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Ileas. CpaBHEHME OTAATEHHBIX pe3yabraToB PYA TpaaiuliMOHHBIM U MOAUMULIMPOBAHHBIM CIIOCOOOM.

Martepuan u metoabl. C 2015 o 2018 1. YpecKoXHYI0 paIroYaCTOTHYIO aOJSIIMIO TPOCTIX KUCT MEYEHU Mo KOHTPO-
siem Y3U BoinonHuau 14 6onbHBIM. Beero 6110 15 Kuet. Cemu 00JbHBIM IPYIIBI A BBITTOJHSIIA CTAHAAPTHYIO TEPMO-
NECTPYKITUIO 6e3 TeMIepaTypHBIX orpaHrndeHmit. CeMu mareHTaM TpyIibl b ¢ Tokanu3aiyeii KUCT B BOPOTax MeUeHU
JIM60 GIM3KO K KPYMHBIM COCYIaM M KETYHBIM IMPOTOKAaM BBIMOJIHWIN abisiiuio nmpu 60 °C ¢ mpeaBapuTeIbHbIM
BBeneHneM B kKucty 10% pactBopa NaCl. Bo BpeMs BMEIIATEIbCTB PETHCTPUPOBAIN TEMIIEPATypy OKPYKAIOLIEH
3JICKTPOJI TKAHU W BPEMST BO3ICUCTBUSI.

PesyabraTbl. Bce manmeHTH mepeHeciv BMeIIaTeIbCTBa yIOBISTBOPUTEIBLHO, OCIIOXKHEHUI He 6bUT0. B rpyrime A qua-
MeTp Kuct coctaBua 50,3 = 15,2 cMm, ucxoaHblit 00beM — 77,09 = 23,2 cm®. B rpynne b auameTrp KMCT cocTaBuil
61,8 £ 14,9 cm, ucxomnsiii 06beM — 137,8 + 39,2 cm?®. Yepes 3 Mec obiee ymeHbIeHne oobema kuct nmpu KT cocra-
Bwto B rpymime A 27,1%, B rpyniie b — 50,6%, uepe3 6 Mmec — 49,8 u 60,4%. Criycts 12 Mec aHaIOTMYHBIE MTOKa3aTen
B rpymme A coctaBwiu 64,2%, B rpynie b — 79,2%. Yepes 1,5 roma mocie onepaunu o6beM 00pa3oBaHUil B TpyIine A
yMeHbIImiIca Ha 65,2%, B rpyrnne b — Ha 91,2%, yepe3 2 roma — Ha 68,9 1 93,6%. B rpynme b obiee ymeHbIIeHE
00beMa KHCT 3a BpeMs HaOmoaeHNs Obl10 Ha 24,7% 6oJbliie, 4eM B rpymme A. YMeHbIIeHe 00beMa KUCT 0oJjice yeM
Ha 50% otmeueHo B rpymie A B 37,5% Habmonenuii, B rpymme b — B 85,7%. [1onHas oGnuTepalys B TpyIimne A oTMe-
yeHa y 25% manueHToB, B rpymme b —y 28,5%. Uepes 2 rona paznuurie B YMEHBIICHUU pa3Mepa KUCT MEXKITy TpyIIa-
MM cTaTUCTUYecKU 3Hauumo (p = 0,03), Takum oOpa3om, B rpyrime b MmecTo 1ocTtoBepHO 6oJiee BhIpaXKeHHOE YMEHb-
LIeH1e 00beMa KUCT.

3akmovyenue. Beenenue B o6macth absiiuu 10% pactBopa NaCl mo3BoiiiIo pu MEHbIIIEH TeMIlepaType J00UThCs
0oJiee BEIPaXKeHHOTO YMEHBIICHUST KUCTO3HOI TTostocTh. [Ipu Temmepatype 60 °C TepMudeckas TpaBMa MUHMUMAJIbLHO
pacIpoCTpaHsieTcsl Ha OKpyKalollre TKaHW W JTOCTaTOYHA JJISl PaauKaJbHON 00pabOTKU KMCTO3HOMW ITOJIOCTH. DTO
JleJTaeT BO3MOXKHBIM IPUMEHEHMe CIToco0a IMpY KMCTaX, PACTIOIOKEHHBIX OJIM3KO K COCYIaM M KSTIHBIM ITPOTOKAM.

Kiouesble ci0Ba: nevens, kucma, paououacmomuas aoasyus, P4A, eunepmonuueckuii pacmeop, baudxcaiiuiue pe3yibmamol,
omaoanenHvle pe3yabmamsl.
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Radiofrequency ablation in management of simple non-parasitic liver cysts
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Purpose. Comparison of the long-term outcomes of the treatment of simple liver cysts by traditional and modified
RFA methods.

Materials and methods. From 2015 to 2018, US-guided RF ablation was used to treat simple nonparasitic hepatic
cysts in 14 patients. There were 15 operated cysts in total. 7 patients of group A underwent standard RFA session
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without temperature restrictions. 7 patients of group B with localization of cysts closely to large vessels and bile ducts
or the area of portal fissure, underwent RFA at 60 °C with preinjection of 10% NaCl solution into the cyst cavity.
During the intervention, the temperature of the surrounding electrode tissue and the exposure time were recorded.
Results. All patients underwent interventions satisfactorily; no complications were observed. In group A, the mean
cyst diameter was 50.3 = 15.2 mm, and the mean initial cyst volume was 77.09 = 23.2 cm®. In group B, the mean cyst
diameter was 61.8 £ 14.9 mm, and the mean initial cyst volume was 137.8 = 39.2 cm?. After 3 months, the overall
decrease in the volume of operated cysts on CT was in group A — 27.1%, in group B — 50.6%; after 6 months — 49.8%
and 60.4%, respectively. After 12 months, similar indicators in group A amounted to 64.2%, in group B — 79.2%.
1.5 years after surgery, the volume of operated cysts in group A decreased by 65.2%, in group B by 91.2%; and after
2 years — by 68.9% and 93.6%, respectively. The total decrease of cyst volume at the last control in group B was 24.7%
more than in group A. The decrease in cyst volume by more than 50% was noted in group A in 37.5%, in group B —
in 85.7%. Complete reduction of the cyst cavity was noted in group A in 25%, in group B in 28.5%. The difference in
the decrease of the cyst volumes between the groups after 2 years is statistically significant (p = 0.03), thus it can be
concluded that a significantly more pronounced decrease in cyst volumes was observed in group B than in group A.
Conclusion. Preinjection into the cystic cavity of a 10% solution of NaCl allowed to achieve a more pronounced
decrease of the cystic cavities with the lower RFA temperature regime. At a temperature of 60 °C, the thermal damage
minimally spreads to adjacent healthy liver tissue andis sufficient for the radical treatment of the cystic cavity. This
makes possible to use the modified RFA method for cysts, located close to the large vessels and bile ducts.

Keywords: /iver, cyst, radiofrequency ablation, RFA, NaCl hypertonic solution, short-term outcomes, long-term outcomes.
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BBenenne

Kucrosabsie 06pa3oBaHMsT MEUeHN B HACTOSIICE
BpeMs BBEISIBIISIOT ¥ 5% HaceneHus [1]. CiaemyeT oT-
METHTb, YTO B XUPYPTUIECKOM JICUCHUN HYKIAETCS
b nopsiaka 10% manuenToB ¢ kuctamu 1 20%
00JIbHBIX MOJUKUCTO30M TleueHu. [1]. He cymiecTBy-
eT eIMHOI JIe4eOHOM TaKTUKM, IIPU KOTOPOM y4u-
THIBAJTUCH OBl pa3Mephl KHCT, YTO TTO3BOJISIET peau-
30BaTh IEIBIA PSII CITOCOOOB XUPYPTUIECKOTO BMeE-
marenabctBa [2, 3]. HecMoTpst Ha paauKallbHOCTb,
KaK OTKPBITBIN JOCTYII, TaK U JIATIAapOCKOTTMIECKUIA
MO3BOJISIIOT YCHEUIHO JICUUTh JIMILb MOJKAINCY/IbHbIE
KUCTHI TiedeHU. YacToTa pelimanBa 1ocie JeUeHMS
KPYITHBIX KHCT OTKPBITBIM CIIOCOOOM JTOCTHUTaeT
29%, nanapockornuueckuM — 36% [4]. Dt MeTomb!
o0ecreunBaIOT HAITYYIIe Pe3yabTaThl B JICUCHUN
TTOBEPXHOCTHBIX KHCT, HaXOISIIMXCS B TIpeaesiax
WHCTPYMEHTAIBHOM IOCATAeMOCTH, W BeChMa 3a-
TPYIHEHBI ITPU WHTPAITapeHXMMATO3HOM PacCIIoJiO-
JKEHUU KUCT JINOO TIPU PACTIONOXEHUN UX Ha ava-
(bparMaabHOI TTOBEPXHOCTHU TTEUCHU.

UpeckoskHasl TTYHKIIMOHHAST acTIApallis Comep-
JKMMOTO KUCTbI o1 KOHTpoJieM Y3U ¢ mpuMeHeHu-
eM passIMuHbIX paspymaponmx areHToB (PAIR) He
MMeeT YITOMSHYTBIX HEIOCTaTKOB, YTO ITO3BOJISACT
TIPY OTIPeNIeICHHOM OITBITe JOOUTHCS YMEHBIICHUS
yacToThl peumauBa 10 0—20% [5]. das PAIR mpu-
MEHSIOT PSIJI CKJIIEPO3aHTOB, TIPEKIE BCETro 3TaHOM,
a TakxXe pPeTTeHOKOHTpPACTHBIE MomcomepKaline
TIperrapaThl, TeTPAIUKIMHA TUAPOXTIOPUI, TUTIEPTO-
Huyecknii pactBop NaCl, TOKCUIIMKIWH, pacTBOP
Jrorons [4]. OrpanuueHuem PAIR sBisieTcst aHato-
MHYEeCKasT CBSA3b MEXIY KUCTOM M KETIHBIM TTIPOTO-
KOM, TIOCKOJIbKY momnananue 96% staHoia B XeTd-

HBIE MMPOTOKM CITOCOOHO MPUBECTU K (POPMUPOBA-
HUIO CTPUKTYP.

[IyHKIIMOHHBIIT METOA TIO3BOJISIET TPUMEHSITh
pasIMIHBIC BUIBI BO3ICHCTBUS HAa KUCTO3HBIN 3TN -
TEJINiA: BBeACHNE aJUTOTeHHBIX MAaTePUAJIOB, KIIEEBBIX
KOMITO3UIINI, KPUOAECTPYKIINIO (TUTTOTEPMUIECKUIA
METOJ) ¥ PATNOYACTOTHYIO abJISIIIHIO (TUIIEPTEPMM-
yeckmii Meton) [4, 6]. [umeprepmudeckuii apdekT
panuouyactoTHO# abisiiuu (PYA) Ha BHYTpEeHHIOIO
BBICTWJIKY KHCTBHI TICYEHH BIIEpBbIe OBUT TIPUMEHEH
PSIIOM MHOCTPAHHBIX XUPYPIOB, B pe3yJbraTe 4ero
OBLTO TOCTUTHYTO 3HAYMTENIPHOC YMEHBIICHWE
o0beMa KUCTO3HOU mnojoctu [7—9]. B yacTHOCTH,
OTMEUEHO TIOJIHOE McYe3HOBeHUe 34 orepupoBaH-
HbIX KUCT Y 29 MalueHTOB B T€YEHHE HECKOJIbKUX
MecsiueB [7]. B.B. HoBOMJIMHCKMM U COaBT. TaKxe
ObLT pa3paboTaH CrOCcOO0 JieYeHMsT Herapa3uTapHbIX
KICT Me4YeHU ¢ ucroiab3oBanneM PYA [10].

CrpemyieHMe HCKIIOUUTh PELMAUB 3acTaBsieT
XUpYpra BbIMIOJHSTh OoJiee paauKalbHy0 00paboT-
Ky TOJOCTU KMUCThI, 4yTo npu PYA mpeanonaraer
npuMeHeHue 6oJiee BHICOKON SHEPTUM WU YBeJIU-
yeHue BpeMeHM BozaeicTBus. C Ipyroit CTOPOHBI,
BblJIEJIeHUE U30bITKA Teria BOJU3U KPYITHBIX COCY-
JIOB U KETYHBIX TMPOTOKOB CIIOCOOHO TPUBECTU
K OCJIOKHEHUSIM, BKJIIOYAIOIINM TPOMOO3 M pyOILIO-
Bble cTpukTypbl [11, 12]. Ecim Kucra mpuiexur
K HUXKHEH TMOJIoi BeHe, XKeNyIKy, KUIIeUHUKY, 2J1e-
MEHTaM BOPOT TEYEHM, CYLIECTBYET OMACHOCTb MX
TePMUUYECKOTO TIOBPEXIEHMSI, KOTOpasi OTYyacTu
YMEHbIIAETCS MOCJie acMupaluy KUCThl U U3MEHe-
HUsI CUHTOTIMM TIpUJIeXalinx opraHoB. OTMeueHo,
YTO BBeAeHMe B o0JyiacTh abmsium pactBopa NaCl
MPUBOAUT K YBEJIUYEHUIO 30HbI KOATYISILIMOHHOTO
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HEeKpo3a; ero o0beM M KOHIICHTPAIUs OKa3bIBaloT
CYIIIECTBEHHOE BJIMsSHME Ha TepMUYEeCKUil ahdeKT
PYA [13-16].

B MBY3 K11 “3mopoBbe” I. PocroBa-Ha-doHy
pa3paboTaH croco0 JieueHus Herapa3uTapHbIX KUCT
nedyeHu npu nomouiu PYA ¢ coznaHueM B MojiocTu
kuctel cpenbl 10% NaCl mpu temmepartype 60 °C
[17]. TTockoABKY aKTyaJIbHOCTb MPOOJEMbI TUKTYET
nmouck Haubosee 3(PHeKTMBHOTO MUHUUHBA3UBHO-
o METO/Ia XUPYPTUUYECKOTO JISUYEHUST TAKUX TTallMeH-
TOB, 1I€JIb UCCIEIOBAaHUSI — CPAaBHUTH OTAAJI€HHbIE
pe3yabTaThl TPAAULIMOHHOTO U MOAUMUILIMPOBAHHO-
ro cnocoboB PUA.

Matepuan u MeTOAbI

PerpocnekTMBHO aHaJM3UPOBAIU JUHAMMUKY
YMEHBIIEHNST 00beMa KUCT, OTIEPUPOBAHHBIX CTaH-
IapTHBIM U MOAU(ULIMPOBAaHHBIM crtocobamu PUA.
B uccnenoBaHue BKJIIOUEHBI TMallMeHTHI, MOJABEP-
THYTbIe 4YpecKOoXHOM PYA IpOCTBIX KHMCT medYeHU
non koHTponeM Y3UM. Bcem mammeHTaM AMarHos
noareepauau nipu KT OproniHoi mosoctu ¢ 60J110c-
HeiM ycuieHueM (YabsrpaBuct-300). Kputepusmu
UCKJIIOUEHUS] CUYMTAIN COTUAHBIA KOMITOHEHT CTEH-
KU KUCTHI JIUOO MeperopoaKu.

3a 2015—2018 rr. aHaJIM3UpOBaIN PE3yJbTaThl
nedyeHus 14 manueHToB — 13 KeHIIWH U 1 My>KYMHBI
B Bo3pacte 42—78 et (cpeaHuii Bo3pact 58 Jier)
¢ 15 xucramu nevenu. JAmarHos “cMMIITOMHOM”
KMCTbI CTaBUJIU MPU pocTe KUCTHI (n = 10), TskKecTr
U guckom@opTe B mpaBoM nouapedepbe (n = 7), 11e-
pUOIMYECKOM TIOSIBJIEHUN OOJIE3HEHHOCTU B TIpa-
BOM I10Jpebepbe (# = 5), 4yBCTBE OBICTPOrO HACHI-
weHust (n = 4). Ilpu crangapTHOM 1000Cen0Ba-
Huu, BKovyasiieM D1 C, o01mii 1 OMoXMMUIeCKMIA
aHaJIu3 KPOBU, KIMHUYECKU 3HAYMMBbIX TaTOJOTU-
yecKMX M3MeHeHUI He BbisiBieHO. CeMb KUCT pac-
MoJlarajJiuch B 00J1aCTU BOPOT MeUYeHU WIU TIpujiera-
JIM K KPYMHBIM COCYIMCTBIM CTPYKTypaMm U Keju-
HbIM TipoTokaMm (7 mauueHToB Tpynrbl b). Bocemb
KUCT (7 MalueHTOB TPyMIibl A) HaXOAUJIWCh BHE
Tonorpacuyeckoil 6JU30CTU OT KPYITHBIX TpyOUa-
TBIX CTPYKTYP, TOJIbIX OPraHOB WX BOPOT IEUEHU.
B rpynne A 7 manjueHTam (8 KUCT) ObLia BbIMOJIHE-
Ha PYA craHmaapTHBIM clocOOOM, He Mpejrnoara-
IOLIMM TeMIIepaTypHbIX orpaHuueHuit. B rpymnne b
7 nauuenTaMm (7 KUCT, BKJItoUasi KUCThl B 00J1laCTU
BOPOT TleueHU 10O TMpuiieraloline K KpYMHbIM
TpyOUaThIM CTPYKTypaM) BbITIOJHEHbI OIepaluuu
¢ BBeneHueM B kucty 10% pactBopa NaCl. B rpym-
ne b Temmneparypy BHYTpU KUCTbI MOAAEPKUBAIN
Ha ypoBHe 60 °C 1mj1 yMEeHbIIIeHUS pUCKa TepMUIe-
CKOTO TIOBPEXIEHHUS MpUIekaluXx CTPYKTYp.
Bo Bpewmsi ceancoB PYA peructpupoBaiu TeMmnepa-
Typy OKpyXalollleil 3JIeKTPOJ Cpe/ibl U BpeMs BO3-
OEeUCTBUS.

IMTpumensuiu reHepatop Cool-tip RF Radionics
(monpasznenenue Tyco Healthcare Group LP), onu-
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HOYHBIE WTOJbUAThIC SJICKTPONBI ¢ AKTUBHOM 4Ya-
CThlO IJIMHON 3 cM). BmelarenbcTBa BBITTOTHSIIN
noa KoHtposem Y3UM (Medison SonoAce/vet R3
Cart) KOHBEKCHBIM gaT4nMKoM 2—8 MIi1, B yciToBusIX
OMNEpALlMOHHOW IO BHYTPUBEHHOW aHECTE3UEH.
[Mocne obGHapyKeHHST M OCMOTpa KHCTBI B MeECTe
HaWIyyllero akyCTMYeCKOro JI0CTyla MeTOI0M
“CcBOOOIHOM PyKK ™ BBITOJHSIINA YPECKOXKHYIO MyHK-
LIMI0 KUCTHI HepocToMuueckoit uroit Tura Chiba
18 G “Coloplast” (danwust), pacroiarajn €e B LieH-
Tpe TIOJIOCTU KUCTHI. AHAJIOTUIHO BBOIWJINA WUTOJb-
yartbeiii anekTpon aasg PYA. Yepe3 HeppocToMmye-
CKYI0 UMy MaKCUMaJIbHO acCTMPUPOBaJIA CONEPKU-
MO€ KMCTbI, OCMaTpUBajIy €ro Ha MPUMeECh XKeJ4u.
3areM malueHTaMm Tpymibl b BBOAWIM B MOJOCTbH
kucTel 3,5—10,0 Mt 10% pacTBOpa XJIOpUaa HATPUS,
B 3aBUCMMOCTHU OT pasMepa KuCTbl. [laimeHTam
TPYIIbI A BBITIOJHSUIU CTaHAapTHBIN ceaHe PUA 6e3
MPUMEHEHUsI KaKUX-JI1100 pacTBOPOB B IMAIa3oHe
65—85 °C (B cpemHeMm 73,4 °C). Ceanc PYA mpo-
moickaicst 3—10 MWH, 9TO 3aBHCeEsI0 OT oOBeMa
kucTbl. CpenHee BpeMsi 3KCMO3UIIMM COCTaBUIIO
B rpynme A 5,25 mMuH, B rpynrne b — 8,82 MuH.
MHTtpaonepanmonHo ¢ noMolibio Y3U oueHuBaiun
U3MEHEHHS COCTOSIHUSI OCTATOUHOM MOJIOCTU KUCThI
B BUIEC TTOSIBJIICHUS TUIICPIXOTCHHBIX BKITIOUEHMUIH,
YCWJIEHUST HEOAHOPOJAHOCTU U 3XOT€HHOCTU CUTHA-
na. [To oKOHYaHUM OCTAaTOUHYIO XMAKOCTH aCIu-
pUpoBaid U HEPPOCTOMUYECKYIO UTJTYy U3BJEKAIIH,
MOoCJje Yero 3JeKTPOd MOCTENeHHO YIasiu C 11~
Hoit 11ara nopsinka 1 cM. OxjaxkaeHue 3JeKTpoaa
BOJIOM BO BpeMsl onepaluii He TpUMeHsUIu. Y Bcex
MalueHTOB UHTPAOIIepallMOHHOE IIUTOJOIMYECKOe
KUCce0BaHNE acTiupaTa KUCThI BHISIBUIO HAJIMULE
OEJIKOBBIX MAacC, OAMHOYHBIX KJIETOK KyOUUeCKOTO
SMUTENNS € JUCTPODUUYECKUMU H3MEHEHUSIMU;
ATUITUYHBIX KJIETOK, CKOJEKCOB He OOHapy>KeHO.
Ha cnenyroiuii aeHb nocje onepamyu BbITTOJHSLIN
KOHTposibHOe Y3U mist uckiiroueHus maTojaoruye-
CKMX UBMEHEHU I COCYITUCTBIX U OUJIMAPHBIX CTPYK-
Typ, CBOOOJHOM XMIAKOCTU B OPIOLIHOM MOJIOCTH.

Bcex nmaiumeHTOB TMoOABEPTIM JUHAMUYECKOMY
HabmogeHuto. Y3U BeimonHsm yepe3 1 u 3 Mec,
KT — uepe3 6, 12 mec, 1,5 u 2 roga nocie JedeHust
C OLIEHKOW u3MeHeHMUs] obbema KUCT. Paszmepbl
KaX/JI0M KHUCTbl M3MEpSUIM J0 W Tocjie aOJisiuuu,
TakKe BBIUMCIISLIM YMEHblIeHWe 00beMa KUCTHI.
JvHYy M WIMpUHY OMNpenessyii To aKCUuaabHOMY
U300pakeHNI0 MaKCUMAaJbHOTO pa3Mepa KMCTHI,
a BBICOTY — 10 O0IIEMY YUCITY CPe30B C U300paxe-
HUeM KUCThI. O0beM KUCThI BBIYUCISLIN 10 (hopmyJie
“mIMHA X IIMpUHA X BbIcoTa X 4 X 3,14 : 24”. Jlomo
YMEHbIIIEHUS 00beMa BBIYMCISIIM TaK e. Pacuer
W3MEHEHUI pa3MepoB KUCT B % BBITIOJHSUIM Ha
OHJIaiH-KaJIbKyJIsiTope. [TpoBepKy cTaTMCTUYECKUX
TUIIOTE3 O PA3IMYMU FeHepaIbHbIX CPEIHUX MTOKa3a-
TeJIeil OCYILIeCTB/IsIIN B Iporpamme Statistica 10.0
MpU TOMOILIY KpuTepusi MaHHa— YUTHU.
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Pe3ynbTarTsi

Bce mammeHTHl TepeHeCIM BMEIIaTebCTBO
YIOBJICTBOPUTETHHO, MHTPAOIIEPAIIMOHHBIX U paH-
HUX TOCJIEONEPAIMOHHBIX OCJIOXHEHUI He ObLIO.
HonosHuTebHOrO 00e300/UBaHKsI ONEPUPOBAH-
HBIM MallieHTaM He oTpedoBaock. CpemaHsIst TIpo-
IOJDKUTETHHOCTD ITPeOBIBAaHUS B CTAIIMOHAPE TTAIIH-
€HTOB TpynIibl A coctaBuia 4 AHs, Tpynnbl b —
3,32 mHs. Y 2 mauueHTOB TPYIIIBL A Ha CJIeIyIOIIniA
JIeHb TTOCJIe OTIepaIlid OTMEUYEHO TIPEXOMIIIee YBe-
mmyeHne akTuBHOCTH AcAT (86 u 78 En/n) m AnAT
(92 u 71 En/n) B mna3me KpoBU.

Ho PYA cpegnsis mnuHa, IIMpyHA W BHICOTA
15 KUCT cOCTaBUJIM COOTBETCTBEHHO 64,03 =
+ 16,3 mMm, 54,31 = 14,8 mm u 50,03 * 14,2 MM.
B rpynme A cpenHuii nmameTp oOpa3oBaHUIl cocTa-
Bua 50,3 £ 15,2 MM, cpeaHUiIl UCXOMHBII 00bEM —
77,09 = 23,2 cM3. B rpynmne b cpenHuii nuameTp
coctaBun 61,8 = 14,9 MM, cpegHMIT MCXOMHBIMI
oobeM — 137,8 £ 39,2 cm®. Paznmmuust cpegHero nua-
MeTpa B Tpymie A W B rpynmne b cratmcrmyaecku
3HauuMbl (p = 0,01), paznuuus cpenHero oobema —
CTATUCTUIECKH He 3HaUMMBI (p = 0,16).

B rpymme A yepe3 1 mec mo cpaBHEHUIO C TIEPBO-
HavaJbHBIM pa3MepoM YMEHbIIIeHIEe 00beMa CocTa-

B0 B cpemHeM 16,7% (¢ 77,09 mo 70,3 mi). Yepes
3 Mec yMeHbIIeHUWe oObema coctaBuio 16,9%
(¢ 77,09 oo 61,5 mi), uepes 6 mec — 49,8% (c 77,09
10 42,3 M), uepe3 12 — 64,2% (¢ 77,09 o 30,2 mi),
yepe3 1,5 roma — 65,2% (c 77,09 mo 29,3 mn),
yepe3 2 roma — 68,9% (c 77,09 mo 26,2 wmm).
YMeHbIlIeHEe 00beMa KuCT 6osee yeM Ha 50% or-
MeueHo y 3 (37,5%) uz 8 xuct. [ABe (25%) KucTel
13 8 TIOABEPIINCH TOTHON pemyKiuu. OTMedeHO
JIOCTOBEpHOE COKpallleHe X 00beMa U pa3MepoB
nocyie PYA (p <0,05; puc. 1).

B rpyrme b uepes 1 Mec oO1iee ymeHblleHe 00b-
eMa OIEepUPOBAHHBIX KHUCT COCTAaBWJIO B CpEeIHEM
39,6% (c 137,8 mo 83,2 mi). Uepe3 3 Mec yMeHBIIIe-
Hue obbema cocraBmiio 50,6% (c 137,8 mo 68,04 M),
yepe3 6 — 60,4% (c 137,8 mo 54,5 mi), yepe3 12 —
79,2% (c 137,8 no 28,6 M), gepes 1,5 roma — 91,2%
(c 137,8 mo 12,1 M) m uepe3 2 roma — 93,6% (c 137,8
1o 8,8 mi). [Tocite PYA 6osee yvem Ha 50% yMeHbBIIN-
Jmch 6 (85,7%) n3 7 xuct B rpyme b, moctoBepHO
COKpaTHmiics 00beM M pa3Mephl. Krcra moTHOCTBIO
TToIBepriach pexyKunn B 2 (28,5%) HaOMOneHUSIX U3
7. Paznuume cpenHero 3HaueHUsi oObeMa KHUCT Ha
MOMEHT OTTleparny 1 yepe3 2 rona B rpyrme b craTu-
ctuaecku 3HaumMoO (p = 0,006; puc. 2).

Puc. 1. KoMmnbiotepHble TOMOIpaMMBbI. Pa3Mep KMCTHI Y TTaliMeHTa TPYIbI A: a — 10 orepaiuuu; 6 — yepe3 6 Mec mociie ore-
paiuu; B — 4yepe3 rof mocJje onepauuu; r — yepe3 1,5 roga mocsie onepauuu.
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Puc. 2. KoMmmbloTepHbie TOMOrpaMMbl. Pazmep KUCTHI y MalydeHTa rpymibl b: a — 10 onepauuu; 6 — yepe3 6 Mec mocJjie ore-
paiuu; B — yepe3 1 rof mociie onepamuu; T — peayKius MoJOoCTH KUCThI Yepe3 1,5 roma mocie onepamnuu.
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Puc. 3. Jlnarpamma. MsmeHeHne odbema 0Opa3oBaHMil P
MIMHAMUYECKOM HaOJIOIEHUH.

OOmiee yMeHbIlIeHEe 00beMa KUCT B rpymie A
MpW TIOCJeTHEM KOHTpoJyie cocTtaBmiio 68,9%
(¢ 77,09 mo 26,2 mur), Brpyrme b —93,6% (¢ 137,8 mo
8,8 mut). Paznuuue yMeHbllIeHUsI pa3Mmepa KHUCT
B rpymiie A u rpyniie b uepes 2 roma craTuctudeckun
3Hauumo (p = 0,03). Takum oOpa3om, MOXHO clie-
JIaTh BBIBOJI, UTO B rpyrne b mpousonio 1octoBep-
HO 0oJjiee BBIpaXKEHHOE YMEHbBIIIeHE 00beMa KUCT,
yeM B rpyrne A (puc. 3).
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OO0cyxKaeHue

B HOpMe BHYTpPeHHSII TOBEPXHOCTH KETIHBIX
IIPOTOKOB BBICTJIAHA OTHOCIOMHBIM IMJIMHAPHAYE-
CKMM UM Kyonueckum snutennem [18]. Koneunoi
IEeJTbI0 B JICYCHUN KUCT TeYeHM CYUTAIOT ITOJTHYIO
JIESNUTEN3AINI0. DTO TIPUBOAUT K TIPEBpaIeHUTO
WCTUHHOM KHCTHI B JIOXKHYIO M TTIOCTETICHHOMY py0-
neBaHuto ee nojoctu [1, 19]. HenonHoe yctpaHe-
HHE STUTETNATBHON BBICTHIKI TIPOUCXOIUT BCIICT -
CTBHME KOHTAaKTa CKJIepO3aHTa HE CO BCEMM KJIeTKa-
MM Ha TTIOBEPXHOCTH TIOJOCTA KHCTHI, YTO BeAeT
K MpoJoJrKamlIecs: cekpelluu u peuuauny [20].
IIpu paccmoTpeHun BbIOOpa criocoba Xupyprude-
CKOTO JICUEHMS TIPY TTPOCTHIX KMCTAX TIeYeHU CIIEy-
€T OTMETUTD TEHIEHIINIO K paCIIMPEHUIO TIPUMEHE-
HUsS MaJoTpaBMaTUYHBIX CITOCOOOB, BKITIOYAs
MyHKIMOHHBIE [4, 21, 22].

Iupoko pacmpoctpaHeHHblii Meton PAIR mon-
pazyMmeBaeT XMMHUYECKYIO A0S0 CTEHOK KHUCTHI
C TIOMOIIBIO PA3IMIHBIX CKIIEPO3UPYIONINX areHTOB,
ITOBPEKAAOIIast CITOCOOHOCTH KOTOPBIX OCHOBaHA Ha
pa3pylieHUM KIETOYHON MeMOpaHbl XUMUYECKUM
NEeHCTBUEM, NETHOpaTallii KJIETOK M JIeHATYpalluHn
oesika [19, 22]. PYA upecKoXXHbIM JOCTYIIOM TeXHU-
yecku aHasiornyHa PAIR, HO B KauecTBe MmoBpexaa-
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JOIIEeTO BO3MEUCTBHUS MCIOJB3YeT TEIUIOBYIO SHEp-
TUIO TKaHU, BEIPAOATHIBAIONIYIOCS TTOMT BO3IECHCTBI -
€M D3JIEKTPOMAarHUTHBIX BOJH. Takum o0Opa3oMm,
3asgBiieHHBIN MeTon PYA B cpene rurmiepToHUYECKO-
ro pactBopa coudetaeT npeuMmyinectBa PAIR u Tep-
MoabJsgMKu 3a cueT Oy(hepHBIX CBOWCTB XJopuia
HaTpus, BBI3BIBAIONIECTO IETUAPATAIIMIO KIIETOK.
K Tomy xe Takoit Hemoctatok PAIR, xak orcyr-
CTBHE BO3MOXXHOCTH OCMOTpa BHYTPEHHEH TTOBEPX-
HOCTHU KHCTBI JIJISI UCKJTIOUEHUST HEeOIUIa3uu, HUBE-
Jupyetcs TeM, yTo PYA m3HauyaabHO MCMHOJIB3YETCS
KaK METOJ JEeCTPYKIIUM 37T0KaYeCTBEHHBIX OITYXO-
Jieit meyenu [23].

PYA npumeHsIIOT Tpexkje BCEro Mnpu OIyxoJie-
BBIX TTOPaXXEHUSX TIEYeHH; CYTh METOMIa 3aKITI0YaeT-
Csl B TEPMUYECKOIN abJIsIIIMM OITyXOJIEBbIX KJIETOK.
PacrnipocTtpaHeHue Teruia B COJMAHON TKaHU MOJI-
pOOHO M3YYeHO OTEeUeCTBEHHBIMU aBTOpamu [24].
Opnako cnioco6 u nenu PYA npu onyxosisix n Kuc-
Tax MMEIOT MPUHILIMITUAIbHbIe pa3anuus. “Wneanb-
HOU” absiliMei oryXoju CYMTAIOT MPOoLeaypy, Tpu
KOTOPOI1 30Ha KOAryJIsSIIMOHHOTO HEKpO3a pacIipo-
CTpaHsIeTCs 3a TPAHUIIBI OITYXOJIEBOTO 00pa30BaHMST
Ha MpUJIexXalllylo NeYeHOYHY0 TKaHb Ha IIyOUHY /10
8—10 MM [21]. YunuThiBasi, YTO BHYTPEHHSISI CTEHKA
KUCTBI TIOKPHITA ONHOPSIIHBIM IIMHIPUICCKIM
WM Kyouueckum anureaurem, pu PYA kuctel go-
CTaTOYHO HOOWUTHCS HEKpPO3a TOJIBKO 3TOTO psina
KJIETOK 3IUTEIUS, CEKPEeTUPYIOUIEro KUIKOCTD,
YTOOBI MCKIIIOUWTh PEUMINB M TEPMHUYECKOE ITO-
BpeXJaeHue 310poBoii TKaHU. OcylllecTBIeHue
caMoil abJISIIMKM BO3MOXHO JIMOO MPU KOHTAKTE CO
CTEHKaMU CIaBLIEHCs] KUCThI MPU TIOJIHOMN acrupa-
LIMU, JINOO HAarpeBaHWEeM OCTATOYHOTO COJAEPXKUMOTO
MpU HernosiHOM acniupauuu. [1pu nepBoMm BapuaHTe
pacmpocTpaHeHUEe TEPMHUUECKOTO ITOBPEKICHMS
MPOUCXOJUT Yepe3 KUCTO3HYIO CTEHKY U OKpyKato-
LIyI0 ee TKaHb MeyeHU. B 3aBUCMMOCTU OT Havyalb-
HOro pasMepa, CIaBIlasCs MOJOCTb KUCTbl MOXET
UMETh Pa3IMuHYIO (POpMY M JOCTYITHOCTD JJIsI KOH-
TakTHOW aOJsiuMy, YYUTbIBAs JJIMHY aKTUBHOM
yactu ayektpona 3 cm. Ilocne Hauana ceanca PUA
KOPPEKTUPOBKA MOJIOKEHUSI BJEKTPOJa B MOJOCTU
3aTpyJAHUTEIbHA, TMOCKOJbKY BO3HUKAIOIIUE MpU
HarpeBaHUM apTedakTbl M3MEHSIIOT YJbTPa3BYKO-
ByI0 KapTuHy. [1oaTOMy paaukKaibHOCTh Omepaluu
MOXHO YJIYYIIUTb, JUIIb YBEJIUUUB MPUMEHSIEMYIO
MOIITHOCTb WM 3KCTNo3uliMio. OaHaKO yBeJIMYeHUe
9TUX MapaMeTpoB MPUBOIUT K PaCNpOCTPaHEHUIO
30HbI KOAryJsSILIMK HE TOJIbKO Ha SITUTENIUIA, HO U 32
rpaHULbI KUCThI, UYTO BbI3bIBAECT UILIEMUIO U HEKPO3
3710pOBOM TKaHM TeyeHu. [Ipu Tomorpaduyeckoit
OJIM30CTU KarlCyJbl KMCThl K COCYAMCTBIM WU OU-
JIMAPHBIM CTPYKTYpaM, HUXHEU MoJioli BeHe, IeT-
JISIM KMIIEYHMKA CYIIECTBYET PUCK TEPMUUECKOTO
noBpexXIeHus, TpoM003a 1 (hopMUPOBaHUST PYOIIO-
BBIX CcTpuKTyp [11, 25, 26]. DKcnepuMeHTaIBHO
ObLIO ycTaHOBJIEHO, uTo PUA MonrHocThiO 60 BT 32
60 c 1 6osree crocoOHa BEI3BATH TTePMOPAIIIIO JKeTd-

HOTO TIpOTOKa W (DOpMHUpOBaHUE CTPUKTYpPHI. [lpu
MIPEBBITIICHU YKAa3aHHBIX 3HAYCHU PUCK TTOBPEXK-
JIeHNST 3HAaYUTEJIbHO yBeaununBaeTcs [12].

Ilpu nHenomHoit acnupauuu PYA mnpoBoxast
B XXHMIKOW Cpele OCTaTOYHOTO KMCTO3HOTO COMEp-
KMMOTO, a TeIutoliepenadya Mpyu 3TOM 3aBUCUT OT
o0beMa M 3JICKTPOIIPOBOAHOCTH DTOM CpEIH.
OTMedeHO, YTO HeoOpaTMoe TTOBPEKIeHNE KIIETOK
MOXKET ITPOUCXOANTH JaXe IMPU JOCTATOYHO HU3KOU
temnepatype (50—55 °C) B TeueHue Oosiee POI0JI-
KUTEJIBHOTO BpeMeH!U (4 MUH), a TIpA TeMIlepaTrype
60 °C rnbeb KJIeTK! IMPONCXOIUT TTOUTH MTHOBEH-
HoO [24]. TakuM oOpa3om, YTOOBI TOOUTHCSI HEKPO3a
ITOBEPXHOCTHOTO Dsiia KJIETOK KMCTO3HOTO SITUTE-
TSI, HEeOOXOIUMO TOOUBAThCS TEMIIepaTyPhl K-
KOI cpenbl Bom3u Hero 60 °C Ha KOPOTKUIA EPUOT
BO3IEUCTBHSA. DTOTO OYyIeT JOCTATOYHO I HEe0O-
pPaTUMOTO TIOBPEXACHUS KJIETOK SITUTEIUS W TIpe-
JMOTBpAIIEHUST PACIIPOCTPAHEHUST TEPMUUYECKOTO
TTOBpEKIEHUST Ha 3I0POBBIC TKAHM.

OTtedecTBeHHBIMU aBTOpaMU OTMEUEHO, YTO TIPH
a6y HanboJiee WHTEHCUBHBINM HarpeB IPOMC-
XOIUT B MpHJIeXKalleil K 3JeKTpoay TKaHH, ITOCTe-
MEeHHO ocjiabeBasi K repudepuu, a cam Ipoliecc Te-
IJIoTIepeladr TTPOUCXOIUT C OIpeNeSICHHON Bpe-
MeHHOU 3anepxkoit [24]. ITockojbKy BCTpOeHHasi
B 2JIEKTPOJ TepMOITapa B peaJbHOM BPEMEHU OTO-
OpaxaeT TOJbKO 3HaYeHUsT OJU3KOPACIIOI0XKEHHO-
TO CJOST KUIOKOCTH, B TO BpeMs KaK OCTaJTbHOU
ee 00BbeM TIPOTPEeBAETCS TTOCTEIIEHHO, KITFOUEBBIM
SIBJIIETCST THIATEIbHBIN KOHTPOJb TEMIIEPaTypPhI
BOJIM3M KHMCTO3HOW CTeHKU. 11 3TOrO IMocie mo-
CTVDKEHUST HeOOXOMMMON TeMIlepaTyphl IpeKpalia-
JIX TI0fady MOIIHOCTA M BBDKMOAIU OO0 | MUH.
Temmepatypa 57eKTpoia HaYnHajIa YMEHBIIATLCST, U
rocJie ee CTabuIM3aluy MOXHO ObLIO CYAUTH 00 HC-
TUHHOM TeMIIepaType KUCTO3HOM cpenbl. [1og00HbII
KOHTPOJIb BBITIOJTHSUTA MIEPUOANIECKH IO Mepe He-
00XoaMMOCTH, O0ecIieunBasi B TOM YHCJIE MPEaoT-
BpanieHne TeperpeBa. CienyeT OTMETUTh, YTO Ha-
rpeBaHNEe KUCT C OCTAaTOYHOM JXUIKOCTBIO ITPOWC-
XOIWJIO TOpa3mgo MemieHHee, 4eM KHUCT ¢ 10%
pactBopoM NaCl. DTo cornacyercsl ¢ JaHHbIMU HC-
CJIeMOBaHUI, B KOTOPBIX aBTOPHI TOKA3aIu CII0CO0-
HocTh pactBopa NaCl yBenuuuth 3¢h¢GeKTUBHOCTD
PYA 3a cyeT noBbILLIEHUS 3J€KTPO- U TEIIOIPOBOI-
HOCTU 0oJiee CTaOMJIBHBIM M TPeACKa3yeMbIM CIO-
cobowm [14, 15].

B paspaboranHoM MeTome ucIojib3yercss PUA
B cpeae 10% pactBopa NaCl 6e3 cTaHIapTHOTO BOJO-
OXJIaXAEHUsSI pabouyero aJeKTpona. DTO TO3BOJSIET
B peXXMMe pyIHOTO YIIPaBJIeHUSI MOIIHOCTBIO TeHepa-
TOpa yCTaHABIMBATh U YACPXKUBATH B 30HE OIepaIliy
HeoOxomumylo Temrepatypy (60 °C). OGecrnieueHue
TAKOTO PeXMMa abJISIIIN B TeYeHNE KOPOTKOTO Bpe-
MEHM CITOCOOCTBYeT HEOOpPaTUMOMY TMOBPEXICHUIO
KJIETOK JITUATENINS KUCTBI M B TO K& BPeMsT MUHM-
MaJJbHOMY pPacIpOCTPaHEHUIO0 TEPMHUYECKOTO I10-
BpEXKACHUS Ha 3MOPOBYIO TKaHb MEYeHU. DTO MMeeT
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OoJibllIoe 3HAYeHUE TIPU OJIM3KOM PpacroioKeHUN
KHCTBI K COCYAUCTBIM, OMIMAPHBIM CTPYKTYpaM, dJie-
MEHTaM BOPOT MeUeHU, MOJIbIM OpraHaMm.

ITpu uccienoBaHUM yCTAaHOBIIEHO, UTO Jaxe Mpu
U3HaYaJIbHO OoJibllIeM 00beMe ONepUpOBaHHBIX
KUCT B rpynme b mpuMeneHne MomubuIIMpoBaH-
HOTO croco0a MpUBEJIO K JOCTOBEPHO OoJjiee BhIpa-
SKEHHOM penyKIIMU 00BeMOB KHUCT, YeM B TpyIIIie A.
YMensbiieHne 6ojee 9yeM Ha 50% OT MCXOTHOTO
obbemMa B rpynne b Obuto GoJbliie, yeM Tpymre A
(85,7 m 37,5%), XoTs 9acToTa TOJHOU pPEeayKIIUHN
KHCT pa3imJaercs He3HaumTenbHO (25 m 28,5%).
O611ee yMeHbIIIeHHe 00beMa KHUCT B rpymie b mpu
MocJieIHEM KOHTpoJie ObuTo Ha 24,7% Goubllle, 4eM
rpynne A (p = 0,03).

3akmoyeHue

MUHUMHBA3UBHBIE TEXHOJIOTMU MPUXOIIT Ha
CMEHY TpaAWLMOHHBIM BMEIIATeIbCTBAM, ITOBBI-
[IAl0TCST TpeOOBaHMSI K 0E30MMacHOCTU OIepaluu
U TOCJIEONEePALIMIOHHOTO MepUoAa. YUUThIBas OTCYT-
CTBUE €IMHOM KOHLEILIUU B OIpeIeICcHUN ToKa3a-
HUII K OINEpaTUBHOMY BMEIIATE/ILCTBY, IPEUMY-
mecTBa MoauduImpoBaHHoro Mmetoga PYA mosBoJisa-
JOT PEeKOMEH/IOBATh €T0 B KAYeCTBE aJIkTEPHATUBHOTO
criocoba Bo3meicTBUSI. B pesynbraTe NMpUMEHEHUS
MPEIIOXKEHHOTO CIocoba JOCTUTHYTa MaKCHUMAJIBHO
MoJIHAsE 00paboTKa MOJOCTU KUCThI MEYEHU IIpaK-
TUYECKU JIFO0O0 JIOKAIM3ALIMY 3a CUET BbIOOpA OITH-
MAaJIbHOTO TEMIIEPATYpPHOIO peXUMa W BpeMeHU
BO3JEHCTBUSI MPU MUHUMAIBHOM IOBPEXICHUU
OKPY3KAIOLINUX TKAHE U TpyOouaThix CTpyKTyp. I1pe-
MMYIIECTBAMU METOMA SIBJISIIOTCSI MUHUMAJIbHAsT UH-
Ba3WBHOCTD, YIOBJIETBOPUTEIILHBII TeparIeBTUUECKUIA
3¢ @deKT, BO3MOXHOCTh MPUMEHEHUSI y TALUEHTOB
C BBIPAXKEHHBIMM COITYTCTBYIOLIMMU 3a00JIEBAHUSIMMU,
YTO TIO3BOJISIET PEKOMEHIIOBATh €¢ K IPUMEHEHUIO
B CTAllMOHApaX KPaTKOCPOUHOIO TTPeObIBAHMSL.

YyacTtue aBTOpOB

YepkacoB M.D. — KOHIIENIIUS W AU3aliH UCCIeI0Ba-
HUs, pedakTUPOBaHUE, YTBEPXKIECHUE OKOHYATEIbHOTO
BapuaHTa CTaThHU.
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Introduction

Liver cyst formation is currently diagnosed by
5%of population [1]. It should be noted, that about
10% of patients with cysts and 20% of patients with
polycystic liver disease require surgical treatment.
[1]. There is no unified concept of the therapeutic
tactic that takes into account the size of the cysts,
which gives an opportunity to perform a number of
surgical treatment methods [2, 3]. Despite the radi-
cality, both open and laparoscopic access allow stotre
at successfully only subcapsular liver cysts. The re-
currence rate after treatment of large cysts with an
open method is up to 29%, and with laparoscopic
method — 36% [4]. These methods provide the best
results in the treatment of superficial cysts located
within the instrumental accessible, and they are very
difficult for the intraparenchymal cysts or when they
are located on the diaphragmatic surface of the liver.

Percutaneous puncture aspiration of cyst contents
during ultrasonographic guidance with the impli-
cation of a sclerosing agent (PAIR) donot have
any drawbacks given above, which allows to decrease
the relapse rate down to 0—20% with certain experi-
ence [5]. A number of sclerosantsis used in PAIR,
above all, ethanol, as well as iodine-containing con-
trast agents, tetracycline hydrochloride, hypertonic
sodium chloridesolution, doxycycline, Lugol's solu-
tion [4]. The PAIR limitation is the anatomic con-
nection between cyst and the bile duct, since96%
ethanol introduction to bile duct may lead to stricture
formation.

The PAIR method allows to apply different types
of impact on cyst epithelium: injection of allogeneic
materials, adhesive compositions, cryodestruction
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(hypothermic method) and radiofrequency ablation
(hyperthermic method) [4, 6]. The hyperthermic
effect of radiofrequency ablation (RFA) on the inter-
nal lining of the liver cyst was initially used by a num-
ber of foreign surgeons, as a result of which a signifi-
cant decrease of liver cyst cavity was achieved [7—9].
In particular, there was a complete disappearance of
34 operated cysts (29 patients) without recurrence
after 3 months [7]. In Russian Federation, RFA
method has also been developed for the treatment of
simple liver cysts by Novomlinsky V.V. et al. [10].

An attempt to exclude relapse forces a surgeon
to perform moreradical treatment of the cyst cavity,
which with RFA presupposes the enlargement of the
applied power or exposure time. However, the expan-
sion of the excess thermal damage near large vessels
and bile ducts can lead to complications, including
thrombosis and the formation of biliary strictures
[11, 12]. If the cyst is adjacent to the inferior vena
cava, stomach, intestines or the elements of portal
fissure, there is a risk of their thermal damage, which
partially decreases after the cyst aspiration and
changing the syntopy of adjacent organs. It was
noted, that the insertion of sodium chloride solution
in the ablation region leads to increase of the coagu-
lation necrosis zone; volume and concentration of
sodium chloride solution have a significant influence
on the thermal effect of RFA [13—16].

The modified method for treating simple liver
cysts using RFA with the preinjection of a 10% sodi-
um chloride solution into the cyst cavity, with tem-
perature regime 60 °C inside the cyst, was developed
in the Clinical Diagnostic Center “Zdorovie”, Rostov-
on-Don [17]. As the relevance of this problem inquires

93



AHHAABI XHPYPTUUECKOM TEITATOAOTHH, 2020, tom 25, Ne2

ANNALS OF HPB SURGERY, 2020, Vol. 25, N 2

the search for the most effective minimally invasive
method of treatment of such patients, the aim of the
study is to compare the long-term outcomes of tradi-
tional and modified methods of RFA.

Materials and methods

The dynamics of volume reducing of the cysts
operated by RFA (standard and modified methods)
was analyzed retrospectively. Patients participated in
the study underwent US-guided RF ablation of a
simple non-parasitic hepatic cyst. In all cases, the
diagnosis was confirmed by computed tomography
(CT) with contrast enhancement (Ultravist-300).
A solid component or septation was considered ex-
clusion criteria.

From 2015 to 2018, the treatment results of 14 pa-
tients were analyzed — 13 women and 1 man aged
42—78 years (cf. age 58 years) with 15 liver cysts. The
diagnosis of “symptomatic” cyst was verified because
of the cyst enlargement (n = 10), right upper quad-
rant discomfort (n = 7), periodic right upper quad-
rant pain (n = 5), early satiety (n = 4). Standard
preoperative examination (including gastroscopy,
general and biochemical blood tests) did not show
clinically significant changes.

7 cysts (7 patients of group B) were located in the
area of the portal fissure or adjacent to large vascular
structures or bile ducts.

Seven cysts were located in the area of the hepatic
hilum or adjacent to large vascular structures and bile
ducts (7 patients of group B). Eight cysts (7 patients
of group A) were out of topographic proximity to
large vascular or biliary structures, hepatic hilumor
hollow organs.In group A, in 7 patients (8 cysts)
were performed US-guided RF ablation in a standard
way without temperature restrictions. In group B,
7 patients (7 cysts adjacent to large tubular structures
or the hepatic hilum) underwent RF ablation with
the preinjection of a 10% sodium chloridesolution
into the cyst cavity. In group B, the temperature in-
side the cyst was maintained at 600C to reduce the
risk of thermal damage to adjacent structures. During
RFA sessions, the temperature near the electrode and
the exposure time were recorded.

We used the Cool-tip RF Radionics generator
(Tyco Healthcare Group LP) with a single cooled
electrode with a 3-cm active tip. All procedures were
performed under intravenous conscious sedation,
under US guidance (Medison Sono Ace/vet R3 Cart)
with a 2—8 M Hz convex transducer. After detecting a
safe needle tract on US, using the “free hand” meth-
od, percutaneous cyst puncture was performed with
the insertion of 18-G Chiba needle (“Coloplast”,
Denmark), placed in the center of the cyst cavity.
Then a single cooled electrode was inserted similarly
into the center of a cyst. Through the Chiba needle,
the cystic content was aspiratedcompletely and then
itwas examined for the presence of bile. Then, pa-
tients in group B were injected into the cyst cavity
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3.5—10.0 ml of 10% sodium chloride solution, de-
pending of the size of the cyst. In group A, all patients
underwent a standard RFA session (temperature
range 65—85 °C; average 73.4 °C) without using of
any solutions.

The duration of RFA session was 3—10 minutes,
which depended on the volume of the cyst. The aver-
age exposure time in group A was 5.25 minutes, in
group B — 8.82 minutes. With intraoperative US
control, changes of the residual cyst cavity were ob-
served in the form of the appearance of hyperechoic
inclusions, increased heterogeneity and echogenicity
of the signal. After ending the RFA session, the re-
sidual fluid was aspirated, and the Chiba needle was
removed. After that the electrode was gradually re-
moved with a step of about 1 cm. Water cooling of the
electrode during operations was not used. In all pa-
tients, cytological study of the aspirated cyst contents
revealed the presence of protein masses, single cuboid
epithelial cells with dystrophic changes; atypical cells
or scolex were not found. The next day after the op-
eration, a control US examination was performed to
exclude pathological changes of the vascular and
biliary structures or the free fluid in the abdominal
cavity.

All patients underwent dynamic observation after
RF ablation. Follow-up examinations included US-
control after 1 and 3 months, CT-control after
6, 12 months, 1.5 and 2 years after treatment, with
evaluation of cyst volume changes. The size of each
cyst was measured before and after ablation, and
the decrease in cyst volume was also calculated.
The length and width were determined by the axial
image of the maximum size of the cyst, and the
height — by the total number of slices demonstrat-
ingthe cyst. The cyst volume was calculated by the
formula “length x width x height x 4 x 3.14: 24”. The
volume reduction rate was calculated in the same
way. The calculation of cyst volume changes in% was
performed on an online calculator. Statistical hy-
potheses about the differences in general averages
were checked in the Statistica 10.0 program using the
Mann—Whitney test.

Results

All patients underwent the intervention satisfacto-
rily; there were no intraoperative and early postop-
erative complications. No additional anesthetic drugs
during the postoperative period was required for the
patients. The mean hospital stay in group A was
4 days, in group B — 3.32 days. In 2 patients of group
A, the levels of AST (86 and 78 U/L) and ALT
(92 and 71 U/L) were increased next day after the
operation, but returned to normal after few days.

Before RFA, the average length, width and height
of the 15 cysts were 64.03 £ 16.3 mm, 54.31 + 14.8
mm and 50.03 £ 14.2 mm, respectively. In group A,
the mean cyst diameter was 50.3 = 15.2 mm, and
the mean initial cyst volume was 77.09 &+ 23.2 cm?.
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Fig. 1. CT-scan. Cyst size in patient of group A: a — before surgery; b — 6 months after surgery; ¢ — 1 year after surgery;
d — 1.5 years after surgery.

Fig. 2. CT-scan. Cyst size in patient of group A: a — before surgery; b — 6 months after surgery; ¢ — 1 year after surgery;
d — reduction of the cyst cavity 1.5 years after surgery.
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Fig. 3. Diagram. Change in the cysts volume during dynamic
observation.

In group B, the mean cyst diameter was 61.8 =+
+ 14.9 mm, and the mean initial cyst volume was
137.8 = 39.2 cm’. Differences in the mean cyst diam-
eters between group A and group B are statistically
significant (p = 0.01); differences in the mean initial
cyst volume are not statistically significant (p = 0.16).

In group A, after 1 month, the decrease in cyst
volume averaged16.7% (from 77.09 to 70.3 ml) com-
pared with the initial size. After 3 months, the de-
crease in volume was 16.9% (from 77.09 to 61.5 ml),
after 6 months — 49.8% (from 77.09 to 42.3 ml),
after 1 year — 64.2% (from 77.09 to 30.2 ml), after
1.5 years — 65.2% (from 77.09 to 29.3 ml), after
2 years — 68.9% (from 77.09 to 26.2 ml). A decrease
in cyst volume by more than 50% was noted in
3 (37.5%) of 8 cysts. Two (25%) of the 8 cysts under-
went complete reduction. A statistically significant
reduction in their volume and size after RFA was
noted (p < 0.05; Fig. 1).

In group B, after 1 month, the decrease in the
volume of operated cysts averaged 39.6% (from 137.8
to 83.2 ml). After 3 months, the decrease in volume
was 50.6% (from 137.8 to 68.04 ml), after 6 months —
60.4% (from 137.8 to 54.5 ml), after 1 year —
79.2% (s 137.8 to 28.6 ml), after 1.5 years — 91.2%
(from 137.8 to 12.1 ml) and after 2 years — 93.6%
(from 137.8 to 8.8 ml). After RFA, 6 (85.7%) of
7 cysts in group B decreased by more than 50%, the
volume and size significantly decreased. A complete
reduction of the cyst cavity was noted in 2 (28.5%) of
7 cases. The difference in the mean cyst volume be-
fore RFA and after 2 years in group B is statistically
significant (p = 0.006; Fig. 2).

The total decrease of cyst volume at the last CT-
control was 68.9% in group A (from 77.09 to 26.2
ml), and 93.6% in group B (from 137.8 to 8.8 ml).
The difference in the decrease of the cyst volume
in group A and group B after 2 years is statistically
significant (p = 0.03). Thus, we can conclude that
in group B there was a significantly more pronounced
decrease in cyst volume than in group A (Fig. 3).
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Discussion

Normally, the inner surface of the bile ducts (sim-
ple liver cysts)is lined with a single-layer of columnar
or cuboid epithelial cells [18]. The ultimate goal in
the treatment of liver cysts is considered complete
de-epithelialization. This leads to the transformation
of a true cyst into a pseudocyst and the gradual fibro-
sis of its cavity [1, 19].Incomplete elimination of the
epithelial lining occurs due to the contact of the scle-
rosant with not all cells on the surface of the cyst
cavity, which leads to continued secretion and recur-
rence [20]. There is a tendency to expanding of appli-
cation of less traumatic methods, including US-guided
puncture techniques, when consider selection of the
surgical treatment of simple liver cysts [4, 21, 22].

The widespread PAIR method applies the chemi-
cal ablation of the cyst wallsusing various sclerosing
agents, the damaging ability of which is based on the
destruction of the cell membrane by chemical impact,
cell dehydration, and protein denaturation [19, 22].
RF ablation by percutaneous access is technically
similar to PAIR, but uses the thermal energy of the
tissue generated by electromagnetic waves as a dam-
aging effect. Thus, the claimed RFA method with the
preinjection of a 10% sodium chloride solution com-
bines the advantages both the thermal ablation and
PAIR, due to the buffering properties of sodium
chloride, which causes cell dehydration. Moreover,
such a drawback of PAIR as the inability to examine
the inner surface of the cyst to exclude neoplasia, is
offset by the fact that RFA is used as a method of liver
malignant tumors destruction [23].

RFA is particularly used for liver malignant tumor
lesions; the essence of the method is the thermal ab-
lation of tumor cells. The distribution of the thermal
energy in solid tissue was studied in detail by Russian
authors [24]. However, the method and purposes of
RF ablation in tumors and cysts have fundamental
differences. The “ideal” tumor ablation is regarded as
the procedure in which the zone of coagulation ne-
crosis extends beyond the borders of the tumor to the
adjacent liver tissue to an 8—10 mm depth [21].
Considering that the inner surface of the cyst is lined
with a single-layer of columnar or cuboid epithelium,
in case of the cyst RFA it is enough to achieve the
thermal necrosis of only this line of epithelial cells
that secrete fluid to prevent relapse and thermal dam-
age to the adjacent healthy tissue. The implementa-
tion of the RF ablation is possible either by contact
with the walls of a collapsed cyst in case of a complete
aspiration, or by heating the residual contents in case
of an incomplete aspiration.

In the first case, the distribution of thermal dam-
age occurs through the cystic wall and surrounding
liver tissue. Depending on the initial size, the col-
lapsed cyst cavity may have a different shape and
availability for the contact RF ablation, considering
of the 3-cm active tip of the electrode. After initiating
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the RFA procedure, it is difficult to translocate the
electrode in the cavity, since the artefacts that occur
during heating change the ultrasound picture.
Therefore, the surgical radicality can be improved
only by enlargement the applied power or exposure
time. However, the increasing of these parameters
leads to the damaged area expansion not only to the
epithelium, but also beyond the borders of the cyst,
which causes ischemia and necrosis of healthy liver
tissue. With the topographic proximity of the cyst
capsule to the vascular or biliary structures, the infe-
rior vena cava or intestines, there is a risk of their
thermal damage, thrombosis, or the formation of
biliary strictures [11, 25, 26]. It has been experimen-
tally established that the 60 W power RF ablation for
60 seconds or more could cause the developing of the
biliary stricture or perforation of the bile duct. The
risk of damage increases if these parameters are ex-
ceeded [12].

In case of an incomplete aspiration, RFA is per-
formed in a residual liquid cystic content, and the
distribution of thermal energy depends of it volume
and electrical conductivity. The possibility of irre-
versible cell damage even at a relatively low tempera-
ture (50—55 °C) for a longer time (4 min) has been
established; and at a temperature of 60 °C cell necro-
sis occurs almost immediately [24]. Thus, in order to
achieve necrosis of the inner lining epithelium, it is
necessary to maintain the temperature of the nearby
liquid content of 60 °C for a short period of exposure.
This will be sufficient for irreversible damage the epi-
thelial cells and prevention of the thermal injury ex-
tension of adjacent healthy tissues.

Domestic authors noted that the most intense
heating during ablation occurs in the tissue adjacent
to the electrode, gradually weakening to the periph-
ery, and the process of heat transfer occurs with a cer-
tain time delay [24]. Since the electrode thermocou-
ple only displays the values of a nearby liquid layer in
the real time, as the rest of cyst volume is warms up
gradually, the key is the close temperature monitoring
of the near the cystic wall. To that end, after reaching
the required temperature, we turned off the power
and waited up to 1 minute. The temperature of the
electrode started to decrease, and after its stabiliza-
tion it was possible to determine the true temperature
of the cystic content. Such monitoring was per-
formed periodicallyas necessary, also providing the
prevention of overheating. It should be noted, that
heating of cysts with residual fluid took much slower
than cysts with 10% sodium chloride solution. This is
in agreement with research data in which the authors
proved the ability of a sodium chloride solution to
increase the RFA efficiency by increasing the electri-
cal and thermal conductivity in a more stable and
predictable way [14, 15].

The modified method implies RFA with the pre-
injection of a 10% sodium chloride solution into the

cyst cavity without using the standard circulating
pump cooling of the electrode. It allows to set and
sustain the required temperature (60 °C) in the op-
eration zone in the manual control of generator
power mode. This ablation regime support within
short time period leads to irreversible damage of cyst
epithelial cells and minimal spread of thermal dam-
age to healthy liver tissue at the same time. This is
important for cyst location close to large vascular or
biliary structures, the area of the hepatic hilum or
hollow organs.

The study revealed that the use of the modified
RFA method in group B led to a significantly more
pronounced reduction in cyst volumes than in group
A, even with an initially larger cyst volume in group
B. Although the rate of a complete cyst reduction in
groups did not show the significant difference (25%
and 28.5%), the decrease of more than 50% of the
initial volume in group B was greater than group A
(85.7% and 37.5%). The total decrease of cyst vol-
ume at the last control in group B was 24.7% more
than in group A (p = 0.03).

Conclusion

Minimally invasive technologies are replacing
traditional interventions, the requirements for the
safety of the operation and the postoperative period
increase. Considering there is no unified concept in
determining the method of surgical intervention, the
benefits of modified RFA method allow to use it as
an alternative treatment option for the management
of simple hepatic cysts. As the result of the applica-
tion of the modified method, the complete treat-
ment of the liver cysts of almost any location was
achieved by choosing the optimal temperature re-
gime and exposure time, with minimal damage
to adjacent healthy tissues and tubular structures.
The advantages of the modified RFA method are
minimal invasiveness, satisfactory therapeutic effect,
the possibility of use in patients with severe con-
comitant diseases, which allows us to recommend it
for use in short stay hospitals.
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