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OCHOBHBIM OI'paHUYHMBAIOLIINM (PAaKTOPOM KPHOXHUPYP-
TMYECKOW abialiy ObUIO OTIpeieNICHNE KOJIMYeCcTBa HOTHO-
IIUX KJIETOK ITPHU KPHOTEHHBIX BO3AeHCTBUAX. HecMoTps Ha
OTPOMHBIE JOCTHKEHHS B MOJICTUPOBAHUH TEIUIOBBIX TIPO-
(uiieit 30HbI 3aMOpPaKUBAHMUS C LEIIBIO OTIPEICIICHHSI Hau-
JIYYIIETO MECTOMOJIOKEHHS KPUO30H A U MTPOIAOKUTEIb-
HOCTH KPHOBO3/ICHCTBHS, HEOOX0AUMO ITPOBECTH IOTIOJIHH-
TENTbHBIE UCCIIEA0BAHUS IS OTpeIeNICHHUS TPOIIEHTA KIICTOK,
BBDKMBIINX MJIM HOTUOIINX IIPH KOHKPETHOM TeMIepaType B
30HEe KpHOBO3AEHCTBHsA. {151 0TOOpaskeHHs ypOBHS KJle-
TOYHO rMOENH MU ONpEIEICHHBIX TEMITEpaTypax BO BpeMst
KPHOBO3JICUCTBUS B JAHHOM paboTe ObLIa HCIIOIb30BaHa He-
JaBHO pa3zpaboTaHHasi TKAHEHMH)KEHEPHAas MOZENb paka
IIPOCTATHI YEJIOBEKA.

Knerku paxa npencratensHo xene3sl yenoBeka (PC-3)
MIOMEIIIAJN B KOJUTar€HOBBIE MaTPUIlI 1uamMmeTpoM 40 MM 1
TOJIIUHON 3 MM ¢ TUIOTHOCTBIO 2X10° kimerox/mi. Tlepen
3aMOpaXKMBaHUEM MaTpHIbl ObUIH CJIOKEHBI 10 10 T
(obmras BeicoTa 30 MM), TOMEIIEHHBI B COJIEBOI pacTBOP MpH
37°C, a 3aTeM 3aMOPOXKEHBI C MCTIOJIb30BAaHIEM KPHO30HAA
kanubpa 17 (kpuoxupyprudeckui anmapat Galil Seed Net®
Gold). Temmneparypy B 30He KpHOBO3AEHCTBHSI KOHTPOJIH-
poBau Habopom Tepmorrap tuma T. Yepes 24 1 mocie oTor-
peBa MaTpPHIIbI HCCIIEAOBAIHN C IIOMOIIBIO TECTOB HA IIEJIOCT-
HOCTh MEMOpaH JUIs BU3yaJIU3alliH 30H MOJTHOTO, YaCTHY-
HOTO ¥ MUHHMAJIFHOTO pa3pylIeHHs KIeTOK. Pe3ynsrars
MOKa3aJik, 9TO OJWHOYHAS WIJIa KPHO30HIa Kaiaubpa 17
yepe3 15 MUH KpUOBO3JEHCTBUS CO3AAET IUIUIITUIECKYIO
30HY 3aMOpaXUBAHUS JJTUHOU ~45 MM, THaMeTpoM ~34 MM
B CaMOM LIHpoKoM Mecte. Kpome Toro, mpu UCTIONB30BaHUU
pa3paboTaHHOW HAMH MOJIE/IH OBLIH BBISIBIICHBI THOCIIL/BbI-
KHMBAEMOCTb KJIETOK B 30HE KPUOBO3JICHCTBHS B COOTBETCT-
BYIOILMX TEIJIOBBIX 30HaX. [Ipu Temneparypax Huxe —60°C
KMBBIX KJIETOK He ObL10, ip —40°C BBDKMITO TpUMEpHO 5%
KJ1eToK, Ipu —20°C okono 75%, a npu TeMIieparypax BbIIIe
—20°C — 85% u Oosee B 0JTHOM LUKJIC 3aMOPaKUBAHUS .

[TokazaHo, 4TO MY UCIIOIH30BAHNUH TKAHEHHKECHEPHBIX
MoJiesiel paKa IpoCTaThl YeJIOBEKa MOYKHO COOTHECTH YPOB-
HH KJIETOYHOM I'MOEITN/BEDKMBAEMOCTH C KOHKPETHBIMH TeIl-
JIOBBIMM 30HaMU B 30HE KPUOTE€HHOTI'0 BO3eiCTBUsA. Takue
JaHHBIE MOTYT MPEIOCTaBUTH BpayaM IOINOJHUTEIIbHBIC
napaMeTphl IS ONTHMU3ALUN KPHOXUPYPTHUECKUX TIPO-
HeLyp myTeM obecreyeHnss He0OX0JUMOT0 BO3ICHCTBUS Ha
KJICTKH a0JIallMOHHBIX TEMITEPaTyp.
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Since its inception, a major limiting factor of cryosurgical
ablation has been determining the extent of cell death within
the cryogenic lesion. Although great strides have been made
in modelling the thermal profile of the freeze zone to aid a
proper probe placement and freeze duration, much remains
to be accomplished in determining the percentage of cells
that survive or perish at a specific isotherm within the lesion.
To that end, we have employed a recently developed tissue
engineered human prostate cancer model for use in mapping
the levels of cell death at specific temperatures within the
cryogenic lesion.

Human prostate cancer (PC-3) cells were suspended in
collagen matrices 40 mm in diameter and 3 mm thick at a
density of 2x10° cells/ml. Just prior to freezing, matrices
were stacked ten high (30 mm), placed in a 37°C saline bath,
and then frozen using a 17-gauge cryoprobe (Galil Seed
Net® Gold cryosurgical device). Temperatures were moni-
tored through out the cryogenic lesion using an array of
type T thermocouples. At 24 hr post-thaw, matrices were
assessed using membrane integrity assays to visualize the
zone of complete, partial, and minimal cell destruction.
Results show that a single 17-gauge cryoneedle generated
an elliptical freeze zone of ~45 mm in length with a diameter
of ~34 mm at its widest point after 15 min of freezing.
Additionally, by utilizing our engineered model, cell death/
survival was visualized within the lesion and mapped to
specific thermal zones. At temperatures below —60°C no
cell survival was observed, at 40°C approximately 5% of
cells survive, at —20°C there was approximately 75% survi-
val, and at temperatures above —20°C cell survival was at or
above 85% for a single freeze cycle.

We have shown that by employing our engineered
human prostate model we can begin to correlate levels of
cell death/survival to specific thermal zones within the cryo-
genic lesion. Ultimately, such data may provide physicians
with additional parameters for the optimization of cryo-
surgical procedures by ensuring proper exposure of cells
to ablative temperatures.
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