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CoHorpadiyHi 3MiHM CTPYKTYpU Ta 06'eMy wmMTONOAiOHOI 3ano3u nicnsa
JNIOKanbHOro iHTpaonepauinHoro KpioBnsMBy y XBOpux Ha BY3NOBUM
eyTupeoiaHMn 306
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Sonographic Changes in Structure and Volume
of Thyroid Gland after Local Intrasurgical Cryoexposure
in Patients with Nodular Euthyroid Goiter

PecbepaT: Y xBOpUX Ha OOHOBY3NOBUI HETOKCUYHMI 306 Oyna npoBedeHa MOpPiBHAMNbHA OLiHKa BNNMBY cTaHZapTHoro (cyb-
ToTanbHa pesekuis Aoni WwmTonodibHoi 3ano3n) Ta kombiHOBaHOro (i3 3aCTOCYBaHHSIM JIOKanbHOrO KPiOBMMBY) XipypPriYHOro MikyBaHHS
Ha CTpyKTypy Ta ob'em wmTonodibHoi 3ano3u (LW3) 3a gaHMMK ynbTpa3ByKOBOro AOCHIAXEHHS y nicnsonepauiiHomy nepiogi. IHTpa-
onepauiiHMin [O30BaHWIA KPIOBMNIMB BUKOHYBanM 3a 4OMOMOro aBTOHOMHOIO KpiOiHCTpyMeHTa 3 giaMeTpoMm kpioannikatopa 0,2 cm
Ta TemnepaTypor KOHTaKTHOI 30HM HakoHeyHuka —140...—180°C. KpioBnnune npoBoaunu Ha TkaHuHy oneposaHoi goni L3 ob'emom
He MeHLWe 1 cm® ogHopa3soBo BnpofoBx 1 xB. Lie 3abGe3nevyBarno focraTtHin 06’em 3anvLLKOBOT TUPEOiAHOT napeHximu, Wwo He Gyna
yLIKOg)XeHa KpioHekpo3oM. BusBrneHo, Lo ctaHgapTHe XipypriyHe BTpyYaHHs Npu3BOAWUTL [0 AOBrOTPMBANOro peakTUBHOro 3ana-
NeHHsa B 3anuwkosin TkaHuHi LW3. CoHorpadiyHe gocnigXeHHs BNpoAoBX 12 micAuiB BkadyBano Ha PO3BWUTOK O3HaK, XapakKTepHWX
ONS BUHVKHEHHS Ta MporpecyBaHHsA ayToiMyHHOro Tupeoiauty y 70% xBopux nicns ctaHgapTHux onepauin ta y 30% xsopux nicns
3acToCyBaHHS iHTpaonepauiiHoro Ao3oBaHoro kpiosnnusy. OTpuMmaHi AaHi cBigYaTb NPO iIMyHOKOPUrylouMiA Ta NpodinakTUyYHUn
edeKTn nokanbHOI KpioAecTpyKUii LWoAo po3BUTKY ayToiMyHHOI arpecii npotu L3 y nicnsonepauiinHomMy nepiogi.

KnrouoBi cnoBa: wwutonoaibHa 3anosa, By3noBui 3006, ynbTpas3ByKoBe OOCNIAXEHHS, KPIOBMMB.

Pedrepat: Y 60nbHbIX O4HOY3MOBLIM HETOKCMYECKUM 3000M Obina npoBefeHa CpaBHUTENMbHAsA OLEHKa BNUAHWS CTaHOapTHOro
(cybToTanbHan pesekuust 4ONU LNTOBUOHOW Xenesbl) 1 KOMBUHMPOBAHHOIO (C MPUMEHEHWEM FOKaNbHOIMO KPUOBO3OENCTBUS)
XUPYPrU4ECKOro rieyeHnst Ha CTPYKTypy M obbeM wutoBugHon xenesbl (LX) no gaHHbIM ynbTpa3ByKOBOro MccriegoBaHus B
nocrneonepauvoHHoOM nepuoae. MIHTpaonepauvoHHOe A03MPOBaHHOE KPWOBO3AEWCTBME BbIMOMHANN C MOMOLLbIO aBTOHOMHOTO
KPMOMHCTPYMEHTa C AnameTpom kpuoannnukatopa 0,2 cM 1M TemnepaTypon KOHTaKTHOW 30Hbl HakoHeyHuka —140...—180°C. Kpwuo-
BO34€ENCTBME NPOBOAUNM Ha TKaHb onepupoBaHHon gonu LK o6beMom He meHee 1 cm® ogHokpaTHO B TeveHune 1 MuH. 310 obec-
neymBarno [OCTaTOYHbIi 06beM HEMNOBPEXAEHHOW KPUOHEKPO3OM OCTaTOYMHOW TUPEOUAHON NapeHxumbl. BbisBneHo, 4To cTaH-
AapTHOe Xupypruyeckoe BMeLLATeNbCTBO NPUBOAUT K AONTOBPEMEHHOMY peakTUBHOMY BOCMNAaneHuto B ocTaTodHOW TkaHu LK.
CoHorpadmyeckoe MccnefoBaHns B TedeHne 12 mecsueB ykasblBano Ha pasBuTUE MPU3HAKOB, XapakTepHbIX ANSi BOZHUKHOBEHUS
1 nNporpeccupoBaHns ayTOMMMYHHOro tupeomauta y 70% 6GonbHblx nocne ctaHAapTHeix onepauuii n y 30% 6onbHbIX nocne
NPUMEHEHUSI MHTPAONEePaLNOHHOIO [03VPOBAHHOIO KPUOBO3AeNCTBUSA. MonyyYeHHble AaHHble CBUAETENbCTBYIOT O UMMYHOKOPPU-
rmpyioLemM 1 npodunakTniyeckom addekrax nokanbHOM KpMogecTpyKLMm OTHOCUTENbHO PasBUTUS ayTOMMMYHHOW arpeccum npoTus
LL>K B mocneonepaunoHHOM nepuoe.

KnioyeBble cnoBa: LWMTOBWAHAS Xene3a, y3noBoW 306, ynbTpasBykoBOe uccllefoBaHue, KpUoBO3deNCTBME.

Abstract: Comparative ultrasonic assessment of the outcomes of standard (subtotal resection of thyroid gland (TG) lobe) and
combined (involving local cryoexposure) surgical treatment on TG structure and volume in the patients with uninodular non-toxic
goiter was performed. Intraoperative controlled cryoexposure was carried-out using autonomous cryosurgical instrument with
applicator diameter of 0.2 cm and temperature of tip contact area of —140 ...—180°C. Cryoexposure was performed in the tissue of TG
lobe subjected to surgery; volume of the tissue was at least 1 cm?, the exposure was single, and lasted 1 minute, which provided a
sufficient amount of intact residual thyroid parenchyma not exposed to cryonecrosis. It was revealed that the standard surgical
intervention led to a long-lasting reactive inflammation in the residual thyroid tissue. Sonographic observation during 12 months
revealed the signs of autoimmune thyroiditis appearance and progression in 70% of patients after standard surgery and in 30% of
patients after administration of application of intrasurgial cryoexposure. The findings suggested that local cryoablation exhibited
immunocorrecting and preventive influence on the development of autoimmune aggression against thyroid gland in the post-surgical
period.

Key words: thyroid gland, nodular goiter, ultrasonography, cryoexposure.
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OnHoBy3noBui eytupeoinauii 300 (OE3) — kininiu-
HE TOHATTS, SIKE TMOETHYE BCi OCEPEAKOBI HOBOYTBO-
peHHs muTonoAioHoi 3ano3u (113), o BUSBIAIOTECS
3araJIbHO-KJIIHIYHUMH 1 CleiaJIbHUMU METOIaMU
JOCITIIKEHHS, MAIOTh Pi3HI MOP(OJIOTIYHI XapaKTepuc-
TUKH 1 IPOTIKaOTh Ha (hOHI HOPMAILHOI TUPEOTTHOT
(yskuii. 3a mporHo3amMu ¢axiBIliB KUTbKICTh 3aXBOPIO-
BaHb 1113 Oyze 3pocTaTy TOJIOBHUM YHHOM 33 PaXyHOK
By370BUX ¢opM 300y Ta paka I3 [7, 11, 17, 18]. Bi-
JIOMO, 1110 Xipypriune jikyBanHs OE3, HaBiTh pu opra-
Ho30epirarounx omepauisix, NpuBoauTs y 5—40%
BUIIA/IKiB /10 PO3BUTKY HiCJISI0ONEPaLiiiHOTO TIIIOTUPEO3y
BHACJIIJJOK PO3BUTKY B 3anuimkax L3 cmouatky oce-
PEIKOBOr0, a HOTIM A1 (y3HOTO ayTOIMYHHOTO THPEOi-
muty (AIT) [2, 3, 5, 19].

JHoBezneHo, 110 iIMyHOMOAEIOI0YA Ta IMyHOKOPH-
ryroua aii — HallBaXJTUBIII e(eKTH BIUTMBY HU3BKHUX
TEMIEpaTyp Ha OpraHi3M IOAWHU. [CHYIOTH mepe-
KOHJIMBI JIaHi, SIKi CBIAYaTh PO MOXKIIMBICTH KEPOBAHOI
kpiogectpykiii 1113 y 3amanomy 00’emi sk Ipw 3710-
SAKICHIN, Tak 1 JoOposiKicHii maTosorii. [Ipu 3acTocy-
BaHHI MeTony npu AlT ta nudy3HoMy TOKCHYHOMY
3001 cmocTepiraiacs AOBroTpHUBajia HOpMai3awis
CTPYKTYPH 1 TUPEOiAHOT PYHKIIOHATIBLHOI aKTUBHOCTI,
10 CBiJYUTH PO iIMyHOKOPHUT'YIOUHIA BIUTUB 1030BaHOL
KpiozecTpyKuii Ha MpoLecH pernapaTUBHOI pereHeparii
3. Kpim Toro, Bin3Hauaiacs BHpa3Ha 3arajbHa
iMyHomnorivyHa pemicis [9, 10, 16]. BpaxoBytoun BUCOKHIA
piBeHB TiNOTHPeo3y IpH onepaiiax 3 npusoxy OE3,
3aJMIIAE€THCS aKTyalIbHUM TOITYK METOAIB iIMyHOKO-
pexiii, siki 6 ramTpMyBaiH mporecy ayToimyHizarii 113
y micnsioniepaniitnomy nepioni. Hapasi BifcyTHi gani
1010 MOKIJIMBOCTI BUKOPUCTAHHS I030BaHO1 KPiOAeCT-
pykuii npu OE3, mo poOUTh akTyallbHUMH TaKi J0-
CITiIKCHHSL.

VnerpasBykose nocmimpkens L3 3anumaeTses on-
HUM 3 €(DEKTUBHMX HEIHBA3UBHUX METOIIB, SIKUH 103BO-
JI5I€ IPOBOIUTH SIK CKPHUHIHT THPEOITHOT TaTONOT 1, TaK
1 cocTepeXxeHHs 3a CTAHOM THPEOiAHOT HapeHXIMH Y
micisionepamiiaomy repiomi [1, 8, 12,13].

Mertoro maHOTO MOCIIHKCHHS Oylia MOpiBHIBHA
OIliHKA BIUIUBY CTaHIAPTHOTO Ta ONITHMi30BaHOTO (i3
3aCTOCYBAHHSM JIOKAJTLHOTO KPiOBIUIUBY) XipypriqHOTO
JIIKYBaHHS Ha CTPYKTYpy Ta 00'eM 1113 3a muHAMIiKOIO
YIIETpa3BYKOBHX Ioka3HUKIB 1113 xBopux Ha OE3 y mic-
JISOTIepaIiiHOMY MIEPiO/Ii.

Marepianun Ta MeToaH

Hnst nocnimkenas O0yao cOpMOBaHO JIBi TPyIH:
rpyna A — 20 xBopux Ha OE3, sskum rmpoBoanu Xipyp-
riuHe JTiKyBaHHS 32 CTAaHJAPTHOIO METOANKOIO; TpyTIa
B — 20 xBopux Ha OE3, KM JT0AaTKOBO IIPOBOIMITH
IHTpaonepaniiHuii mo3oBanmi kpiosrums (I1K). V Beix
TIAITIEATIB OTPUMAHO 1HPOPMOBaHY TOOPOBLIBHY 3rOAy
Ha TPOBEACHHS Takoro JikyBaHHS (popma Ne027/0
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Uninodular euthyroid goiter (UEG) is a clinical term
that combines all focal neoplastic diseases of thyroid
gland (TG), revealed by general or special clinical tests,
have different morphological characteristics and take
course amidst normal thyroid function. According the
expert forecasts the occurence of TG disorders would
increase mainly due to nodal forms of goiter and TG
cancer [7, 11, 16, 18]. It is known that surgical treatment
of UEG, even after organ-preserving surgeries, results
in 5-40% of cases to the development of post-surgical
hypothyroidism due to the development of initially focal
and then diffuse autoimmune thyroiditis (AIT) in TG
remnants [2, 3, 5, 19].

It is shown that the immune-modulating and immu-
ne-correcting actions are the most important effects
of low temperature exposure on human organism. The-
re is a strong evidence to suggest the possibility of
controlled cryoablation of TG in a chosen amount both
in the case of malignant and non-malignant pathologies.
Applying of the method in the case of AIT and diffuse
toxic goiter a long-lasting normalization of TG structure
and functional activity was observed, indicating that
the controlled cryodestruction exhibited immune-cor-
recting impact on the processes of reparative regenera-
tion of TG. Furthermore, a significant overall immuno-
logical remission was reported [9, 10, 16]. Taking into
account the high degree of hypothyroidism appearance
after UEG caused surgeries, there is a need for me-
thods of immune correction, which could arrest post-
surgical autoimmune processes. Nowadays, there are
no data on possible application of controlled cryoabla-
tion in case of UEG, that makes relevant such studies.

Ultrasonography of TG is one of the most effective
non-invasive methods that allows both assessment of
thyroid disorders and observation of post-surgical state
of thyroid parenchyma as well [1, 8, 12, 13].

The aim of this study was comparative assessment
of the outcomes of standard and optimized (using local
cryoexposure) surgical treatment in terms of structure
and volume of TG assessed by ultrasound parameters
of TG in patients with UEG during post-surgery period.

Materials and methods

The study was performed in two groups: group
A consisted of 20 patients with UEG, which under-
went standard surgical treatment; and group B comp-
rised 20 patients with UEG, which had an additional
intrasurgical controlled cryoexposure (ICC). All the
patients gave the informed consent for the treatment
(Ref. Nr. 027/0 according the Order of the Ministry of
Health Care of Ukraine Ne 110 of 14.02.2012).

Uniformity of groups was achieved by selecting
the patients according to the following criteria: age 20
to 40 years; presence of uninodular pathology of the
TG; euthyroid state according to the hormonal tests;
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srizno 3 Hakazom MO3 VYkpaiam NellO Bif
14.02.2012).

Jiist nocsirHEHHs OJHOPITHOCTI TPy XBOPi BinOu-
panucs 3a TakuMu kpurepiamu: Bik 20—40 poxis;
HasBHICTH OAHOBY31I0BOI narosorii I1[3; eytupeoinamii
CTaH 3a pe3yJIbTaTaMy TOPMOHAIILHOTO JTOCIPKEHHST;
BiACYTHICTB ayToiMyHHOTO nipouecy y 113 3a nanumu
JOCIIIPKeHHS PiBHS ay TOAHTUTII 10 TUPEOIIEPOKCHUIa-
31. YciM XBOPUM BUKOHAHO CyOTOTaIIBHY cyOdaciiiaib-
Hy PE3eKIIif0 OHI€T 0Tl 13 BUIAJIEHHM By3J1a B MEXKax
310pOBOI TKAHWHM (32 YMOB JOOPOSAKICHOCTI poLecy
3a JaHHMHU eKcrpec-0iomcii 3aMOpOKEHUX 3Pi3iB).
006’em 3anmmky omeposaHoi momi 113 craHoBuB He
mentire 1 cm®. Yei BumaieHi 3pa3ku THPEOIIHOT TKaHH-
HU TiATSATaIU 000B’ I3KOBOMY TaTOMOP(OIOTigHOMY
JOCIIDKeHHIO. Y IpyIi A BUsBIEHO 15 0nHOBY37I0BUX
KOJIOITHUX By3MiB, 5 Qomikynspaux ageHom L3, y rpymi
b — 17 ogHOBY3/10BUX KONOITHHUX BY3JiB, TPH POTIKY-
nsipHi aneHoMU. CoHOrpaiuHO BU3HAYAINCS CTPYKTY-
pa ta 3aransHu 06’ em 1113 1o omepartii, a Takox 3a-
ranpHuN 00°eM 1113 3 ypaxyBaHHSAM KOXKHOI 3 monei
yepes 3, 6 Ta 12 MicsIiB micist onepartii.

[aTpaonepaniitnuii 1030BaHMi KPiOBILIMB BUKOHY-
BaJIM 3a JOIIOMOTOI0 aBTOHOMHOT'O KPiOiHCTpyMEHTa
KAC-01 (Pocis) 3 giamerpom kpioamtikatopa 0,2 cm
1 TeMIlepaTypor0 KOHTAKTHOI 30HU HAKOHEYHHUKA
—140... —180 °C. KpioBmIuB npoBOANIH Ha TKAHUHY
ornepoanoi 1o:i 1113 06’emom He MeHtre 1cm?® oHO-
pasoBo BIPOJIOBXK | XB (PUCYHOK), ITI0 3a0e31medyBaio
JOCTATHIO KUTBKICTh 3aJIUIIKOBOI TUPEOIAHOI ITapeHXIMU
0e3 yIIKOMKEeHHS KpioHeKkpo3oM [14, 15].

Conorpagiune pocmimxenns L3 npu By310Bii
TUPEOiTHIH MaTooTii MPOBOAMIN 3a IOTIOMOTOFO JIiar-
HOCTHYHOTO YIbTpa3BykoBoro komruiekcy ALOKA
SSD-3500 (Smonis).

HaHi craTHCTUYHO 00POOISIN 13 3aCTOCYBaHHIM
nporpamHoro 3adesnedenns «Microsoft® Excel 2000»
Ta «AtteStaty (Version 4.03). Iloka3HuKu npeacTas-
JISUTA Y BUIVISIII CEpEIHIX BEJIMYMH Ta CTATUCTUYHOT
noxubku cepeanboro (X £ S ). Jlani y Bubipkax Manu
HOpMaJIbHUH Xapaktep po3noziny. s oniHky 3Hagy-
IOCTI OTPUMAHUX JAHUX BUKOPHCTOBYBAIH KPUTEPIN
mucnepciiinoro ananizy T (CteronenTa). Po30ixkHOCTI
BBa)KAJIM CTAaTUCTUYHO BipOTiTHUMH NpU 3HAYCHHI
p <0,005 [4, 6].

Pe3yabTat Ta 00roBOpeHHA

VYnbpTpa3ByKOBE TOCIiAKESHHS MiCIS ONIEPaTUBHOTO
BTpydaHHs Ha L3 € omHMM 3 HAWOLIBII CKIIAAHUX
po3zainiB exorpadii iroro oprana. Hepimko micis onepa-
1ii 3anumaeTbes pyouesa aedopmariist WKip, Mo yc-
KJIaJJHIO€ HOPMAJILHUH KOHTAKT 3 POOOYO0I0 TOBEPXHETO
natguka. KpiM 11b0r0, JOCHTIMKEHHS YTPYAHIOIOTH
nedopmarttist 1 GpiOpo3HI 3MIHE M’ SIKUX TKaHWH, SKi
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absence of autoimmune process in the TG according
to level of autoantibodies against thyreoperoxidase. All
the patients underwent subtotal subfascial resection
of one lobe with excision of node within the healthy
tissue (in provision that the disease process was non-
malignant according to the express biopsy of frozen
sections). The volume of post-surgical residue of TG
was not less than 1 cm?®. All the samples of excised
thyroid tissue were subjected to a pathomorphological
study. In group A we revealed 15 uninodual colloid
nodes, 5 thyroid follicular adenomas, and in group B
we found 17 uninodular colloid nodes, 3 follicular
adenomas. Sonography was used to assess the struc-
ture and total volume of TG prior to the surgery and
total amount of TG considering each lobe in 3, 6 and
12 months post surgery.

Intrasurgical controlled cryoexposure was perfor-
med by autonomous cryosurgical instrument KAS-01
(Russia) with a cryoapplicator diameter of 0.2 cm, and
temerature of tip contact zone of —140...—180°C. Cryo-
exposure was performed in the case if volume of the
tissue was at least 1 cm’, the exposure was single,
and lasted 1 minute (Figure), which provided a suf-
ficient amount of intact residual thyroid parenchyma
not exposed to cryonecrosis [14, 15].

Sonography of TG with nodular thyroid pathology
was performed using diagnostic ultrasonic complex
ALOKA SSD-3500 (Japan).

The data were statistically processed using Micro-
soft® Excel 2000 and AtteStat (Version 4.03) soft-

MpoBeneHHs NoKanbHOro 4O30BaHOMO KPiOBMMAMBY Ha M-
TonodibHy 3anosy: 1 — Tpaxesd, 2 — Kykca LuUTonogibHoi
3anosun, 3 — kpioannikatop, 4 — 30Ha KpioBMMMBY.

Performing local controlled cryoexposure in thyroid gland:
1 — trachea; 2 — thyroid gland stump; 3 — cryoapplicator;
4 — zone of cryoexposure.

npo6rembl KPMOOMONOrMKN 1 KPUOMEAULIMHDI
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OTOYYIOTH 3aJ103Y, @ TAKOXK PO3BUTOK MiCIsIoNepartii-
Horo AIT y 3anumKoBii TpeoinHil TKaHUHI (3a3BUYaii
yepe3 6—12 micsuis). Bimomo, o BiporimHiCTh po3-
BuTKy AlT 3pocTae npu 30inb1eHH] 00CATY BUTy4eHOT
TKaHWHM 1 BiKy xBoporo [12, 13].

Y BCiX MaIi€eHTiB, AKi gocHipKyBamucs, kykeu 113
gepe3 3—5 16 micis cyOToTambHOT pe3eKIIii 1o Man
HACTYIHUH BUTTISL: KOHTYP HEOTHOPITHHIA, €XOT€HHICT
TKaHWHU 3HW)KEHA, BU3HAUaIacs ylliibHeHa KarcyJa,
TKaHMHA MaJla HEOJHOPIHY CTPYKTYPY 3a PaxyHOK
YyepryBaHHs ApiOHMUX Ta/a00 KPyIHUX TiMo- i rinepexo-
TeHHUX AUITHOK. 30KpemMa, y 50% namuieHTiB Oyinu BUsB-
neHi QyHKIiOHANbHO po3mupeHi ¢oxikymu go 0,5—
1,0 mm. Tranuna 113 y 25% Bumaakie Maixa coixyqHo-
TKaHUHHI POIIAPKH, EXOHETaTUBHI IOPDKKH Bifl yIITLIb-
HEHOi Kamcylu B MicIsX nepeTuHy. JKogHHUX O3HaK
«XUOHUX)» PEIUINBIB 3aXBOPIOBAHHS, TOOTO «3a0yTHX)
BY3JIOBHX HOBOYTBOPEHb, BUSBICHO HE OYII0.

VY namienTiB rpynu A (Iicisi CTAaHIAPTHOTO Xipyp-
TIYHOTO BTPYYaHHS) CIIOCTEPIranocs BiporiHe 3MeH-
meHHs 00’ eMy onepoBanoi foJi 1113 gepe3 6 micsiiB
TTicIIst onepartii 3 HACTYITHAM HOTro 301TbIIIEHHSM IPOTSI-
rom 12 micsmiB criocTepexeHHs (Tabnuis). Y Toi xe
gac 00’ eM HeonepoBaHoi 101 OyB OLIBIINM 32 TIepe-
oTepaniiHuH ax A0 3-T0 MICSIIS Micys BTPYYaHHS, 110
MOYKHA MOSICHUTH 30epiraHHsM HicisornepaniiiHoro Ha-
Opsiky Tkanunu 113.

Yepes 12 Mics11iB BU3HAYAIOCS BipOTiTHE 301TBINICH-
HS 00’eMy SK ONepOBaHOi, TaK i HEONIEPOBAHOT 0T
13. Conorpadiuno y 14 xBopux (70%) wiei rpymnu
peecTpyBasiacsi HasIBHICTD JIIHIHHUX TilIEPEXOTCHHUX
BKITIOUEHb, K1 OYyJIN XapaKTepHUMH ISl TKAHUHHA 000X
gactok L3 1 cBimgmIm po PO3BUTOK ayTOIMYHHO-
pyOrieBoro nporecy y TUpeoinHii napenximi [ 1, 8].

V nauientis rpynu B (micns [IK) uepe3 12 micsis
criocTepeskeHHs 3aranpHui 00’ em L3 OyB BiporigHo
MEHILIKM MOPIBHSAHO 3 TPYTOI0 XBOPHX IICJISl CTAaHAAPT-
HOTO Xipypriunoro BTpy4yaHss. Kpim toro, nunamika
00’emy noneit 1113 mana inmmuii xapaktep. Tak, 06’ em
nodi L3 mmicis onepartii ta [JIK BiporiaHO 3MeHITTHBCS
gepe3 6 MiCsIIIB 1 30epiraBcst IpoTAToM poky. O6’em
1113 BiporimHO HE 3MIHIOBABCS, HAMOBIPHIIIIE 32 HAsB-
HOCT1 MEHIIIO1 3aIaJIbHO1 PeaKilii, a BiATaK — MEHIIIOTO
pPEaKTHBHOTO HAOPSKY B HEOTIEPOBaHii J0JIi B TIOPiB-
HaHHI 3 Tpynoo A. O3HaKH ayTOIMYHHOTO TIPOIECY
OyJ10 BusiBIeHO y 6 XxBopuXx (30%) y 3aMMIIKOBIiH TKa-
HuHI oneposanoi goui L3 tinbku uepes 12 micAwis.

Binomo, 110 A71s1 yABTpa3ByKOBOT'O CHMITTOMOKOMII-
nekcy AIT xapakTepHi OCHOBHI 03HaKH: 1) 3HW>KEHHS
€XOT€HHOCTI 3aJI03H, 2) HAasIBHICTh T1IEPEXOreHHUX Mi-
JISTHOK; 3) piBeHb CyMapHOro 00’ emy 3ano3u. Bupas-
HICTh yCiX BKa3aHUX YIIETPa3ByKOBUX 03HAK mpu AIT
ITUPOKO BapiabenpHa, ane MoeqHaHHS ABOX YIbTpa-
3BYKOBHX O3HAK (3HIDKEHHS €XOTEHHOCTI 3aJI03W Ta
HasIBHICTH TIMIEPEXOTEHHUX BKIIFOUEHB) € BU3HAYAIb-
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wares. The data were presented as mean = statistical
error of the mean (X & S ). The data in the samples
had normal distribution. To assess the significance of
the differences we used Student’s t-test. Differences
were considered as statistically significant at p <0.005
[4,6].

Results and discussion

Ultrasonic examination after TG surgery is one of
the most difficult parts of the ultrasonography. The
surgeries are often followed by scarring of the skin in
the affected area, that impairs the contact with the
operating surface of the sensor. Moreover, the assess-
ment is complicated by deformation and fibrotic chan-
ges appeared in the soft tissues surrounding the gland
as well as by development of post-surgical AIT in
residual thyroid tissue (usually in 6—12 months). It is
known that the probability of AIT increases with the
rise of amount of tissue excised and the patient’s age
[12,13].

In all the patients studied, TG stumps in 3—5 days
after subtotal resection of lobe had the following cha-
racteristics: contours were heterogeneous; tissue echo-
genicity was reduced; indurated capsule was revealed;
tissue structure was non-uniform due to the presence
of alternating small and/or large hypo- and hyperecho-
genic areas). Particularly, in 50% of patients functio-
nally enlarged follicles of 0.5—1.0 mm were found. In
25% of cases, thyroid tissue had connective tissue
layers and echo-free tracks of indurated capsule in
the intersection areas. There were no signs of ‘false’
relapses, i. e. ‘lost’ nodal neoplasms.

In the patients of group A (after standard surgery)
a significant reduction of the amount of thyroid lobe
which underwent surgery was revealed in 6 months
post treatment, and following increase to the 12" month
(Table). At the same time the volume of non-treated
lobe was expanded (comparing to pre-treatment one)
till the 3™ month after the intervention, which can be
explained by the presence of postsurgical TG tissue
edema.

In 12 months we revealed a significant increase of
the volume of both treated and non-treated TG lobes.
Sonographic data showed the presence of linear hyper-
echogenic inclusions in 14 patients (70%) of this group,
that were characteristic for the tissue of both TG lobes
and testified to the development of autoimmune cicat-
ricial process in the thyroid parenchyma [1, §].

In the patients of group B (after ICC) a total volume
of TG was significantly lower after 12 months post
treatment if compared with the group of patients after
standard surgical intervention. Moreover, the dynamics
of the volumetric changes in TG lobes was different.
The volume of treated TG lobe was significantly de-
creased after 6 months and was unchanged up to one
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lMokasHUKM ynbTPa3BYKOBOrO AOCHIOKEHHA XBOPUX Ha OA4HOBY3MOBMI HETOKCMYHMI 306 micnsa ctaHgapTHOI onepauii
Ta onepauii 3 BUKOPUCTAHHAM iHTpaonepauiiHoro 4030BaHOro KpioBnimBy

Ultrasonic data of patients with uninodular euthyroid goiter, treated with standard surgical method
and that combined with intrasurgical controlled cryoexposure

06'em 06'em
CTaTUCTUYHMI onepoBaHoi HeonepoBaHol 3aranbHuii
pyna xBopux CTpOK CrocTepeKeHHA MOKa3HUK noni, cm® noni, cm® 06'em LLI3, cm®
Group of patients Observation term Statistical Volume of Volume of Total TG
probability treated lobe, non-treated volume, cm?®
cm? lobe, cm?®
3popoB.i ocobu
1 Healthy persons - - - 10,65 +0,86
n =34
5 o onepauii 10,68+0,92 4,96+0,43 15,64+1,40
Prior to treatment P, - - <0,001
Xsopi Ha OE3, ninpani o ]
3 cTaHpapTHil onepauii 3 micAui nicnAa onepadii 2,54+0,22 5,61+0,74 8,15+0,73
(rpyna A) 3 months post-treatment P,s <0,001 <0,001 <0,001
Patients with UEG 6 MicALIB nicnA onepaLii 1,32+0,12 5,22 +0,55 6,54+0,83
4 underwent standard surgery 6 month:s ost-treatﬁu:lnt P, <0,001 0,104 <0,001
(group A) P [ <0,001 0,066 <0,001
n=20 12 wicauis nicn onepa 2,13+0,46 6,65+0,86 8,78+0,75
5 P, <0,001 <0,001 <0,001
12 months post-treatment j: <0.001 <0.001 <0.001
6 [lo onepauii o 11,22_1—1,85 5,12-__i-0,56 16331{—)(1),146
Prior to treatment PPS 0.2 !
6 ,254 0,317 0,130
Xoop! na OF3 niona 2,38+0,31 5,28+0,54 7,66+0,73
cTaHAapTHOI onepadii Ta ; . 38 £0, ,28£0, ,66+0,
7 Kpioanuay 3 months posttreatmant P,y 0,067 0115 0,040
(rpyna B) s 0,001 0,363 <0,001
Patients with UEG 0,74+0,07 5,18+0,79 5,92+0,76
g | Underwent standard surgery 6 micAuis nicna onepaulii Pus <0,001 0,854 0,016
combined with cryoexposure 6 months post-treatment Pes <0,001 0,783 <0,001
(group B) P, <0,001 0,643 <0,001
n=20 0,85+0,08 5,22+0,60 6,07 +0,65
9 12 wmicAauiB nicna onepaduii Peo <0,001 <0,001 <0,001
12 months post-treatment .o <0,001 0,689 <0,001
Peo <0,001 0,859 0,506

Mpumitka: P — BiporigHiCTb pi3HMLb MOKa3HWKIB Py, LLO MOPIBHIOKTLCS.

Note: P — probability of differences between the values of the groups under comparison.

HUAMH B yABTPa3BYKOBIH MIarHOCTHIl ayTOIMyHHHX
3axpoproBanb 1113 [12, 13].

CriocTepesxeHHs MPOTATOM OHOTO POKY ITiCJIS OTIe-
patiii mokasajio, 1o conorpadiusi o3naku, Bactusi AlT,
Oyiu OLIBII XapaKTePHUMHU JIJIsl XBOPHX MICIIsl CTaH-
JapTHOTO XipypriuHoro BTpy4anHs. [loniOHe sBuie
MOYHA TIOSICHUTH BIUIMBOM XipypriuyHOi TpaBMH Ha iHi-
miariro ayToiMyHHOTO 3ananeHHs B TkanuHi L3, mpu
YoMy TIpOLleC ayTOIMyHi3allii YIIKOIKY€E HE TIUTbKH
OTIepOBaHy, a i KoHTpAarepaibpHy goo 113 [2, 8]. Lle
CBIAYUTH NPO CUCTEMHHUH XapaKTep MaTOJOTi4HOTrO
nporiecy. Tomy HasBHICTh COHOTpadiuamx o3HaK AIT
TTiCIIsl IHBa3WBHOTO JIIKYyBaHHS By3JI0BOT HEay TOIMYHHOT
maToJorii HeoOXiTHO BpaxOByBaTH 3 TOYKU 30PY II0-
JAITBIIIOTO 3HKEHHS (PYHKI[IOHATBFHOT akTHBHOCTI 1113
1 PO3BUTKY ITICIISIONIEPALIiTHOTO TIOTHPEO3Y.

XipypriuHe BUAaJeHHs NaTOJIOT19HO 3MiIHEHOT TH-
PeOinHOI MapeHXiMHU Y KOMOIHAITIT 3 IOKaJIEHIM J030Ba-
HUM KpioBIUTMBOM Ha 3aiuiiky L3 e npu3BoamIio 10
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year of observation. Inflammatory reaction in non-trea-
ted lobe was less pronounced if compared with group
A, reactive edema was thus lower and TG volume
was not changed significantly. Symptoms of autoimmu-
ne process were found in residual tissue of treated
lobe of 6 patients (30%) only after 12 months of obser-
vation.

It is known that ultrasonographic symptoms charac-
teristic for AIT are as follows: 1) reduced echogenicity
of the gland; 2) presence of hyperechogenic areas;
and 3) value of total volume of the gland. All these
ultrasonographic features are highly variable at AIT,
but the combination of two ultrasonographic charac-
teristics, reduced echogenicity of the gland and the
presence of hyperechogenic inclusions, is crucial for
the ultrasonographic diagnosis of autoimmune thyroid
diseases [12, 13].

Observation, conducted within one year after treat-
ment, showed that sonographic features inherent to
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PO3BUTKY MOAIOHMX COHOTpa(iuHUX O3HAK y Oilb-
LIOCTi XBOPHX.

Ha choromHi eKcriepuMeHTaIBHO 1 KIIIHITHO JT0BE-
JIEHO, 110 KP10JAECTPYKLIiS TaTOIOTYHOT Ty XJIMHHOT 200
3arajeHoi TKAaHMHH MPU3BOAUTH IO CTUMYJIALIIT CIIeTIU-
(i4HOTO IMYHITETY, 110 MOXKIIUBO 3aBASKH BiACYyTHIN
JieHaTypaLii TaTOJIOTIYHUX OUIKIB 1 HyKJIETHOBUX KHCIIOT
3a yMOB KpiogecTpykii. LluM cTpykTypam nmpuraman-
Hi OCHOBHi XapaKTEpUCTHKH €TIONOTIYHUX YMHHHUKIB
MaTOJIOTIYHOTO MPOIIECY 1 BOHU CTAIOTh AaHTUT€HAMH.
Hacrynauii cunTes cienidHuX aHTHUTLN 1 harouuTosy
CHPSIMOBaHUH MPOTH €JIEMEHTIB, MOAIOHUX THM, IO
Oynu mignaHi kpioxipyprii. KpiM Toro, cTumymsimis
IMYHHOI peaKTUBHOCTI MiCIIsl HU3bKOTEMIIEpaTypHHUX
BIUTHBIB O0YMOBITIOE 3aTaJTbHOO3/IOPOBITIOIOU] e(PEeKTH
KpioTepamii i kpioxipyprii [9, 10].

OTtpuMaHi 1aHi BKa3ylOThb K HA MOXKJIMBICTH iMY-
HOKOPHUTYIOUOTO BIUIMBY JIOKAJHHOTO 3aCTOCYBaHHS
HaJIHU3bKUX TEMIIEpaTyp MPH JTiKyBaHHI 3aXBOPIOBaHb
1113 HeayTOIMyHHOT IPUPOJIH, TAK 1 HA TPOQITAKTHIHY
ito oo po3sutky AlT B micisonepaniiHoMy nepiozi.
s miaTBep UKEHHST TaKOi TIMOTE3M HEOOXiTHUM €
CHiBCTaBJICHHS AaHUX YJIBTPa3ByKOBOTO OCHIHKEHHS
Ta pe3yJbTaTiB TOPMOHAILHOTO 1 IMyHOJIOTIYHOTO J10-
CJIIPKE€Hb, a 0COOJIMBO — BU3HAYCHHS PiBHS aHTUTH-
PeoinHUX ayTOAHTUTIN Y HicIsionepaniiHoMy mepiofi.

BucnoBknu

1. BusiBnieHo, 1o Xipypriuae BTpy4aHHs IPU3BO-
IUTH 0 AOBIOTPUBAIOTO PEaKTHBHOTO 3allaJiCHHS B
SQJIMIIKOBIN TKAHWHI IIIUTOIIOXIOHOI 3aJ103M.

2. Pesynsratu coHorpadivHOTO TOCTIKEHHS TH-
PEOiHMX 3aMHMIIKIB HA IPOT3i 12 MicsLiB BKa3yIOTh
Ha PO3BUTOK 03HAK, XapaKTEPHUX JIJIs IPOTPECYBaHHS
AHTUTHPEOIIHOTO ayTOIMYHHOTO nporecy y 70% xBo-
pUX MCIA CTaHAAPTHHUX oleparii y o0'emi cy6To-
TaJBHOI pe3eKIlii O IMUTOIIONI0HOT 3aJI03H.

3. 3acrocyBaHHA IHTpaOIEPaLiHOTO 1030BaHOTO
KpIOBIUTUBY TP BUKOHAHHI OPraHO30epiralodrx ore-
pauiif monepeakac BUHUKHEHHS! HETaTUBHHUX 3aria-
JIIOBAJIFHUX Ta ayTOIMYHHHX TPOIIECIB y OUTBIIOCTI
XBOPHX.
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AIT were more pronounced in patients after standard
surgery. This fact could be explained by the influence
of surgical trauma on initiation of autoimmune inflam-
mation of the thyroid tissue, and occuring of autoim-
minisation caused injury not only in the lobe subjected
to surgery, but in the contralateral TG lobe as well [2,
8]. This indicated a systemic character of the pathologi-
cal process. Therefore, the presence of sonographic
signs of AIT after invasive treatment of non-autoim-
mune nodal pathology should be considered in terms
of further reduction of functional activity of the TG
and development of postsurgical hypothyroidism.

Surgical excertion of pathologically altered thyroid
parenchyma in combination with the local controlled
cryoexposure performed in the TG remnants did not
result in the development of mentioned sonographic
signs in most patients.

To date, it was shown both experimentally and in
clinics that cryoablation of pathological tumor or infla-
med tissue initiated the mechanism of specific immu-
nity, due to fact that cryoablation did not cause the
denaturation of proteins and nucleic acids specific for
the pathology. These specific structures carry the basic
characteristics of the etiopathological factors and be-
come antigens. As a result, synthesis of specific anti-
bodies and phagocytosis occur, which are directed
against pathological elements similar to those subjected
to cryoablation. In addition, stimulation of immune reac-
tion after low temperature exposure underlie the thera-
peutic effects of cryotherapy and cryosurgery [9, 10].

The obtained data suggest the local application of
low temperatures as possible immune correcting agent
during treatment of thyroid diseases of non-autoimmu-
ne nature, and as the one exhibiting preventive action
on the development of AIT in the post-surgical period.
To confirm this hypothesis a comparison of ultrasono-
graphic data and the results of hormonal and immunolo-
gical studies is needed, and in particular, an assessment
of antithyroid autoantibodies in the postsurgical period.

Conclusions

1. Surgical intervention was found to cause long-
term reactive inflammation in the residual thyroid tissue.

2. Sonographic observations in thyroid remnants
during 12 months testified to the development of the
features characteristic for progression of antithyroid
autoimmune process in 70% of patients after standard
surgery in terms of subtotal resection of the thyroid
gland lobe.

3. The use of intrasurgical controlled cryoexposure
during organ-preserving surgeries prevents the adverse
inflammatory and autoimmune processes in the majo-
rity of patients.
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