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Abstract. Background. Indications and contraindications, methods and technologies of implementation, increased
efficiency and improved long-term results are the unresolved issues when using laser-induced interstitial thermotherapy
(LITT) in the treatment of solid thyroid nodules. Purpose: to study the effect of LITT on parathyroid tissue and functional
capacity of the thyroid gland, to determine the factors affecting the time of replacement by connective tissue and its
volume; to develop indications to repeated thermotherapy. Materials and methods. Using the LITT we treated 272
patients with a nodular goiter with no signs of cystic degeneration. All patients — women aged 22 to 68 years. The
size of nodules was within the range of 0.8 to 5.0 cm?®. In terms of ultrasonic characteristics, in particular echoicity, the
nodules were as follows: 46 — hypoechoic, 189 — isoechoic and 37 — hyperechoic. We used a diode laser Lakhta-
Milon. LITT was performed on such parameters: the wave length 1060 nm, continuous operation, output power ranging
from 2.5 to 3.2 W. LITT was controlled by ultrasound. Changes in the nodule, parathyroid tissue and gland function
after LITT was determined on day 2, as well as 1, 3, 6, 9 and 12 months after the procedure. Results. An aseptic
inflammation occurred on the second day after laser thermotherapy in nodules, and their size increased by 25-30 %.
Later, in a certain period of the survey, the size of nodules decreased, rates of hormonal function did not change.
Six months after the LITT, with nodule size up to 2 cm®, a complete replacement by connective tissue occurred in all
cases of hypo- and isoechoic nodules and in 71 % — of hyperechoic, and with sizes from 2 to 5 cm® — in 75 % of
hypoechoic structures, 18 % of isoechoic, and there was no beneficial effect in hyperechoic nodules. If the treatment
failed, repeated LITT was required, after which all patients had complete reduction of the nodule. Conclusions. In
the developed modes, the LITT did not cause destructive changes in parathyroid tissue and hormonal gland function.
Duration of regression and replacement of the nodule by connective tissue is determined by its echogenicity and size.
The residual tissue in the nodule within more than 42 % of the initial size in six months after the treatment and the
presence of thyroid epithelium in it are the indications for re-use of thermotherapy.
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Introduction

Nowadays, it is generally recognized that since the
detection of nodular goiter before the indications for
surgical treatment the effective methods of conservative
therapy do not exist [1, 2]. Since the 80" years of the last
century, the technique of sclerotherapy of nodules has
been used in the treatment of this pathology. However, it
has a number of significant disadvantages and complica-
tions: the regression size of the nodule does not exceed
50 %, there is destruction of paranodular tissue, severe
pain syndrome.

Since 1998, the technique of laser-induced inter-
stitial thermotherapy (LITT) has been developed and
implemented in the treatment of solid nodules of the
thyroid gland [3—5]. Today, it is widely used in Ameri-
ca, Western Europe, Russia, Asia and Japan. However,
despite the widespread use of this method and the expe-
rience gained, the issues of indications and contraindi-
cations, the methodology and technology of its imple-
mentation, the increase of efficiency and improvement
of the treatment results [6—8] are disputing and still
unresolved.
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The purpose of study. Studying the effect of LITT on
the nodular surrounding tissue and the functional capac-
ity of the thyroid, determining the factors that influence
the timing of the nodule replacement with the connec-
tive tissue and its size, to developing the indications for
the re-use of thermal therapy.

Materials and methods

LITT was used as an independent method for the
treatment of clinically significant, solitary euthyroid
and toxic, solid nodules. 272 patients were treated,
among whom there were 225 patients with solid and
heterogeneous nodules with euthyroid function and 47
patients with heterogeneous autonomously functioning
nodules and clinical manifestations of thyrotoxicosis.
All patients were women aged 22 to 68 years. Before
treatment, the following examinations were performed:
ultrasonography of the nodules and nodular surroun-
ding tissue, nodule puncture biopsy from three points
with subsequent cytological examination, determina-
tion of thyroid stimulating hormone (TSH), thyroxine
(T,), calcitonin, thyroid peroxidase autoantibodies
(TPOAD), common blood and urine tests, duration of
bleeding and coagulation time, blood test for infection
(syphilis, hepatitis).

The size of nodules was in the range of 0.8 to
5.0 cm?. In 158 cases, it did not exceed 2 cm?, and in
114 patients — from 2 to 5 cm?. According to the ultra-
sound characteristics, in particular, the echogenicity of
the nodules were as follows: 46 — hypoechoic, 189 —
isoechoic and 37 — hyperchoic (table 1). In patients
with hyperfunctional nodules, blood flow through the
nodule was strengthened. The fraction of the uninfect-
ed by nodular tissue of the thyroid (outside the nodular
parenchyma), was determined by the formula in cm?:
Vr = Vt — Vn; where Vr is the size of residual tissue,
Vt — size of the thyroid, and Vn — size of the nodule.
In 149 patients, the residual gland tissue was > 80 %, in
96 patients — from 80 to 60 % and in 27 — in the range
of 60—55 %.

Lahta Milon diode laser was used. LITT was
performed according to the following parameters:
wavelength 1060 nm, continuous mode, radiation power
in the range from 2.5 to 3.2 W. The course of LITT was
monitored sonographically.

Changes in the nodule, nodular tissue and the func-
tion of the gland after LITT were determined on the
second day in 2 weeks, in 1, 3, 6, 9 and 12 months after
manipulation. The changes in the size of nodules and
their structure were studied using the ultrasound device

Table 1. Echogenicity and size of nodules in the

examined patients
Echog?:a; Hypo- Iso- Hype- Total
Si echoic | echoic | rechoic
ize
Upto 2 cm?® 30 100 28 158
2-5cm? 16 89 9 114
Total 46 189 37 272

“TOSHIBA” Nemio XG SSA-580 A, levels T,, TSH
and TPOAb (immune enzyme method), morphological
changes in punctates from the nodule site were conduc-
ted in cases of incomplete reduction in 9 months after
LITT and in 6 months after the repeated LITT.

The efficacy of LITT at the control treatment stages
was evaluated by the percentage of nodule regression
compared with the baseline data. Finished treatment was
considered to be cases of complete nodular tissue substi-
tution to the connective tissue.

Contraindications to the LITT were considered to be
the size of a nodule of more than 10 cm?, the percentage
of tissue fraction of the gland without a nodule was less
than 40 % of the fraction size.

Results

On the second day after LITT the size of nodules was
increased on 20—35 % compared to the initial data. The
percentage of their increase depended on echogenicity.
Hyperechoic nodules were increased on 20—-25 %,
isoechoic — on 25-30 %, and hypoechoic — on 25—
35 %. An increase in the size of nodules is a consequence
of aseptic inflammation and tissue edema within the
nodule. In cytological examination of nodular tissues,
signs of aseptic inflammation (leukocytic infiltration,
edema of interstitial tissue) were revealed. There are no
signs of inflammation in paratodial tissue punctures.
The indices of TPOAb, TSH, and T, did not differ
significantly from the original values (p > 0.05).

Two weeks after the treatment, according to the ul-
trasound examination, the size of nodules decreased to
baseline (before treatment) and their echogenicity did
not change. The levels of TPOAb, TSH and T, were
within normal limits.

One month after treatment, the reduction in the
size of nodules ranged from 28 to 42 % (32.0 £ 0.4 %,
p < 0.01) and was different depending on echogenicity.
So, hyperechoic nodules decreased on average on 28—
30.0 %, and iso- and hypoechoic — on 31—42 %. In the
cytological study, fibrous transformation was determined
in the tissue of the nodules, and in a part of all patients,
mainly with a baseline of nodules greater than 2 cm?,
in addition, there were signs of aseptic inflammation
or swelling of the interstitial tissue. In paranodular
parenchyma, pathomorphological changes were absent.
Indicators of antibodies to the microsomal fraction,
levels of TSH and thyroxin were within normal limits
and compared with the data at the second week after
LITT did not significantly change (p > 0.05).

3 months after, 105 patients (38.6 %) noted complete
replacement of the nodule with a connective tissue.
Among them 102 patients had the size of the nodule
before treatment less than 2 cm?® (hypoechoic — 28,
isoechoic — 61, hypechoic — 13) and 3 patients — from
2 to 5 cm?, all isoechoic. In all these patients, changes
in the functional activity of the gland were within the
limits of euthyroidism and, compared to the indicators
in a month, were not reliable (p > 0.05). The residual
tissue volume in the nodule site was determined from
0.1 to 0.2 cm?, and the nodular size regress ranged from
84 t0 92 %. In cytological examination of nodular site
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tissue there was a connective tissue. In the remaining
167 patients, the nodular size regress was in the range
from 37 to 68 %.

For the sixth month of observation in 105 patients,
who confirmed the replacement of nodules with con-
nective tissue — the volume of a rumen did not change.
Among the remaining 167 patients, 73 had sonographic
signs of replacement of nodules with scar tissue, which
size ranged from 0.2 to 0.4 cm?, and the reduction of
the nodules size in comparison with the initial data was
from 72 to 84 %. In the cytological study of the nodular
site — connective tissue. Among these patients in 48 —
the nodular size before the LITT was less than 2 cm?,
and by echogenicity — 2 hypoechoic, 39 isoechoic and
7 hyperechoic. In 25 cases, the size of nodules was within
the range of 2—5 cm?®. Among them, there were 12 hy-
poechoic and 13 isoechoic — 13. In general, 6 months
after the LITT, replacement of nodules with connective
tissue occurred in 178 patients (65.4 %), and the reduc-
tion of the nodular size was 72 to 92 %. In the remain-
ing 94 patients, the reduction in the nodular size ranged
from 41 to 58 %.

At the ninth month after the LITT there were no
changes in the size of connective tissue in the site of no-
dules. In 94 patients, the nodular size regression in com-
parison with the results for 6 months did not exceed 5 %
and in general, compared with the baseline data, the re-
duction of nodules in these patients in the treatment pro-
cess was in the range of 46 to 61 %. Before treatment in
8 of these patients the nodules were hyperechoic and in
size less than 2 cm?; in 86 patients the nodules were from
2 to 5 cm?, and in 4 were hypoechoic, in 73 patients —
isoechoic and 9 — hyperechoic and in 35 cases — func-
tionally active. In the cytological study of the nodular
site, a connective tissue and cells of the follicular epi-
thelium of the thyroid gland were detected. All of these
patients were retreated with LITT with a capacity of 3.0—
3.2 W and a procedure duration from 10 to 15 minutes.

Three months after the repeated LITT, replacement
of the nodule with connective tissue occurred in 55
patients. The residual size of nodules ranged from 0.4 to
0.6 cm?®, and the regress compared with the initial size
ranged from 73 to 76 %. In the rest 39 patients, the nodu-
lar size regression was in the range of 59 to 71 %.

At the sixth month of observation after repeated LITT
in 55 patients in whom the replacement of nodules were
confirmed with connective tissue, the rumen size did not
change. In 39 patients, a sonographic picture of the pa-

renchyma replacement of nodules with echosensitive tis-
sue in the range of 0.45 to 0.6 cm?® was observed, and in
the cytological study, there was a connective tissue with-
out a thyroid epithelium. So, after repeated LITT, in all
cases, replacement of nodular tissue with the connective
tissue occurred.

Pathomorphological changes absence in different
terms after LITT in nodular surrounding tissue, an in-
crease above the norm in the level of blood antibodies
to thyroid peroxidase, thyroid stimulating hormone and
thyroxine suggests that the thermotherapy of the nodule
using laser energy in selected modes does not cause pa-
renchyma degeneration of the gland and disorders of its
functional state.

Discussion

Our experience of using LITT in the treatment of
solid thyroid nodules shows the high efficiency of this
technique. Among 272 patients treated, the positive ef-
fect of treatment was achieved in all cases. The end result
of treatment was the complete replacement of the nodule
with the connective tissue. Among patients with autono-
mous functioning nodes 35 (74.5 %) of them required
repeated LITT.

We believe that the factors that determine the effec-
tiveness of LITT in the treatment of the nodular euthy-
roid goiter are the size and echogenicity of the nodule
(table 2).

Nodules with initial size of up to 2 cm? had a hig-
her regression and a smaller size of rumen after LITT.
The vast majority of these nodules was replaced on the
connective tissue in 3—6 months after the LITT. The
residual rumen size did not exceed 12 % of the initial
nodular size. The regression of nodules with an initial
size of 2—5 c¢cm?® was longer, and the size of residual tis-
sue ranged from 15 to 40 %. These nodules required re-
peated LITT (table 2).

The echogenicity of nodules significantly influences
the rate of their regression and size of residual scar. So,
hypoechoic nodules reacted more intensely with size in-
crease in 2 days after manipulation, regressed faster and
replacement on the scar was observed in the interval of
3—6 months (p < 0.01). Nodules in the size from 2 to 5
cm? and a part of hypechoic nodules in size up to 2 cm?
mostly required repeated LITT. The reactive edema of
the isoechoic nodules was less pronounced and their re-
placement with the connective tissue was observed in the
interval of 3—15 months after the LITT, and the residual

Table 2. Efficiency of LITT, size and echogenicity of nodules

Size and echogenicity Up 2cm?3, n =158 From 2to 5 cm?, n =114
of nodules
Hypo- - Hype- Hypo- - Hype-
Terms after LITT echoic Isoechoic rechoic echoic Isoechoic rechoic
Before treatment 30 100 28 16 89 9
30 100 20 12 16
Treated 6 months after LITT 100 % 100 % 71 % 75 9% 18 % 0
8 4 73 9
Repeated LITT 29 % 25 % 82 % 100 %
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Figure 1. The intensity of different for the echogenicity regress nodules

size, that is, the size of the rumen, ranged from 9 to 28 %
of the initial one. Hyperechoic nodules responded to
LITT to the smallest extent by reactive edema and size
increase, and the final size of the tissue at the site of the
nodule was within the range of 15 to 36 % of the findings
before treatment (fig. 1).

The nodule regression and the size of scar tissue did
not depend on the age of patients and the percentage of
unchanged tissue of the thyroid before treatment.

Indications for LITT re-use are considered to be de-
layed nodule regression, especially in the interval 6—9
months after treatment, reducing its size up to 58 %, in
the presence of thyroid gland epithelium in residual tis-
sue according to FNA.

Conclusions

1. Inselected modes and technologies, laser-induced
interstitial thermotherapy does not cause destructive
changes in the nodular surrounding tissue and disorders
of the thyroid gland function.

2. The result of laser-induced interstitial ther-
motherapy is the complete replacement of the nodular
tissue with the connective tissue. Its efficiency is 100 %.

3. Speed and completeness of nodular replacement
with the connective tissue after laser-induced intersti-
tial thermotherapy depend on the size and echogenici-
ty of the nodules. In the size up to 2 cm?, the complete
replacement tissue of hypo- and isoechoic nodules on
the connective tissue occurred in all patients, and hype-
rechoic — in 71 %. About 75 % of patients with 2 to 5 cm?
nodules required re-use of thermal therapy. This applies
to all patients with hyperechoic nodules, 25 % — with
hypoechoic and 82 % — isoechoic nodules.

4. Patients with residual tissue of the nodular forma-
tion require repeated thermotherapy. Absolute indica-
tions for its implementation are the slow reduction of the
nodule, in the presence of nodular parenchyma among
connective tissue elements.
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LLiianoscbkmt O.B.

AEp>KABHW BULLM HOBYOABHK 3AKAQA, «TePHOMIAbCBKUI ASPXKABHUA MEANYHNI YHIBEPCUTET iMEHI 1.51. [0p6a4YeBChKOro»,

M. TepHoniAb, YkpaiHa

AiKYBOHHS COAIAHUX BY3AIB LLUUTOMOAIGHOT 30A03U
3 BUKOPUCTAHHSIM AC3€pPiHAYKOBAHOI TepMmoTepanii

Pesiome. Axmyaavnicms. HeBupimeHUMU TUTaHHIME 3a-
CTOCYBaHHS J1a3epiHIyKOBAaHOI iHTEPCTULIAIBHOI TEepMO-
teparii (JII'TT) y nikyBaHHi COJIAHUX BY3JIiB IIIUTONOAIOHOT
3ayio3u (LL[3) Ha choromHi € BU3HAUEHHS MTOKAa3aHb i TPOTU-
MOKa3aHb, METOAUKM i TEXHOJIOTII il BAKOHAHHS, TTiABUILIEH-
HS1 e(eKTUBHOCTI i MOKpalllaHHS BilJaJeHUX PEe3yJbTaTiB.
Mema docaidncenna: BuBuntu BruB JIITT Ha HaBKOTOBY3-
JIOBY TKaHUHY i QyHKUioHanbHY 3aaTHicTh L3, BUu3Haum-
TU (HaKTOpH, 1110 BIUIMBAIOTh HA TEPMiHU 3aMillleHHS By3ja
CTIOJIYIHOIO TKAHWHOIO Ta il 06’€M, pO3pOOUTH MOKa3aHHS
JI0 TOBTOPHOTO 3aCTOCYBaHHsI TepMoTepanii. Mamepiaau ma
memoodu. 3 BukopuctanusaM JIITT nposikoBaHi 272 xBopi Ha
BY3J10BUI1 300 0€3 03HAK KiCTO3HOI jAereHepaiiii. Yci naui-
€HTU — XiHKM BiKoMm Bix 22 1o 68 pokis. O6’eM By3JiB OyB
y mexax Big 0,8 1o 5,0 cM®. 3a yabTpa3ByKOBMMM XapaKTe-
PUCTUKAaMU, 30KpeMa 3a eXOTeHHICTIO, BY3JIU OYJIN TAaKUMU:
46 — rinmoexoreHHi, 189 — i3oexorenHi ta 37 — rinepexoreH-
Hi. BukopucroByBanu giogHuit jgazep Jlaxra-Minon. JIITT
MPOBOJWIN 3a TAaKMX TapaMeTpiB: moBxuHa XBuii 1060 HM,
Oe3rnepepBHUIM pPEeXUM, IOTYKHICTh BUIIPOMIHIOBAHHSI Yy
mexax Bin 2,5 no 3,2 Bt. Ilepe6ir JIITT KoHTpoJ10OBaIu cO-
HorpadiuyHo. 3MiHM Yy BY3JIi, HABKOJIOBY3JIOBili TKAaHWHI Ta
¢yHkuio 3ano3u nicast JIITT BusHavanu Ha apyry 1o0y, ue-
pe3 2 TixHi, uepe3 1, 3, 6, 9 Ta 12 Mics1iB micas MaHIITyJIs -

Lnanosckui A.B.

ii. Pezyabmamu. Ha npyry n1o0y miciist lazepHoi TepMoTepa-
Iii y By3/1aX pO3BMBAETHCSI ACENTUYHE 3aMajeHHsI, a po3Mipu
ix 30iby0ThCH Ha 25—30 %. Y nomanbuioMy, y BUSHaA4Y€HI
TepMiHU OOCTEXEHHSI, PO3MipU BY3JIiB 3MEHIIYBAJIUChH, MO-
Ka3HUKM TOPMOHAJIbHOI (DYHKILI He 3MiHIOBaMch. Yepes 6
Micsuis nicas JIITT npu po3Mipax By3JiiB 10 2 CM MOBHE iX
3aMillleHHS CMOJIyYHOIO0 TKAaHUHOIO BiMivyajoCh y BCiX BU-
MajKax Tilo- i i30eXoreHMX By3J1iB i B 71 % — rimepexoreH-
HUX, a TIPU po3Mipax Bix 2 10 5 cM — y 75 % BUMAnKiB By3JiB
riMoOexXoTreHHOI CTPYKTYpH, 18 % — i30exoreHHOi i He OyJo
MO3UTUBHOIO e(eKTy y pasi rinepexoreHHUX BYy3J1iB. Y BU-
rajgKax Hee(PeKTUBHOTO JIIKyBaHHS 3HAT00MIIOCS TIPOBEICH-
Hs noBTopHoi JIITT, micas sikoi y Bcix mailieHTiB HacTana
MOBHA penyKuisl By3jia. Bucnoseku. Y po3poOJIeHUX pexxuMax
JIITT He BUKJIMKAE AECTPYKTUBHUX 3MiH Y HABKOJIOBY3JIOBIi1
TKaHUHI i po3iaaiB ropMoHaibHOI ¢yHKIIT 3a103u. Tpusa-
JIICTh perpecy i 3aMmillleHHsI By3Jia CIIOJYYHOIO TKaHUHOIO
BU3HAYaOTh MOTO €XOTeHHICTh i 00’eM. [lokazaHHSIMU 11O
IMOBTOPHOI'O 3aCTOCYBaHHS TepMOTeparlii € 3aJUIIKOBA TKa-
HUWHA B IISHIIN By3Ja B Mexax Oiibline 42 % Bin BUXiIHOTO
00’eMy depes MiBPOKY MiCJIsI MPOBEISHOrO JiKyBaHHS Ta Ha-
SIBHICTb Y Hili TUPEOIHOTO EMiTeii0.
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AevyeHne COAMAHBIX Y3AOB LLUTOBUAHOWM XXEAe3bl
C NCMOAB3OBOHUEM AQ3EPUHAYLMPOBOHHOM TEPMOTEPanMmU

Pesiome. Axmyasvnocms.  HepelmeHHBIMU — BOIIPOCAMM
MPUMCHEHMST JIa3epUHIYIMPOBAHHON WHTEPCTULIMATBHON
tepmotepanuu (JIMTT) B JeyeHUM COMMIHBIX Y3JIOB IIATO-
BuaHoi xene3bl (LK) Ha ceronHsIIHUI NeHb SBISIOTCS
oIpenecHUe TTOKa3aHWil U TIPOTUBOTIOKA3aHUI, METOIUKHU
M TEXHOJIOTUM €€ BbIMOJHEHUS, MOBbIIeHUEe d(PHeKTUBHO-
CTU U yJIy4llIeHWEe OTHAJICHHBIX pe3yabTatoB. Ifeas uccaedo-
eanus: 3yuuthb BausiHue JIMTT Ha okon10y3/10BYI0 TKAaHb U
(GyHKIMOHANbHYIO criocobHocTh 2K, onpenenuts dakTo-
DBI, BIMSIONINE HA CPOKY 3aMEIIeHUsI y3J1a COeAMHUTETbHOMI
TKaHbIO U ¢ 00beM, pa3paboTaTh MOKA3aHUS K TIOBTOPHOMY
MpUMEHEHUIO TepMoTepanuu. Mamepuaast u memodst. C vc-
nob3oBanueM JIUTT mposedeHbr 272 GOTBHBIX Y3JIOBBIM
3000M 0€3 NMPU3HAKOB KMCTO3HOU AereHepaunu. Bee manm-
€HTBI — KEHIIWHBI 0T 22 10 68 jeT. O0BeM Y3JI0B ObLIT B Ipe-
nenax ot 0,8 1o 5,0 cM?. [1o yIbTpa3ByKOBBIM XapaKTepUCTH-
KaM, B YaCTHOCTH I10 9XOT€HHOCTH, Y3JIbl ObUIY TAKUMHU: 46 —
TUITO3XOTeHHbIE, 189 — M303X0reHHbIC U 37 — TUIEePIXOTeH-
Hble. Ucronb3oBanu auoaHblil nasep Jlaxra-Mwunon. JIMTT
IIPOBOIMJIN 110 TAKUM IIapaMeTpaM: JUIMHa BOJHBI 1060 HM,
HeMpePbIBHbIN PEXKM, MOIITHOCTb U3JIYUYEeHHUS B IIpeaeaax oT
2,5 no 3,2 Br. Teuenue JIUTT KOHTpoIMpOBaIU COHOTpa-
¢duueckn. M3mMeHeHUs B y3Jie, OKOJIOY3JI0BOI TKaHU U (PyH-
kuuio xenesbl nocie JIUTT onpenensiiu Ha BTOpbIe CYTKHU,
yepes 2 Hexenu, yepes 1, 3, 6, 9 u 12 MecsueB mocjae MaHKU-

nynsiiuu. Pesyasmamer. Ha BTOpBIe CyTKU TI0CIIE JIa3epHOIA
TepMOTEepaIlvu B y3JIaX pa3BUBAeTCsS aceNTUUECKOe BOCIMa-
JIEHWe, a pa3Mephl UX yBeanunBaioTcd Ha 25—30 %. B manb-
HeifllieM, B oTIpeesIeHHbIe CPOKYM O0CIIeIOBaHUS, pa3Mephl
y3JI0B YMEHbBIIAIUCh, TOKAa3aTeI TOPMOHAIBHON (DYHKIIUKN
He u3MeHsutnch. Yepes 6 mecsieB nocie JIMTT nipu pazme-
pax y3JioB 10 2 cM? ITOJTHOE 3aMellleHUe UX COSAMHUTETbHOMN
TKaHBIO OTMEYAJIOCh BO BCEX CyYasX TUITO- U M309XOTCHHBIX
y3710B U B 71 % — rumnepaxoreHHbIX, a IIPU pa3Mepax oT 2 10
S5cm® — B 75 % ciyvaeB y3JI0B TUIIO9XOTEHHOM CTPYKTYPBI, B
18 % — 1309XOTreHHOIi U He OBLIO MOJOXUTETLHOTO 3 dheK-
Ta MPY TUIIEPIXOTreHHbBIX y3ax. B ciydasax HeapGekTuBHOTO
JleyeHus1 TorpedoBajoch IpoBeaeHue mnosropHoit JIMTT,
IocJie KOTOPOil y BCeX MAllMEHTOB HACTYITIJIA TIOJTHAS PeIyK-
uus ysna. Boeteoost. B pazpadboranHbix pexumax JIUTT nHe
BBI3BIBACT AECTPYKTUBHBIX MI3MEHEHUI OKOJIOY3JIOBOI TKAHN
U TOPMOHAJIBbHON (DYHKIIMU Kejae3bl. [1pomomKuTeIbHOCTD
perpecca 1 3aMeleHUE y3j1a COeAMHUTEIbHOI TKaHbIO OTIpe-
JIeJISIIOT €70 3XOTeHHOCTh U 00beM. [TokazaHUsIMHU K MOBTOP-
HOMY MPUMEHEHWIO TePMOTEparnuu SBISIOTCS OCTaTOYHAS
TKaHb B y3Jie B Iipenesax 6ojee 42 % OT MCXOMHOTO 0ObeMa
4yepe3 TOJITO/Ia TTOCye MPOBEJICHHOTO JIeUeHUs U HaluIue B
HEll TUPEOUTHOTO SITUTEIUS.
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