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The problem of the prime importance at cryo-
surgery superficial and internal tumours of vari-
ous organs is the measurement of freezing zone
(FZ) linear dimensions. The risk and danger fac-
tors are the following: the FZ dimension is less
than such of the tumour (consequence — the tu-
mour relapse); the FZ dimension is greater than
such of the tumour (consequence — damage to the
healthy tissues around the tumour); the combina-
tion of these two dangers is possible as well.

Review of the FZ measurement methods

If the tumours are disposed on the skin the vi-
sual observation of FZ growth at cryoinfluence is
possible. For observation of FZ growth in some
it may be possible to apply the cytoscope, e.g. at
bladder tumour cryodestruction [ 1 ]. The appli-
cation of cytoscope is associated with procedures
unappropriate for patients. Some surgeons apply
the palpation control of FZ growth [ 1 ]. For
example, the cryodestruction of prostate tumour
is controlled palpatically through rectum. The at-
tempts of approximate estimation and prediction
of FZ spread and final dimension based on the
application of tissue thermophysical properties
and cooling system features are well known. It
is considered that there is the direct dependence
between the amount of liquid nitrogen passing
through the cooling tip of the cryoprobe and the
FZ dimension [ 1 ]. Prof. Kandel proposed such
ratio: 50 ml of liquid nitrogen — diameter of zone
1s 10 mm, 40 ml — 9 mm. Critical remarks were
the following: biological tissues are heterog-
enous; perculiarities of anatomical structure of
organ, tumour or of blood flow are different and
FZ is different for each one correspondingly. It
is reasonably to make direct measurements of
FZ dimensions even if instabilities in the work
of cryoprobes are not taken into account.

The most direct method of FZ dimensions
measurement is the introduction of thermocou-
ple on the different depth of the tumour periph-
ery. When thermocouple shows 0 - +1 it means
that FZ reached the thermojunction. However it

is difficult to fix thermocouples (usually based
on injection needles) in the tissue. Besides, they
alterate the organism tissue.

The construction of the cryoprobe provided
by the directing tube coaxially hafted on the nee-
dle of the cryoprobe and freely moving along the
needle is described. The thermocouple is hardly
fixed on the directing tube/ The FZ dimensions
can be determined by the movement of the di-
recting tube and by recording the temperature si-
multaneously. However, this design has the fol-
lowing defects: directing tube with thermocou-
ple alternate the tissue by movement and can’t be
applied with the cryoapplications.

In the techniques the various radiolocating
methods for measurements of ice thickness, for
determination of glacier, snow cover thickness,
sea and revers ice thickness are known. That
is the electromagnetic method of measurement
without contact consisting of the following: the
ice thickness is measured by the reflection index
of electromagnetic wave from the layer of ice
(reflection index is the periodical function of re-
lation between the thickness of layer and length
of electromagnetic wave) or by the time of delay
of the electromagnetic signal reflected from the
bed of glacier [ 1 ]. The application of various
modifications of radiolocating method for FZ
measurement in cryosurgery appears not to be
expedient because of the following: the theory of
the radiolocating measurements of ice thickness
(and measurement technique correspondingly) is
sufficiently elaborated for only plane layers
of ice; the theory can’t reflect the complicated
picture of spreading and reflection of electro-
magnetic waves in FZ of sphere and half-sphere
form by diameter 10-100 mm with sufficient ac-
curacy; and anatomic heterogeneity of the tissue
makes measurement to be difficult; the micro-
miniaturization of the existing antenna system of
the radiolocating equipments for matching them
with cryoprobes is difficult. While working out
the methods of FZ measurement it was taken into
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account that FZ was like the half-sphere at the
application of cryoprobe (fig. ) and was like
sphere at the inculation of the cryoprobe into the
tissue. We propose the following methods of FZ
measurement.

Conductometric technique not requiring
the calibration.

The principle of this technique is based on
the measurement of the level alternating cur-
rent passing between two electrodes, the area
of one of the electrodes (1) remains constant in
the course of measurement while the area of the
second electrode (2) is reduced with increase of
FZ (or increase of thawing). The construction of
the measurer is demonstrated on the [ 1 ]. The
electrode 1 may be combined with the cryoprobe
(as in given version) or it can have an arbitrary
shape and any mode of contact with the tissue.
The electrode 2 is a metal needle of the cryo-
probe 3, covered with definite insolating strips
4 having the length 1 from the polymer lacquer.
The drawing of lacquer is carried out according
to known methods of covering in electric field
[ 1 ]. The electric parts of the measurer consist
of the junction in succession register 5, adjust-
able register 6, source of alternating current 7
and automatic recorder 8. The density of current
passing between electrodes is 0,01 A/mm?. That
is considerably lower than the density of current
— 20 A/mm?, which can course in patients the
epileptic fits (at the passing of current through
the brain tissues) or the sharp muscular pain and
cramps (at the passing of current through mus-
cles). The work of the measurer is demonstrated
on the [ 1 ]. When the interface of the ice tis-
sue boundary lies on the insolating strip current
level in circuit is constant, in case that interface
comes to lay on the noninsolating strip the level
of the current decreases or increases at freezing
or thawing respectively.

Resonance technique

This technique is based on the registration
with Q-meter of the quality factor of the mea-
suring circuit with a section of the coaxial long
line — the cryoapplicator connected withit[ 2 ]. 1
— the needle of the cryoapplicator; 2 — the active
freezing tip; 3 — the layer of the polyr-insolator;
4 — the metal tube coaxially hafted on the needle
of the cryoprobe covered by polymer layer; 5 —
Q-meter. The needle 1 and the tube 4 form the
coaxial capacitor; FZ is measured by the qual-
ity factor of that [ 2 ]. The necessary condition
for optimal measurement consists in utilizing the

digital instrument for measurement the quality
factor in the frequency range of 20-100 MH. The
relation between the quality factor and the FZ
dimension that has the linear characteristic for
practical purposes is obtained with the rational
choice of capacity and inductance of the coaxial
line elements. The precision of the measurement
is +1,1 —-1,4 mm.

Electrochemical technique

The principle is to some extent similar to the
principle of the action of conductometric mea-
suring instrument and consists of level measur-
ing of the electrochemical current between two
electrodes, carried out from different metals; the
area of electrode 1 is held constant while the area
of the electrode 2 changes with increase of FZ.
Electrode 1 carries out from the silver, 2 — from
the stainless steal. The automatic recorder 3 must
have the input impedance not less than 40-60 k.
The degree of accuracy is +0,95 — -1,2 mm.
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BUMIPIOBAHHS B KPIOXIPYPFIi:
IMPOBJEMA PAAIOJIOI'TI?

M.M.Konominoe

[Ipob6remoro nmepuopsiAHOT BaXKJIUBOCTI B Kpi-
OXipyprii MOBEpXHEBUX Ta BHYTPIIIHIX MyXJIUH
PI3HUX OpraHiB € JiHII{HE BUMIPIOBaHHS 30HHU 3a-
MopoxxyBaHHS (33). dakTopaMHu pU3UKY MOKHA
Ha3BaTH CIIAyr4u: po3Mip @3 MeHIIe po3Mipy
OyXJIUHU (HACHIIOK — PEUUANB MYyXJIUHH); PO3-
Mip 33 Oinbiie po3Mipy MyXJIWHHM (HAcliioK —
HOIIKO)KEHHS 3/10pOBOi MyXJIMHU HAaBKOJIO MyX-
JUHU; KOMOiHAIis TepeiueHnX PU3UKIB TaKOXK
MOJXKJIVBA.

[IpononyroThCsl TpU cnocoOM BUMIPIOBAHHS
JTiHIHHUX PO3MIpiB 30HU 3aMOPOXKYBAaHHSA: KOH-
NyKTOMETpiuHMi 0e3 kaniOpyBajdbHMH, pe3o-
HAHCHHUH Ta €JIEKTPOXIMIUYHUM.
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N3MEPEHUSA B KPUOXUPYPI'UM:
INPOBJIEMA PAAUOJIOT'UHN?

H.H.Konomunos

[IpoGiemoit epBOCTENEHHON BaYKHOCTH B KPHO-
XUPYPTUU MOBEPXHOCTHBIX M BHYTPEHHHUX OITyXOJen
Pa3IMYHBIX OPTraHOB SIBIAETCS JTUHEHHOE U3MEpPEHHE
30HbI 3aMopaxkuBanus (D3). PakTopamu prUcKa MOX-
HO Ha3Barh cieayromume: pamep @3 MeHblle pazmepa
OIyXONH (CJIEACTBUE - PELUAMB OIYXOJH); pasMep
®3 GobIe pazmepa OmyxoJd (CIIEACTBHE - TIOBPEXK-
JICHHUE 3[0POBBIX TKaHEH BOKPYT OIyXOJH); KOMOH-
Hals IEPEYHUCIICHHBIX PUCKOB TAKKE BO3MOXKHA.

[Ipennaratorcs Tpu croco0a U3MEPEHUs JTUHEH-
HBIX Pa3MEpPOB 30HBI 3aMOPAXKUBAHUS TIPU KpH-

OXUPYPrUUYECKUX  OINEepalnusx: KOHIYKTOMETpHU-
yeckuid  OecKaluOpOBOUHBIM, PE3OHAHCHBIM U
NEKTPOXUMHUUECKUH.

MEASUREMENTS IN CRYOSURGERY:
IS IT THE PROBLEM OF RADIOLOGY?

N.N. Kolotilov

The problem of the prime importance at cryo-
surgery superficial and internal tumours of various
organs is the measurement of freezing zone (FZ)
linear dimensions. The risk and danger factors are
the following: the FZ dimension is less than such
of the tumour (consequence — the tumour relapse);
the FZ dimension is greater than such of the tu-
mour (consequence — damage to the healthy tis-
sues around the tumour); the combination of these
two dangers is possible as well.

Three techniques for measurement of the FZ
linear dimensions at cryosurgery are proposed:
conductometric not requiring the calibration,
resonamce and electrochemical.
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CIIOCOB JIEYUEHU I MECTHO-PACITPOCTPAHEHHOT'O PAKA MOJIOYHOM XXEJIE3bI

Ne 2402985, Kypnewes O.K., I'opbans H.A., TopOymmn H.I"

N300peTenne 0OTHOCHUTCS K MEANIIMHE, OHKOJIOTHH ¥ MOXKET OBITh MCITOJIB30BaHO JUIS JICYCHHS MECTHO-PACTIPOCTPAHEHHOTO
Ppaka MOJIOYHOI1 >kee3bl. JIJ1s1 5TOro BHavalie MpOBOAAT XUMHOTEpAITUIO. 3ateM yepe3 15-30 MUHY T THIIepTEepMUIO IPU TEMITEpaType
Ha nepudepun omyxomu 41,0-42,0°C ¢ npomomkuTensHOCTRIO BoAercTBrs 90-60 MuH coorBeTcTBeHHO. Ilocie sToro mpu
perpeccun omyxonu 6ornee dyem Ha 30% mo RECIST ocymiecTBisifoT paaukaibHyI0 MACTIKTOMHIO C TOCIEAYIONIeH JTy4eBOit
tepanueil. [Ipu MeHee BbIpa)KEeHHOH perpeccuy BHavaie MPOBOST IPEAONEPALMOHHYIO JIyYEBYIO TEPAIUIO0 C MOCIEAyIoUIei
paauKaibHOM MacTIkTOMUEH. Crioco0 103BOJISET MOBBICUTH MECTHBIH A((eKT JIeueHust 3a CHET TOT0, YTO Ha epudepur OIyXoin
TIPOUCXOANT TIOJTHOE PACKPBHITHE COCYAOB M YCWJICHHE KPOBOTOKA, YTO TIO3BOJISIET 00ECIEUNTh MaKCHMalIbHOE ITPOHUKHOBEHHE
JIEKapCTBEHHBIX IPEIapaToB B OITyXOJIb, a B IIEHTPE HOBOOOPA30BaHMs M3-32 HU3KOTO KPOBOTOKA M COOTBETCTBECHHO TEIUIOOTBOA
o0pa3syeTrcss BBICOKasl TeMIIEparypa, BCISACTBHE 4Yero K KOHIy IPOLEAypbl B TOH 30HE OIYXOJIH B COCYJAaX HPOMCXOIUT
3aMeZIJIeHIe KPOBOTOKA ITOYTH JI0 TIOJTHOM €r0 OCTAHOBKH U JUTHTEINTbHAS 33/IeP>KKa HAKOTUICHHBIX JICKAPCTBEHHBIX MPENapaTroB B
OIYyXOJIH, YTO IMO3BOJIACT MPOJIOHIUPOBATH IUTOTOKCUYCCKOC LleﬁCTBHe XUMHUOIIPETIapaToB Ha 3JIOKaYCCTBCHHBIC KIICTKH.

CITIOCOB JIEYHEHU A MECTHO-PACITIPOCTPAHEHHOI'O OPO®APUHI'EAJIBHOT'O PAKA

Ne 2401139, Cokypenxko B.I1., Koperrosa JL.U., [llytko A.H., Exumona JLII., OnrapxeBckas H. .

N300pereHne OTHOCHTCS K MEIUIMHE, & IMEHHO K OHKOJIOTHH, M MOXKET OBITh HCIIOJB30BAaHO IIPU JIEYEHHH OOJIBHBIX
opodapunreansHpiM pakoM. Croco0 BKITIOUAET MPOBEACHHWE OONBHOMY TOJMMXMUMHOTEPANIMU C TIOCIECAYIONIEH JIydeBOM
teparuet (JIT) Ha done ¢uTonosockanus MojJoCTH pra U NepopaiibHOTO MpueMa Koerenst ¢ iepuHATOM U JIMIOKAWHOM HE
pexe 3-X pa3 B AeHb. [Ipy 3TOM NMOIMXMMHOTEPANMIO NPOBOASAT HE Ooiee 2-X KypcoB, JIy4eBYIO - HE paHee yeM uepe3 10-
15 nHeii mocie MOMMXUMHUOTEPANNH, 10 CYMMapHOH odaroBoi 10361 66-70 I'p, mpu obmydyennn G0IBHOTO B neprdepruuecKoit
KpoBH ero He pexe | paza B 10 queil onpenensior conepkanne JuMporuToB. [Ipy TOCTIDKEHNN MX KOJIWYIECTBA, PABHOTO MITH
meree 1,2x109/n, mocnenytormue ceancsl JIT oCymecTBISAIOT Ha (OHE TOMOTHUTEIHHOW HHTEHCHBHOW MECTHOW W CHCTEMHOM
Tepaluy WIK IPephIBAIOT JICYCHUE JUTA IPOBEACHUS TeMOCTUMYNIUPYIONIeH Tepanui. Vcnonp30BaHe H300peTeHNUs TT03BOISIET
NpeynpeuTh HapacTaHUe TSHKECTH PaJINallMOHHOTO ITOPaKEHHUS CIIM3UCTBIX OpO(apruHreanbHOM 30HbI 32 CYET CBOEBPEMEHHOTO
HMHTEHCH(UIIMPOBAHUS MECTHON M CHCTEMHOM TepaIuu, IPOBECTH patuKaibHbIi Kypc JIT 1 MOBBICHTH 3 QEKTUBHOCTD JICHEHHS.

CIIOCOB COYETAHHOI'O KOHCEPBATUBHOI'O BO3IENCTBHS HA 3JIOKAYUECTBEHHBIE OITY XOJIN

Ne 2392935, SIxybosckas P.1., Hemmosa E.P., be36oponosa O.A., Kamus O.J1., Bopoxmos I"H.

I/I3o6peTeH1/Ie OTHOCHUTCA K MCAUIIMHC, a UMCHHO K OHKOJIOTHMH, U MOXCT 6BITB HUCIIOJIB30BAHO JIA KOHCGpBaTI/IBHOFO
BO3ICHCTBHSI Ha 3JI0Ka4eCTBEHHbIC omyxoin. Croco® BKIIOYaCT BO3JACHCTBHE HAa 3JI0KAYCCTBEHHYIO OIMYXOJIb TpPEX
KOMITOHEHTOB - JTY4YEBOI TEpaIMU U [IUTOCTATHYCCKOTO Tpenapara i OMHAPHOW KaTaTUTUIECKOW CUCTEMBI «OKCHKOOaIaMuH +
acKopOMHOBas KUCIoTay. CoueTaHHOE MPIMEHEHIE BCEX KOMIIOHEHTOB CIIOC00a MO3BOJISICT OBBICHTE TIPOTHBOOITYXOJICBBIN
3¢ deKT 3a cueT yCUICHUS] TOPMOKESHHUS POCTA OMYXOJH 3a CUET CHHEPTHUECKOro JCUCTBUSI KOMIIOHEHTOB, a TAKXKE CHH3UTh
TOKCHUYHOCTb JICUCHHS 33 CUET YMEHbBIICHHUS 103 JIy4eBOM TEparuu U [UTOCTATHYECKOTO Mperapara.
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