sf%@%ﬁ%ﬁ%nﬁ%ﬁé@ﬁ’?@?@ I esslﬁisﬁgguflhgc
t enper dtaatmertt uediboledceetihthe duretiontizastiond) thieh dlge trentraeritifiagtiededi2@ oand t he

t t t start i i ded. 414 i ly de i bed. As
al t er ndi PR EhZO R she tedlehsnley i isaetipied 425 LbRpAratoR besnatsipredsihtiean
error fduagiomaedndlg 404 ek ARt Rt &iviek toulthe 011300 ﬁqllietaié%?i]théglgﬁ Rgins

condition could indicate the systemwas not heating or coolin

suf fi ciagam fyom Theestast stop 407.aGhis prrcdsstaongyess as tpngus tineadriyogesicogeviae is he

treat ment yi\,ith an error indicator light. Identifying the potential error
., -turned on. . .

condi tion and possi bly stopping the treatnent, may prevent danage to the

proximal tissue in the faormof too nuch heat, or too nmuch cooling to the

ti ssue. [08HH oFg&ricdrmmgss &rdhesippe teesholdnalusimperapgmisamiabont -48 Gtes tri gger
to actiyahe ang #?ﬁﬁ P i.thye~ta cooling
condi t i 'ons whteaﬁot hg@iﬁ(%see%%xgcga evl @%ﬁgﬂe@&ﬁr@tﬂ%&é@cgﬁ%ﬁﬁe?ﬂt ﬁg(r%r Sseic% y
measur itogbabisHTUE pet eopat. refeered Forgeefoaniyd emparanee threshpldokuenppdet 0 a
col d er}vi r onm::r]tSo Epul gl
rom about to about 0° C, and more preferably may range from about 0° C to about 10°
C. Treatment duration threshold may range from about 15 seconds to about 75 seconds and

more preferably may range from about 15 seconds to about 60 seconds.

[0051] It should be appreciated that the specific steps illustrated in Fig. 4 provide a
particular method of heating a cryogenic probe, according to an embodiment of the present
invention. Other sequences of steps may also be performed according to alternative
embodiments. For example, alternative embodiments of the present invention may perform
the steps outlined above in a different order. Moreover, the individual steps illustrated in Fig.
4 may include multiple sub-steps that may be performed in various sequences as appropriate
to the individual step. Furthermore, additional steps may be added or removed depending on
the particular applications. One of ordinary skill in the art would recognize many variations,

modifications, and alternatives.
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gradual ly cool the needle down and this could trigger the heater to turn on
even though nocryogenic cooling treatnent was bei ng conducted. The sl ope
nore accuwatelop7sapt ures rapi d decreases i n needl e t enpecatuse@INncI3as e
typically seen during cryogenic treatnments. [0049] Wen the treatnent flag

i st ol nde A Afn PR By Sl SRR B o P E R aBlieB o, ™

t enper aReferingAw DHEig, 5, iafmebee] (RAtilitRes teating 8 Pati@OVEhg berydaehieasekhand i f
| ess heat is required, p%r i s decreased, Wether the treatnment flag is
act i vat 2dteay havare 2 xvsable agdisnasahia hardpresewither o avienthat ges de selbcontaingd i on nay

be usedorteszté;ﬂﬁwrpgﬂv%egafﬁnﬁ%ggf%bﬁr}f%?aleé&%h S dIEBE RN PE AR YRV ent Ul 1Y,

cryogeni ¢ cool | e ne W over cone ects o e heater
el ementcaphaityt brdterycarsmeteret] elwotricd] hppte Methbll €00 gerdrdlydriingwdttt hie cool i ng

treatnme so that, th roxi npl. reqi on of _the prohe does_ not. becone too cold
and calfgeie%aﬁloa}amé@g? olrarer Bsue Hhepy e AUt SUgh a5t Allartionad grecifia

dur at i QidskBfieShRkEs balHaSTadd thdti 28 -of bhint i i | the
durati onst hrleshol dst hen ?hét}%rlglg?ﬁn‘%f\it()f%lggﬁﬁa?Igrgltglrl%gglg% H%&é%ﬁé@g?ég 426

and t hemsishtly skindegienrs drsogtuetin dofectefiom28egibh of He faes; at theikhadppatprietec eeded

the dur,atipon threshol.d 424 then.t interrupt service routine.ends 430. The
al gori ttﬁrr%efﬁsesﬁe %ﬁ?rﬁ%tmga 8 1(?6}1@%&:?&& @Pgl? gs @féﬁbdl’?@‘% I‘f‘l’*ﬁcges&aé ¢tnti nues
as | ongwiaskltd)e tissyeafantamsAay tHeairssifabl e thdRsioh HRRRIngRhRERA KBELEANges for

the slope threshold value may range from about -5 C per second to about -80

C per soloHmeE %F?égff%ﬁeémtﬁnéﬂ@ﬁéﬁﬁrﬁﬂrtﬁﬁ@éeﬁtﬁ@m%{b@mpmﬁ . @ thelikegrlond t o about

-57 C . fere . re r eshol al ue may

ange Tsgills, JhELBENEHot BPERRchlont MEohBIP LA il RS Gnlie! Bt o

about Gndtipte rabondtert Quéh asTewptrarnd, tidu, aydlog, Huisiag okl dariByatéafod CodlingrBrabout

15 secogds. to about 75 seconds and nore preferably maé range from about 15
€

seconds™%1g 86 Heagsntgedh d%“ ARyeIRte P?edéqqﬁﬁ?fﬂblﬁéa%ﬁ’ﬁfl mauatpdtatto thee
speci f ifanglieRs wilh! S hée%ﬁ@&sérﬂbl?'ogt&o%%@y#g% e @[1%1@&5 ISR s@&%&oﬁﬁp heati ng

a cryogenic probe, according to nt rese I nventton.
Q her sbhaubers sscddd arsaye psd/magthal empvecge stitabhefir eatoredi afghd tirgdt tissueat i ve

enbodi nents. For exanpl alternatjve odi nepts pof the present invention
may peg%lpfﬁrt%sgerg? Elﬁg?qulﬂf‘f,ql,’libﬂa 5‘85%&16?%%?? M rsb‘?‘ﬁglre.as?\%‘i‘ Bver, the

i ndi vi dh@lnt&d ©RBe haddgsdceated in Fig. 4 may include multiple sub-steps that
may be perfornmed in various sequences as appropriate to the individual

step. Fyod3)erRBuce, nasdtisl LRk, & @R iTRYnESALIGH AL af)ﬁ‘\lri‘@?ivﬁ% HeReqgi ng on
surface adjacent the needle insertion site before, during, and/or after insertion 120 and
cryogenic cooling 122 of the needle and associated target tissue. Upon completion of the
cryogenic cooling cycle the needles will need additional “thaw” time 123 to thaw from the
internally created ice ball to allow for safe removal of the probe without physical disruption
of the target tissues, which may include, but not be limited to nerves, muscles, blood vessels,
or connective tissues. This thaw time can either be timed with the refrigerant valve shut-off
for as short a time as possible, preferably under 15 seconds, more preferably under 5 seconds,

manually or programmed into the controller to automatically shut-off the valve and then

pause for a chosen time interval until there is an audible or visual notification of treatment

completion.

[0054] Heating of the needle may be used to prevent unwanted skin damage using the
apparatus and methods previously described. The needle can then be retracted 124 from the
target tissue. If the treatment is not complete 126 and the needle is not yet dull 128, pressure

and/or cooling can be applied to the next needle insertion location site 118, and the additional
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the particular applications. One of ordinary skill in the art would
recogni ze many vari ations, nodifications, and alternatives.[0052] The
heati ng avQaniodisa4say be conbined with a method for trea&Crrus2@9pedsnent .
Referring nowto Fig. 5, a nethod 100 facilitates treating a patient using

a_CryOO@hleLti&Re hieNgd SHSHEMRN AV uggﬁée%?és%@{ qlgf ﬁ@?ﬁéﬁ%%@{tﬁ@g@g% ei ther

of whichthat can be sel f-containe extern power e l"aceabl e
needl| esfewdohesasta theskinpdnyriegdles Banard dalléd (oir bédreap detetnyinkditot ey syiffivient er ed

el ectrical , supply. t hod 100 gener.ally begins with a determ nati.on 110 of
the destrafp ngglﬁéeﬁwﬁ%% r%%f‘é‘%%*s‘ﬁl“f}%eﬁeé Ug?\agﬁr USRI B BRI peci fi ¢
cosnet i & tMé ik dsing thd therhat enayt hiaep Rk @ReRheRBE P14 B&B}e%hpg&&' cul ar
site, the alleviation of un3|1%2tly skin | esions or cosnetic defects froma

regi on apliegiwnfod peessye/copling 1 18e nestlimpinsgstipad 20, tand/gethetlike s Gmse flertatgeeat ment

are ident)fi t subder,nal scles that induce .the i nkl es,
ati ssﬁtgstsﬁ?g{%g? lﬁéghls%ga? ﬁz[rep%{aélﬁhorsqnﬁﬁgal}e, COSEH‘% ﬁ‘&’pfye%ainbsﬁﬁrinﬁ‘gﬁ‘gﬁ%ﬁ t[]l?erlsi\‘{\f’lietl(:t ed

t i ssuesgontaridddiantigicee i degleted} the atdieiahisthe RhdYor ARARE Lar bEANLHRBY of ExReEr at ure
profile, or the like to be determ ned 114. The application of the treatnent

al gor i t Hnhendpigesmey epiinally e disserded| Figr 6 susiraiss theperdeas of Eissubh-18s

t enper h i : .00, [ . . r. coolin r thaw ng
B o T e S e TN
t o t he haafipi @gegenvi ¢dolihp dluitkis bstied sseimiihjectep tnto ital degdle @6 vigsipphestt e

| engt h,_ skin.surface coalin .charfo r,..needle array, and/or other conponents
sui t abl=&" £ 68191 4P et §psup He's €39 ﬁiﬁumF@E‘&%E’, ef@"h%‘?é?“%?@ﬁ@elmwfiahcl ude
only a 18isngberide issepd ' to the
handpi eces. FO%SB?@&%E%%S:S@%E?? %(g),lédcﬂg %OP%%H%)}& co %?ﬁgc%l?%gr)l%%‘ﬁ%ro eof may

be appltieetivary®gttissucieolekén surface adj acent the needle insertion site
before, during, and/or after insertion 120 and cryogenic cooling 122 of the

need| e [a085]asaqatiatyed tirastdRbhtohdn® eréﬂ&%@,_tgﬂgﬁFhﬁ é;@[bs%aytﬂéeafgﬁé’&%eni c

cooling cycle the needles wll need additi ~"thaw' tirme 123 to thaw from
t he i ntdbiferang praet Bssuegtojasdo pelligvetthe desiredyrmededing e Forecaramale, Gfs rudre fpllpbe

it hout 7 . . ) ) i nel ude. but
not e (RS s~ RiE Rty NIS ABERReo HuaH Soy N faTRr bEV1EB s,
Thi s t hawrporaed hareireby redferetee. ti med with the refrigerant val ve shut-off for

as short a time as possible, preferably under 15 seconds, nore preferably
et S oraye TP OB BRI BB IPALLEN Bopo
until teliflectenasbatenpodirp) lengtermi (fasthg adtast iveelts, arontis, diryeatsienéven

permanent. While necrotic effects may be long term or even permanent, apoptosis may

actually provide more long-lasting cosmetic benefits than necrosis. Apoptosis may exhibit a

non-inflammatory cell death. Without inflammation, normal muscular healing processes may

be inhibited. Following many muscular injuries (including many injuries involving necrosis),

skeletal muscle satellite cells may be mobilized by inflammation. Without inflammation,

such mobilization may be limited or avoided. Apoptotic cell death may reduce muscle mass

and/or may interrupt the collagen and elastin connective chain. Temperature ranges that

generate a mixture of apoptosis and necrosis may also provide long-lasting or permanent

benefits. For the reduction of adipose tissue, a permanent effect may be advantageous.

Surprisingly, both apoptosis and necrosis may produce long-term or even permanent results

in adipose tissues, since fat cells regenerate differently than muscle cells.

[0057] While the exemplary embodiments have been described in some detail for clarity of

understanding and by way of example, a number of modifications, changes, and adaptations
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conpl etion. [0054] Heating of the needle may be used to prevent unwanted
skin danmage using the apparatus and net hods previously described. The
needl e camotznem7basretracted 124 fromthe target tissuePcCirfustéve/oteseat ment
is not conplete 126 and the needle is not yet dull 128, pressure and/or
cool i ngma@Be RapRARhic8AndOr WIELOEKHNEB Thde LH 9EN1E] f?ﬂhcl: Ql@aﬁ'ef?& el sg Pl and
the additionaltarget tissue treated. However, as snall gauge nee ?es may
dul | af temresentigvention iy aiteth sjely by dhe independentclrimbe s k| n, any needl es that
are dulled (or otherwi se determned to be sufficiently used to warrant
repl acenent, regardless of whether it is after a single insertion, 5
insertions, or the like) during the treatnent may be replaced with a new
needl e 116 before the next application of pressure/cooling 118, needle
insertion 120, and/or the like. Once the target tissues have been
conpletely treated, or once the cooling supply canister included in the
sel fcont ai ned handpi ece is depleted, the used canister and/or needles can
be di sposed of 130. The handpi ece may optionally be discarded. Fig. 6
illustrates the needle 26 of Figs. 1A-IB and Fig. 2 after it has pierced
through a patient's skin S and into the adjacent treatnent tissue T. After
cryogenic cooling fluid is heated and in injected into the needle 26 via
supply tube 36, a region 99 of target tissue T is cooled sufficiently to
effect the desired renodeling of at |east a portion of the target tissue.
The cool ed region 99 may be controlled and shaped to treat varying tissue
vol umes. [0055] A variety of target treatnent tenperatures, tines, and
cycles may be applied to differing target tissues to as to achieve the
desired renodeling. For exanple, (as nore fully described in U S. Patent
Publ i cati on Nos. 2007/0129714 and 2008/0183164, both previously

i ncorporated herein by reference. [0056] There is a w ndow of tenperatures
wher e apoptosis can be i nduced. An apoptotic effect nmay be tenporary,

|l ong-term (|l asting at | east weeks, nonths, or years) or even pernanent.
Wil e necrotic effects may be long termor even permanent, apoptosis may
actually provide nore long-lasting cosnetic benefits than necrosis.
Apoptosi s nmay exhibit a non-inflammatory cell death. Wthout inflammation,
normal nuscul ar heal i ng processes may be inhibited. Follow ng nmany nuscul ar
injuries (including many injuries involving necrosis), skeletal nuscle
satellite cells may be nobilized by inflammation. Wthout inflammation,
such nobilization may be limted or avoi ded. Apoptotic cell death may
reduce nuscl e mass
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and/ or may interrupt the collagen and el astin connective chain. Tenperature
ranges that generate a m xture of apoptosis and necrosis nay al so provide

| ong- | astwogomvo7pasmanent benefits. For the reduction ofcadispawecisnssue, a
per manent effect may be advantageous. Surprisingly, both apoptosis and

necr osi WH®Y 19 COMVEED ggtg-t erm or even permanent results in adi pose
tissues, since fat cells regenerate differently than nuscle cells. [0057]
Wi l e the exenpl aky enddaithechios corivadlitgtempdesoe ilhedybgesodevickesad! f or
clarity .andi ng and by way of exanple, a nunber of nodifications,
changengéﬂggggggéggionsnay be inplenmented and/or wll be obvious to those
as skilled in thes)grévididgneeyodehie @Gﬁ@@o@faﬁéiﬂ%/zégf&%%ﬁﬂ alhB¥8Nd1:@Bntl fhel 1 M ted
solely by the independent clains. WHAT IS CLAI 1S 1. A nethod for

cont r ol ITPPRYhavERpR PLoriRe TPgion ard § digkah fissug elareing regignd andwhegincbapeatei ng:  a)

providiagnanqgX@gﬁ@a%%?ggﬁaﬁgﬁggggigkggga probe and a heater elenent, the

probe having a proxi regi on an tal tissue piercing region, and
wher ei n t he heat ) indeetiventhe distad psibesedomtiragdni skiheirpokitehgdcegean; b)
inserting the distal probe region through a skin surface into engagenent

wi th a‘W§9§5¥g?ﬁ§§ﬁ@; c) measuring and recording current tenperature of the
proxi mal region L t g ; 1 0} . of a
e passi ng.  hr adah e e R S TR o e P e i BRE,
definedﬂbwogﬁent@ﬂﬂémmnﬂenperature and time of neasurenent and the second

poi nt defined by evi Qus asurenment aof proxi.mal. regi on tenperature and
time of nmeasurene F?&E$“%&%?§§P?% nﬁvﬁﬁP%@H?“$ﬁ%§f %ﬁt?ﬁﬁl§¥ﬂﬁg is |ess
t han a phinpge fisteshin defiveal e Bfdlerlt @GRF AR dntieRlBtheShR i ent AdBnYhen the
treatnent flag is activated; f) heating the proximl region wth the heater
el enentsesidrpoutdlefipedipyre pteviqus gneasuramentodpeakimg) region ppipryathesndrigneb@n
elapseqn%&ﬁ% Pt time exceeds a duration threshold value and deactivati ng
t he treatnen ’ag. 2. The nethod of claim1, further conprising repeating
steps c-g. 3. The)aetihtidgafireatnginifldg whbeteistopehelcss thageRicpe daviterl f urt her

value, and recording treatment start time when the treatment flag is activated;

f) heating the proximal region with the heater element when the treatment flag

1s activated;

g) stopping heating when elapsed treatment time exceeds a duration threshold

value and deactivating the treatment flag.
2. The method of claim 1, further comprising repeating steps c-g.

3. The method of claim 1, wherein the cryogenic device further

comprises a cooling fluid supply in fluid communication with the probe.

4. The method of claim 3, wherein the cooling fluid supply comprises a

canister containing from about 1 gram to about 35 grams of cooling fluid.

5. The method of claim 3, wherein the cooling fluid comprises nitrous

oxide or carbon dioxide.
6. The method of claim 1, wherein the target tissue comprises skin.
7. The method of claim 1, wherein the target tissue comprises muscle or a

nerve.
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conprises a cooling fluid supply in fluid communication with the probe. 4.
The nmethod of claim 3, wherein the cooling fluid supply conprises a

cani st er worrbawats4ag from about 1 gramto about 35 granspofi/useabiossgsod | ui d.

5. The method of claim3, wherein the cooling fluid conprises nitrous oxide
or carbon dioxide. 6. The nethod of claim 1, wherein the target tissue

conprises skin. 78. TheTlehbodddof clainil whsreithikd SioBe bhApiiak d@kedlt 880Me
conpri ses scle or a.nerve.8. The nethod of claim1, wherein the g}obe

conpr i s¥%P of iReEunSthgistal peobaregion compgess pisiging the dinstusfacp mithdhe eegid

conpri sgs, #k lNQgsdne skin surface with the needle into the target tissue.
9. The nettﬁo?r%# lgfai m 1, wherein the step of neasuring conprises recording

output froma therm stor adjacent the proximl region. 10. The nethod of
claim 1, wherein %he tHreshibbd oftlope 1 wahareintngesof meamehgubmpiRRE per

second to gbout -8Q0C per second. 11. The nmethod of claiml, wherein the
step ofreﬂoéaﬁgr‘f’éu&'ﬁgmm%ﬁﬁeﬂﬁﬁsmégﬁa‘é‘ﬁ‘tm%@@imﬁﬂinusti ng power to the heater
el enent based on el apsed treatnent tinme and current proximal region

tenperature. 12. fthe MEidaeth6d oftidin IwheMia R rdsheld dpatvaRR rhdbcesing] d
ranges from about 15 seconds to about 60 seconds. 13. The nethod of claim

2, wherdPht Phe per wsend topbap-80eppatssgondqti | t he cryogeni c device is turned
off. 14. The method of claim 1, further conprising the step of cooling the

target tissue sucfj th inh | SSiiS el he tjssue
renmodel i ng al ter sﬂé sﬁg}betexﬂgtP B?Egaéﬁ ;1 sur?lg?ée.r&%&adfﬁgn%% t&)fgg”rai TP 14,
wher ei reoopoisesnayljctimg powestodhehéate ddreent bagd ontelpsetetréadmartt tneastd @@fnt 16.
The net hod oi claim 15, wherein cooling the target tissue induces necrosis
t her ei T HGOTEMREEMES claim 1, further conprising the step of

activating the
12. The method of claim 1, wherein the duration threshold ranges from

about 15 seconds to about 60 seconds.

13. The method of claim 2, wherein the steps c-g are repeated until the

cryogenic device is turned off.

14. The method of claim I, further comprising the step of cooling the
target tissue such that the target tissue is remodeled and the tissue remodeling alters a shape

of the skin surface.

15. The method of claim 14, wherein cooling comprises cooling the target

tissue to at least 0°C.

16.  The method of claim 15, wherein cooling the target tissue induces

necrosis therein.

17. The method of claim 1, further comprising the step of activating the

treatment flag when proximal region temperature is less than a temperature threshold value

>

and recording treatment start time when the treatment flag is activated.

18.  The method of claim 17, wherein the temperature threshold value

ranges from about 0°C to about 10° C.

19.  The method of claim 1, further comprising:
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treatnment flag when proximal region tenperature is |less than a tenperature
threshol d value, and recording treatnent start tinme when the treatnent flag
i s acti vaveaniolBs443he nmet hod of claim 17, wherein the teoparsatanessvhr eshol d
val ue ranges from about 00C to about 10 C. 19. The nmethod of claiml,

further conprisi ng,Gag ltﬂe”tgrg%f‘gsslhé‘Etﬁﬁtﬂlﬁtitﬁéﬁf‘ge? ﬁ&lﬂe ti{;‘r?h[oﬁggg %ﬁ]&%ttis%des sue Is

renodel ed and the tisSue renpbdeling alters & shape surface, and
wher ei nrepdtlingpltevenshaat bfthesbinsehos ahde ability of the heater elenent to
mai ntain the proxijml. regjon of the probe at_.a higher t erature than the
di stal region. ZOWH%WQC Mot Gt VQ?WW’Fh?%w?ﬁgbg%%ﬁﬁ?ﬁggﬁﬁﬁéB%FF%g a
target hhigsethebrehisi MoR@i Fahe $OPOSCH higﬁler%rhﬁbrﬁtuf@’tﬁ% fhe B8 68041 NI
tenporarily inhibiting contraction of the nuscle so as to reduce appearance
of lines and winkles in the face associated with contraction of the
nuscle. 2 1. A metthod Tlsrmelbad pbelpinnd, fuehpreomprsimgicaobing 2 asgps tissiedevi ce,

2 Py T ort _ o o Pt b
ond o HATFRISERHREYHBGy Gl ALK Ak Aol RN S0 GRS SRHCENTY; GeP" 7
r egi on, masuik stherteireduch epgeamines oflimsyand wirisiktts spoedcadi@iaed withe pr oxi mal

region; b) engaging the distal probe region with a target region; c)
neasurin#r?ﬂéﬁéﬁﬁﬁ?ﬂ@é%current tenperature of the proximal region and tine
of the measurenent; d) determning a slope of a |line passing through a

first point and ajsecoReghdatidfor cédiRllidd @ﬁlﬁ%{d?é i@@éﬂyggglicbbfe\?é@s grrent

tenperature and tinme of nmeasurenent and the second pornt defined by a
pr evi ouscthedsempisnrg: of proximal region tenperature and tine of
a treatnment flag.when th | ess_than a

measur enent; e) tivatin e sl ope

sl ope threshol d \%délpﬁoev,ﬁ%%% CPRESMIGIASYCY PULPTRIRG 2 Rfe: Fta“‘ﬁ Fﬁga%"éﬁm?lﬁethe

t r eat Ngibdbd haavihd Speimalaégeh aild a Beal 13t BRl WhE¥InTRE héRd MmMtih the heater
el ement _when the treatnent flag is activated; g) stopping heating when

el apsedlitnosed sbsrent theprasiualbgsion; durati on threshol d

b) engaging the distal probe region with a target region;

¢) measuring and recording current temperature of the proximal region and
time of the measurement;

d) determining a slope of a line passing through a first point and a second
point, the first point defined by the current temperature and time of measurement and the
second point defined by a previous measurement of proximal region temperature and time of
measurement;

e) activating a treatment flag when the slope is less than a slope threshold
value, and recording treatment start time when the treatment flag is activated,

f) heating the proximal region with the heater element when the treatment flag
1s activated;

g) stopping heating when elapsed treatment time exceeds a duration threshold

value and deactivating the treatment flag.

22, The method of claim 21, wherein the heater element is in thermal

communication with a target treatment tissue via the probe.

23, The method of claim 21, wherein the heater element is in direct

thermal communication with a target treatment tissue.

24. A system for treating target tissue in a patient, said system comprising:
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val ue and deactivating the treatnment flag. 22. The nethod of claim 21,
wherein the heater elenent is in thermal comrunication with a target

t r eat mrentwoOi2ssugsMBa t he probe. 23. The nmethod of cl ai mpeT/usedened3ns t he
heater elenent is in direct thermal comrunication with a target treatnent

tissue. 24. A sysgg&a}{%i&gregﬁagag%etc%ggéﬂ ﬂd%ﬁbj@?’h?t a patient, said system

conprising:a body having at | east one cooling “supply path; at |east
one probe havi ng & lgasbstiembbplavingmproainidlpoetiont & dista tipdue pidreigg portionon and a

| umen t herebetween .in fluid communication with the coaling fluid supply
parn 410 e e see B PR N o SR e aF

i nsert alghdt oh&bdbt RLtechdh g AlstdllySTL thdYdaYANd thsshaple 71 RS o0 tis“m?@th&g}@%m , a
cooling fluid source containing a cooling fluid, the cooﬁlng | ul d~source

f 1 ui dl ykebspfase ofibetpatiend; | unen such that when cooling is initiated, cooling

fluid flows in the . reb 00l i ng the pr and. any.adj acent target
tissue; a heater ae‘f(!éﬁrrﬁegg?l ’u%é ‘l;s]ogl(r)csee né&i‘%%%‘t’“ﬁ%ﬁ%@gﬁ? ?fﬁjlqmggﬁ'f(?%dﬁfceand a
pr oces sfuidgydupled aGththe Rinfgh saich &G IVAER cENRUE Ritidt@B Ikl MR INEWs id he

t angi bl e con]F)lut er readapl e nedi um having a program configured to control
the hedt®endfgivyeoqlmgtBopronarid ammdidpentiersst bssieml portion of the probe at

a different tenpe/@ad, ] I, S ril j:ng. | east a portion
of the treatnent eg[ 25%%%@9%%%%%@%@% %ﬂ?ﬁ%ﬁggﬁlﬁg’tﬁg program acti vat es
t he heater el enerd prabesorsystempenyfristg d tasgible compatet hadatde aledhen tthe eshol d

val ue, the |ine passi through, a.first point and a second point, the first
poi nt c}g}fg%lg&owﬁgr E@Hg‘@ﬁfnefi@ﬁ%g?"é’?gj? BIOsEHY PoRf e torrentrolihe Beatethe r eadi ng,
and a S84 j iafa ; i t : [ time

of ther ea%l}%é rtll?é%mglﬁ%ﬁggts}?)e%&g?{aﬁ‘%@?ﬁ% 8%@%@%#%%% egélgt}%gg%?ﬁ { ée{ri:lgrér ature

r eadi nghadidtal hertion duiing gt Ieeatp @rdionrod thetachtmgs. are adj acent the proxi nal
regi on of the probe. 27. The system of claim 24, wherein the program

deacti vates the ter n apsgd treatment tine ex egs a duration
threshol d val ue. r% 'I%ﬁggggkgﬁeonfﬁ afu%csﬁgla?)v Yo tﬂgﬁé‘%‘g@% et %??3 B ement s
novabl elémdratities atstope o€ apineReless than a slope threshold value, the line passing through a

first point and a second point, the first point defined by a current temperature reading and the

time of the reading, and a second point defined by a previous temperature reading and the

time of the reading.

26. The system of claim 25, wherein the current temperature reading and

the previous temperature readings are adjacent the proximal region of the probe.

27.  The system of claim 24, wherein the program deactivates the heater

when an elapsed treatment time exceeds a duration threshold value.

28.  The system of claim 24, wherein the heater element is movable relative

to the probe.

29.  The system of claim 24, further comprising a spring element operably
coupled with the heater element so as to allow movement of the heater element relative to the

probe.

30.  The system of claim 29, wherein the spring element comprises a

resilient elastomer.
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29. The systemof claim 24, further conprising a spring el enment operably
coupled with the heater elenent so as to all ow novenent of the heater

el enent rwbavinmes448 t he probe. 30. The system of cl ai m Pe@r/ush@9oms9304 he
spring el enent conprises a resilient elastoner.31. The system of claim 24,
wherein the probe conprises a plurality of tissue penetrating needl es. 32.
A system for treati.ng TR g8fent bSIMB 2N i | : ising: a
body having at |east one %gol i ng flﬁlui dwgll?%%} gl%%g?bk&hng)éﬁgﬂf@?t @%Tlr?fnal |y
engagi nigsst¢ Benetratiegneegles. proxi mal portion, a distal tissue piercing portion
and a |unen therebetween in fluid communication with the cooling fluid

supply path, the ans,f : I ti extending distally
fromthe body an |'nse¢‘tsg{)tiﬂ&elqlg{lt?%tlkl %éﬁggﬁgé@fl i ?ﬁ%ﬁt Hr offgsﬁema IR %r f ace
of the patient; nebodyHavingcnidasi sviengobng Hoidisagplf lputh¢l f1 ui dly coupled wi th
t he | umen such that en cooljng is initiated, cooling fluid flows in the
| umen, thereby coBFFEdCL hemmllyfdiergpe f@?é‘?%é‘fm%aé’ﬁ@%’@? rtiony g fastelritssumy

ad acenticlefiQRitid ARULunTR ISl G INB SRR S radiR 8- Mo fifieaREOXT Ml
portion; and 'a processor system conprising a tangl lgl e conputer® readabl e
medi um supply pathn ghdoheansdomthermnal lyeagadihe tissad extendiay distally fromo dredrodgand i gur ed

to control e ns for. heating thereby nmaintaining the proximl portion
at a dilpfeéﬁaéﬁtln{ggﬁ%gaf%%ﬁ??eﬁﬁﬁgl? Flgklﬁis %&e%@iﬁ%ﬁﬁnguri ng at |east a
portion of the trQadd¥&ot codthinihh8 cOYISiLMifufdRLslpid with 8lcQlieh BEenhAgIr am
activates the nmeans for heating when a slope of a line is less than a sl ope

t hr eshoViencgoliag ixindiafddneoohiag sluidyflews tubh lundn, therebyaonlingithd neeaseéwnd poi nt
the fir i i . temperature reading and the tine of
t he reéglérﬁrgd?l&%%aggﬂé{e}%gﬁ X%%ﬁ%%ﬁ%%ﬁ%t%%%?us, previ ous tenperature reading

and the tine of tiheansdadieatng dldposthadjaysit €18 RbxiglaBpiids; angher ei n t he
current tenperature reading and the previous tenperature readings are
adj acent the prox3PFAFESPEFYHRM COBIPITFHIE adfpiagiblcompricaladdie medamsithe t he

pr ogr arg, deReth¥aLES gl heat [eat neat tine
exceeds x?@ur a%ﬁ?on { a? es Hgfégﬁl\l?g%vé&ge %}o’égan\i‘@&{hg% Ped o8 thé FRAIERE
heating thereby maintaining the proximal portion at a different temperature than the distal

portion during at least a portion of the treatment

33.  The system of claim 32, wherein the program activates the means for
heating when a slope of a line is less than a slope threshold value, the line passing through a
first point and a second point, the first point defined by a current temperature reading and the
time of the reading, and a second point defined by a previous temperature reading and the

time of the reading.

34.  The system of claim 33, wherein the current temperature reading and

the previous temperature readings are adjacent the proximal region.

35.  The system of claim 32, wherein the program deactivates the means for

heating when an elapsed treatment time exceeds a duration threshold value.

25



