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Llenb: aKcnepuMeHTanbHO-TMCTONOIMYecKoe 060CHOBaHMe NPUMEHeHUs Nepruapons Ans 06paboTku ocTaTouHoit nonoctu (OM) nocne 3XMHOKOKKIK-
ToMUM (33) U3 NeyeHn 1 NPOGUNAKTUKK peLnamBa.

Matepuan u metogbl: NPoBeAeHa OLEHKA pe3y/ibTaToB ONepaTUBHOIO feyeHns 85 NaLMeHTOB C 3XMHOKOKKO30M nedenu (3M) B nepuog ¢ 2010 no
2019 rr. Bcem 6onbHbIM nocsie 33 npoBogunack 0bpabotka OMN 33% neprugponem. CKoNeumaHyo akTMBHOCTb 33% Nepruaponsa UCNbITbIBAAM in Vitro
npu BO34ENCTBUU NOCNeSHEro Ha NPOTOCKONEKChI, NONyYeHHbIe B Xofe onepauuu. Takxe NpoBefeHO MMCToNornyeckoe nccnegoBaHme pubposHom
Kancynbl (PK) go v nocne 06pabotkm Ol pacTBOPOM Nepruapons.

PesynbTaThl: B MOMEHT 3KCMO3ULMM C NEPrUAPONEM NMPOTOCKONEKC YTPAuMBaN XapakTepHY0 OKPYIYIO UK 0BaibHYO GOPMy C NPOCBETIEHMEM Na-
PEHXUMbI KOpryca U UCHE3HOBEHWMEM U3BECTKOBOTO TesbLa. [IpY MUHYTHOW 3KCMO3ULMM C PacTBOPOM NEPTUAPOAA Habnoganock HabyxaHue ckonek-
ca C nocnefyoWwmUM ymeHbLIeHMEM pa3Mepa B pesynbTaTe KKUMEHWUA» 0CBOBOXKAAIOLMXCA ra30BbIX Ny3bIPbKOB, KOTOPblE BO3HUKAKOT NpWU pacnaje
nepruapons Ha H,0 n O,. Mocne 1,5 MMHYT 3KCNO3MLMM C PacTBOPOM NEPrMApONA HabloaaMCh 3HAUNTE IbHbIE AECTPYKTUBHbIE M3MEHEHWA: Paccao-
€HWe U HapyLIeHWNe LeNOCTHOCTM TeryMeHTa, OTC/I0EHWE KOPOHbI Kploubes NapasnTa, PacTBOPEHME NPOTOCKONEKCA, YTO CBUAETENbCTBOBANO O rMbenu
napasuta. MNocne 06pabotkn Ol Ha cepumn rMCTONOTMYECKMX NMpenapaTos bbliM OTMeYeHbl paccioeHune u aectpykuua ®K. B otaanéHHom nepuoge
HabntoaeHMA 33 onepupoBaHHbIMK 60bHBIMU CNyYaeB peumnansa 3l He OTMeYeHo.

3ak/to4eHmne: pesy/bTaTbl MPOBEAEHHDIX in Vitro uccnenoBaHuUiA NoKasanu, YTo 06paboTka NPOTOCKONEKCOB PAaCTBOPOM NEPrUAPONA MPUBOAMT K NoA-
HOWM AeCTPYKLMM C NOCAefyOLWMM PacTBOPEHMEM 3apOAbILEBOrO 31eMeHTa. MybuHa AercTBUA Nepruapona Ha cteHkn ®K cnocobeTByeT npodunak-
TWKe peumnansa 60n1e3HM NyTEM e€ pacc/IoeHNs 1 AECTPYKLMUK.

KnioueBble cnoBa: 3XMHOKOKKO3 neyeHn, dnbpo3Han Kancyna, ocTaToyHas NonoCTb, PeLnamB, CKONEKE, Mopdonornieckoe UccieaoBaHue.
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Objective: Experimental and histological justification of the use of perhydrol to treat the residual cavity (RC) and recurrence prevention after hydatid
cystectomy for hepatic echinococcosis (HE)

Methods: The results of surgical treatment of 85 patients with HE were evaluated between 2010 and 2019. In all patients after hydatid cystectomy, RCs
were treated with 33% perhydrol. The scolicidal activity of 33% perhydrol was tested in vitro when the latter acted on protoscoleces obtained during the
operation. In addition, a histological examination of the fibrous capsule (FC) was performed before and after RC treatment with a perhydrol solution.
Results: Following exposure to perhydrol, the protoscolices lost their characteristic round or oval shape with the translucence of the parenchymatous
tissue and the disappearance of the calcareous corpuscles. Following 1-minute exposure to a perhydrol solution, scolex swelling was observed,
followed by a decrease in size due to the "boiling" of the released gas bubbles, as a result of perhydrol decomposition to oxygen and water with release
of heat. Following 1.5-minutes of exposure to perhydrol solution, significant destructive changes were observed: delamination and tegument integrity
loss, free hooklets, protoscolices dissolution, which indicated the parasite's death. On RC histological tissue preparations, stratification and destruction
of FC were noted. In the long-term follow-up period for operated patients, there were no cases of HE recurrence.

Conclusion: In vitro studies have shown that the treatment of protoscoleces with perhydrol solution leads to destruction followed by dissolution of
the germinal layer. The perhydrol penetration into the FC walls resulting in its stratification and destruction contributes to the disease recurrence
prevention.

Keywords: Hepatic echinococcosis, hydatid cyst disease (HCD), fibrous capsule, residual cavity, recurrence, scolex, morphological study.
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BBEAEHMUE

IXMHOKOKKO3, KaK napasuTapHoe 3aboneBaHue, ABASETCA Npu-
YNHOW BO3HUKHOBEHWSA TAMKENBIX PACCTPOINCTB CO CTOPOHbI Pa3/IMYHbIX
OpraHoB v cuctem Yenoseka. OH, NO-NpeXHEMY, OCTAaETca OAHOMN U3
Hambonee 3HaYMMBbIX NPOBAEM AN CUCTEMBI 34,0aBOOXPAHEHNA MHO-
VX TOCYL,aPCTB MMUPA, YTO 0BYCI0BNIEHO €10 WMPOKUM PacnpocTpaHe-
HMEM W Ha/NMYMEM IHAEMMYECKMX 30H [1-3]. HecmoTps Ha AOCTUTHY-
Tble yCnexu B KOHCEPBATUBHOW Tepanuu 3XMHOKOKKO3a neveHu (3M),
BCE e 30/10TbIM CTAaHAAPTOM CYUTAETCA OMEpaTUBHbLIA MeToq, ero
neyenns [4-6], 3aKN0YaOWMIACA B YAASIEHUM SXMHOKOKKOBOM KUCTbI
(3K), a TakKe B AMKBMAAUMM ocTaTouHOW nonoctu (ON) [7, 8]. Ctout
OTMETUTb, YTO OCTAETCA HEPELEHHbIM P, BOMPOCOB OTHOCUTE/IHO
ycTpaHeHuua Ol nocne NpoBeAEHWUS 3XMHOKOKKIKTOMMM (33) u3-3a
60/1bLLOT0 PUCKA HAarHOEHMS KUCTbI M 06Pa30BaHMA NOXKHbIX HENapas-
UTaPHbIX KMCT, @ TaK¥Ke B BUAY PUCKA PELMAMBOB, Pa3BUTUE KOTOPbIX
TpebyeT NOBTOPHOTO XMPYPruyecKkoro aeyeHus [9].

BoAnblloe KoAMYecTBo peunaveoB natonoruu (2,4-54%), oc-
NOKHEHWI Noc/ie NPOBEAEHUA XMPYPrMYecKoro BMellaTenbeTea (7,3-
37,7%), NpOOOMKNUTENBHOCTb TocnuTanmsaumm (21,9-62 cyTok) cau-
[EeTeNnbCTBYOT O HEeAOCTaTOMHOM Pe3yNbTaTUBHOCTU CYLLECTBYHOLLMX
cnocobos neyenms [10, 11]. MeTtoabl Gpu3MYecKoro BO3geNCTBUA Ha
O, TakMe KaK peseKuus, NEPULMCTIKTOMMA, KaNWUTOHAK, UHBarMHa-
uma ¢pnbposHoit Kancynbl (PK), omeHToNNaCcTUKa, TOTaNbHasA pe3eK-
ums ®K nnbo eé cybToTanbHas pe3eKumsa C BbINOSHEHUEM aniaTh-
3aLMM OCTABLLETOCA yYacTKa ABAAIOTCA BapUaHTaMM XMPYPIUYECKOrO
BMeLUaTenbcTBa. Of4HAKO NPY 3TOM CYLLLECTBYHOT CEPbE3HbIE HEA0CTaT-
KM, TaKME KaK TPaBMaTM3aLMA OpraHa C PUCKOM NeYEHOYHOM HeLloCTa-
TOYHOCTH, KPOBOTEYEHME, MHPULIMPOBAHUE U KEnyencTeveHune [12,
13]. Henb3a cuntaTh yHMBEPCAIbHBIMU U TaK1e CNOCODbI XMMUYECKO-
ro Bo3genctauna Ha Ofl, Kak NpUMeHeHNe rMNepPTOHNYECKOro PacTBo-
pa, NOBMAOH-M0Aa, PacTBOPOB abbeHAa30Aa, MULEPUHA, 3TUI0BOTO
CNupTa, AUMeKCcUaa U GopMannHa, B BUZY Yero sTu BONpPoChl Nprob-
PETaloT OTAE/IbHYHO aKTYa/IbHOCTb U HYXKAAK0TCA B U3yyeHun [14-16].

LLENb NCCNEAOBAHMUA

IKCNepUMeHTaNbHO-TUCTONOMMYeCKoe 060CHOBaHME NpUMeHe-
HUA nepruapons pns obpabotkm O nocne 33 M3 neyeHu n npodu-
NaKTUKK peuunamsa.

MATEPUAN U METOADbI

MpoBeaeHa ouUeHKa pe3ynsTaToB onepaTMBHoOro neveHusa 85 na-
umeHToB ¢ 3, KoTopble HblAK rocNUTaM3MPOBaHbI B Nepuog, ¢ 2010
no 2019 rr. B /leuebHO-ANArHOCTUYECKUI LEEHTP, ABASAIOLLMIACA 6a3oi
Kadeapbl OnNepaTMBHOWM XMPYpPrMM M Tomorpaduyeckon aHaToMuu
TaAKMKCKOrO TrOCYAapPCTBEHHOTO MEAMLMHCKOTO YHMBEPCUTETA WM.
Abyanu nbHuM CuHo. BospacT nauueHToB coctaBnsan ot 18 fo 72 ner,
npu MegnaHHOM ero 3HayeHumn 36 IeT, YTO COOTBETCTBOBAI0 MO0OAO-
My TpyAocnocobHomMy Bo3pacTy. MaLuueHTOB My»KCcKoro nona 6110 37
(43,5%), keHckoro — 48 (56,5%).

OCHOBHbIMW KPUTEPUAMM ANA BKAKOYEHUA B HAcToALLEEe uccae-
0BaHWe Oblnn 60/bHbIE C 3XMHOKOKKO30M, HE3aBUCMMO OT BapuaH-
TOB PacnoNOXKeHUA ero B nevyeHun, obpaboTka OMM y KoTopbix nocae 33
6blna NpoBefeHa PacTBopom neprugpons. Kputepnem ncKNoueHns
ABNANCA COMETAHHbIN 3 M Apyrnx opraHoB. Bce 60/1bHbIe nocne Bbl-
MUCKN U3 CTaLMOHapa HaXxoAWUCh Ha aucnaHcepHom yuéte (c 2010
no 2019 rr.). na amarHocTvku 3 NPOBOAUANCE KAMHWUYECKKE U BUO-
XUMUYECKME, A TaK¥Ke UHCTPYMEHTa/IbHble METOAbI UCCNEeA0BAHNA, B
Tom uncne Y3U, KT u MPT. KnuHuko-gemorpaduyeckme gaHHble 06-
CNef0BaHHOTO KOHTUHIEHTA NPeACTaB/eHbl B Tabn. 1.

INTRODUCTION

As a parasitic disease, echinococcosis is the cause of severe
disorders in various human organs and systems. It remains one of
the most significant problems for the healthcare system globally
due to its wide distribution and endemic areas [1-3]. Despite the
successes achieved in the conservative therapy of hepatic echi-
nococcosis (HE), the surgical method is still considered the gold
standard [4-6]. The surgical procedure consists of the removal of
a hydatid cyst (HC) and the elimination of the residual cavity (RC)
[7, 8]. However, issues regarding the RC elimination related to the
high risk of cyst suppuration, false nonparasitic cysts formation,
and relapses, necessitating surgical treatment [9], remain.

High recurrence rates (2.4-54%), post-surgical complications
(7.3-37.7%), extended duration of hospitalization (21.9-62 days)
indicate a lack of effectiveness of existing treatment methods [10,
11]. The RC surgical procedures are resection, pericystectomy,
capitonnage, invagination, omentoplasty, total resection or sub-
total FC resection with aplatisation. However, they can be associ-
ated with serious complications, such as trauma to the organ with
a risk of liver failure, bleeding, infection and bile leakage [12, 13].
Furthermore, injection of chemicals into RC including hypertonic
solution, povidone-iodine, albendazole, glycerin, ethyl alcohol,
dimexide and formalin as topical scolocidal agents demonstrated
mixed results. Therefore, these issues acquire a particular rele-
vance and need to be studied [14-16].

PURPOSE OF THE STUDY

Experimental and histological justification of perhydrol use
for treating RC after hepatic hydatid cystectomy and prevention
of relapse.

METHODS

The surgical treatment results of 85 HE patients admitted
between 2010 and 2019 to the Medical and Diagnostic Center,
the base of the Department of Operative Surgery and Topograph-
ic Anatomy of the Avicenna Tajik State Medical University were
evaluated. The mean age was 36 years (range 18-72 years), cor-
responding to young working age. Gender distribution was as fol-
lows: n=37, 43.5% males, n=48, 56.5% females.

The study inclusion criteria were hepatic hydatid disease
patients, regardless of location. Hydatid cystectomy was followed
by irrigation with a scolicidal solution (hydrogen peroxide or pe-
rhydrol) as a post-surgical treatment for RC. The exclusion cri-
terion was a combination of HE with extrahepatic involvement.
After discharge from the hospital, all patients were followed up
between 2010 and 2019. For the HE diagnosis, clinical, laboratory
and imaging studies, including ultrasound, CT and MRI, were car-
ried out. Clinical and demographic data of the examined contin-
gent are presented in Table 1.

The study found that in 65 (76.5%), 15 (17.6%) and 5 (5.9%)
cases, cysts were localised in the right, the left and both liver
lobes, respectively. In 46 (54.1%) patients, the following periods
of hydatid vital activity were established (according to the clas-
sifications of M.Yu. Gilevich, 1990 or phase | by I.G. Akhmedoyv,
2004). The period of the dead parasite was noted in 30 (35.3%)
cases and the period of complicated echinococcosis —in 9 (10.6%)
cases. Single cysts were found in 64 (75.3%) patients, multiple
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Tabnuya 1 PacnpedeneHue 60sbHbIX NO XAPAKMepy KAUHUYECKO20
npouecca

Table 1 Breakdown of patients by clinical process indicators

JloKanusauus, MepBUYHbBIA
AONA NeYeHn Anametp, cm an
Location, Diameter, cm Primary hydatid cyst
the lobe of the liver disease
=
B z,
3 s g A
A B £ B3
= 3 L = . 3 3z 3
o E 3 2 2 e b ] I F=]
$£ &5  S5E 3% 3¢ ©E | S S 3= 23
x5 S0 (e} C = 3 ") < A ow s S
M 18-30 4 3 1 2 1 7 9 12 5
YHANRL 31-50 9 6 2 9 4 2 5 10 9 4
Males
51-72 6 4 2 8 3 4 2 5 2
18-30 14 6 1 14 3 10 18 3
KeHWwmHbI
31-50 6 9 2 16 2 2 17 10 12 6
Females
51-64 7 2 1 10 1 2 2 8 1
Beero /Total 36,0£1,2 46 30 9 65 15 5 45 40 64 21

n=85

B xoae uccnenosaHua 6bi10 onpeaeneHo, 4to B 65 (76,5%)
CNY4anX KUCTbl JIOKAZM30BaAnCb B NpaBoi pone neveHu, B 15
(17,6%) — oHKM noKanusoBanuch B nesoi 1 B 5 (5,9%) HabaoaeHMAX
OHM pacnosiaranunce B 0benx gonax nevenu. Y 46 (54,1%) 6onbHbIX
6blna ycTaHOBNEHA CTaAMA XMBOTO Napasuta (nNo KaaccuduKkaumm
M.10. uneswnya, 1990 nam | pasa no knaccuduraumm U.I. Axmenosa,
2004), ctagua mépTaoro napasuta otmedeHa B 30 (35,3%) caydasx, a
CTaansa ocNoHeHu — 8 9 (10,6%) HabnoaeHUAX. OANHOYHbIE KUCTbI
6111 BbiABNEHDbI Y 64 (75,3%), MHOXECTBEHHbIE (4Be KUCTbI 1 6onee)
—y 21 (24,7%) 6onbHoro. HemanoBaxKHOE 3Ha4YEHWE UMENU pa3me-
pbl 3K, rae B 45 (52,9%) HabnogeHUAX AMaMETP KUCTbI BapbupoBan B
npegenax 4,5-10 cm, a B 40 (47,1%) cnyyasx — 6onee 10 cm.

MpoTockonekc E. granulosus 6bin NOAYYEH M3 IXMHOKOKKOBbIX
ny3blpei NaLMeHTOB, NPOONEePMPOBaHHbIX No nosoay 3 B cTaguu
JKMBOro NapasuTa. Mayyaemblii maTepuan NoMeLLan B CNeLuabHbIn
CTepUNbHbIN pe3epsyap M B TedeHne 30 MUHYT aocTasasam 8 LHWUA
TIMY vm. Abyanu nbHu CMHO pNAa UCCNepoBaHUA CTENEHW BO3aew-
CTBMA NEPruapons Ha BbIXKMBAEMOCTb NPOTOCKONEKCOB (puc. 1). Kpu-
TEPUEM KM3HECTIOCOOHOCTM NMPOTOCKONEKCOB bbla UX ABUraTeNbHan
aKTUBHOCTb B TEMJOM ¢U3MONOrMYECKOM pacTeope. [pusHakamu
rMbesin NPOTOCKONIEKCOB ABNAUCL OTCYTCTBUE MOABUMKHOCTU, YMEHb-
LeHME UK UCHE3HOBEHWE M3BECTKOBBIX TENEL, U AECTPYKTUBHbIE U3-
MEHEHWS.

Matepuanom gns nposefeHus MopdosorMyeckoro uccnepo-
BaHuA asnanace OK, B3ATas fo u nocne obpabotkm OMN pacteopom
nepruaponsa Npu NpoBeaeHUN NEPULUCTIKTOMUM B Npegenax 1-2 cm
3/10POBOI TKaHM NeyeHW. BaaTble yyacTkn OK 3aBopaumsanu B map-
/IeBbleé MELLOYKHM, KOTopble nomelanm B 10% pacTBop HeMTpanbHOro
dopmanuHa Ha cyTkm (puc. 2).

Mocne rMCTONOrMYEecKo NPOBOAKM Ha CNUPTax NyTEM HapacTa-
HUA YPOBHA MX KOHUEHTpaumu (60%, 70%, 80%, 96%) matepuan no-
cne duKcaumm pasnueanu B napadmHoBble 6710KK. BbinonHaAMCchb
Cpesbl MaTepuana TOAWMHON 5-7 MKM, Nocae Yero Npovs3BoAMAACh
OKpacka remMaToKCUAMH-303MHOM. [oslyyeHHble cpesbl U3y4anuch u
¢doTorpadmpoBanUCh C MOMOLLbIO 3NEKTPOHHOMO MUKPOCKOMNa GUPMbI
Levenhuk Zoom (China) ¢ ucnonbsosaHuem 36- 1 40-KpaTHOTo yBeu-
YyeHun (puc. 3).
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(two or more cysts) in 21 (24.7%) patients. The size of the cysts
was of no minor importance, wherein 45 (52.9%) cases, the di-
ameter of the cyst ranged from 4.5 to 10 cm, and in 40 (47.1%)
cases, it was more than 10 cm.

E. granulosus protoscoleces were obtained from hydatid
cysts of patients operated on for HE in the period of the living
parasite. The studied material was placed in a special sterile tank
and delivered to the Central Research Laboratory of Avicenna
TSMU within 30 minutes to study the effect of perhydrol on the
survival of protoscoleces (Fig. 1). The viability of protoscoleces
was assessed by their motility in a warm saline solution. The dead
protoscoleces had no motility, disappearance of calcareous cor-
puscles and destructive changes.

The material for the morphological study was FC taken be-
fore and after the treatment of RC with perhydrol solution during
pericystectomy with 1-2 cm margins of healthy liver tissue. The
taken sections of FC were wrapped in gauze and placed in a 10%
solution of neutral formalin for a day (Fig. 2).

After the histological tissue processing carried out by im-
mersing specimens in a series of ethanol (alcohol) solutions of
increasing concentration (60%, 70%, 80%, 96%), the material af-
ter fixation was embedded in paraffin blocks. Next, paraffin sec-
tions were cut at a thickness of 5-7 microns, after which hema-
toxylin-eosin staining was performed. Afterwards, the obtained
sections were studied and photographed using a Levenhuk Zoom
(China) electron microscope at a magnification of 36x and 40x

(Fig. 3).

RESULTS

The immediate and long-term results of the perhydrol solu-
tion use depended on the nature of the pathological process, lo-
cation and diameter of the HC (Table 2).

The HC patients surgical treatment results with perhy-
drol use to eliminate RC indicate the method's advantages.
There was RC fluid accumulation in 1 (1.17%) case; in another 1
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Puc. 1 lNpouecc nony4yeHus mamepuana 044 uccaedosaHus in vitro:  Fig. 1 The process of obtaining material for in vitro research: A — HC
A — nyHKyuA 3K; B — cKosieKcbl o0 MUKPOCKONOM (HamugHsil npena- — puncture; B — scolices under the microscope (unstained wet mount
pam. Ye.x36) preparation, mag. x36)

Puc. 2 ©K do u nocne
06pabomku nepaudponem

Fig. 2 FC before and after
perhydrol application

Puc. 3 Cpes ®K 8 npedesnax 300po8oli MKAHU. Fig. 3 FC section within healthy tissue. Hematoxylin-eosin stain,
OKpacka 2eMamoKCUNUH-303UHOM. Y8.x36 mag. x36
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PE3YNbTATbI

Bavkaiilume 1 oTaanéHHble pesynsTaThl NPUMEHEHUA PacTBOPa
nepruapona 3aBMceny OT XapakTepa NaTonorMyecKoro npoLiecca, n0-
Kanusauuu u gnametpa 3K (Tabn. 2).

PesynbTaThl XMpypruyeckoro neveHns 60nbHbIX 31, KOTopbiM
Ans aukeuaaumu OM 6bin Mcnonb3oBaH NepPruaponb, CBUAETENbCTBY-
0T O NPEUMyLLeCTBax NpumeHsemoro metoga. B 1 (1,17%) cnyyae
MME/I0 MECTO CKomnieHune xuakoctn 8 Of, ewgé 8 1 (1,17%) — otmeva-
nocb KpoBoTeyeHue B OF. *KénuencteueHue Habntoganocs B 2 (2,35%)
C/Iy4anX Npu OCNONKHEHHOM 31, KOTOPOE ObINO IMKBUAVMPOBAHO MH-
HUMHBA3MBHbLIM CNOcobom. B oTaaNEHHOM nepuoae Hamu He OTMe-
YEHO HU OAHOTO CyYas PeLmnamBa U Apyrx CePbE3HbIX OCIONKHEHW.

Tabauya 2 Pesynemamel neveHus 6076HbIx ¢ 31 (n=85)

(1.17%) case, bleeding into the RC was noted. Bile leakage was
observed in 2 (2.35%) cases with complicated HE, treated with
a minimally invasive procedure. We have not indicated a single
case of relapse and other severe complications in the remote
period.

The scolicidal activity of the perhydrol solution was tested
at a 33% concentration. The results of experiments conducted in
vitro showed that 33% of perhydrol has a detrimental effect on
the germinal layer of echinococcus with its complete dissolution
in experimental samples after 1.5-minute exposure (Fig. 4).

The experiments showed that following perhydrol expo-
sure, the protoscolex lost its characteristic round or oval shape
with the translucence of the parenchymatous tissue and the

Husas 3K Méprsasa 3K OcnoxxHéHHas 9K
(n=46) (n=30) (n=9)
d>10 d=4.5-10 d>10
BauvKauwmMii nocneonepayMOHHbI Nnepuog,
HarHoeHue ocTaTo4HOM NonoCTH = = = = = =
Kénuencreyenne - - - 1 - 1
KpoBoTeueHune - - - - 1 -
MeyéHouHan HeaOoCTaTOuHOCTb - - - -
CKonaeHne KUAKOCTM B OCTaTOYHOW _ 1 : _ : )
nosoctu
MocneonepaunoHHas neTanbHOCTb - - - - - -
OTAaNEHHDIN NOC/IeonepaLMOHHbIN Nepuog,
Peunans 6onesHn - - - - - -
DopmupoBaHME THOMHOTO CBULLA - - - - - -
dopmmrpoBaHUE KENYHOTO CBULLA - - - - - -
dopmrpoBaHMe NocseonepauuoHHoM
KMUCTbI ) ) i ) i )
Beero 0 1 0 1 1 1
- (1,17%) - (1,17%) (1,17%) (1,17%)

Table 2 Results of HE patients treatment (n=85)

(n=46)

d=4.5-10
(n=27)

Living parasite

Dead parasite Complicated HE

Immediate postoperative period

Suppuration of the residual cavity
Bile leakage

Bleeding

Liver failure

Accumulation of fluid in the residual cavity

Postoperative mortality

Remote postoperative period

Disease recurrence
Purulent fistula

Biliary fistula

Postoperative cyst

Total

546

(n=30) (n=9)
d>10 d=4.5-10 d>10 d=4.5-10 d>10
(n=19) (n=14) (n=16) (n=4) (n=5)
- - 1 - 1
- - - 1 -
1 - - ; -
1 0 1 1 1
(1.17%) - (1.17%) (1.17%) (1.17%)
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CKONELMAHYIO aKTUBHOCTb PacTBOpa Nepruapons UCnbITbiBaAu
B 33% KOHUeHTpauwum. Pe3ynbTaTbl ONbITOB, NPOBEAEHHbIX in Vitro, no-
Kasanu, uto 33% nepruaponb rybuTenbHO BAMAET HA 3apOAblLLIEBbIN
3N1eMEeHT 3XMHOKOKKa C ero NoNHbIM PacTBOPEHMEM B OMbITHbIX MPO-
6ax npu 1,5 MUHYTHO 3Kcnosuumm (puc. 4).

Pe3ynbTaTbl ONbITOB NOKa3a/M, YTO B MOMEHT KOHTaKTa C nepru-
[ ponem NpOTOCKONEKC YTPAUMBA/ XapPaKTEPHYO OKPYIYHO MU OBab-
Hyto GOpPMY C NPOCBETIEHNEM NAPEHXUMbI KOpMyca U UCHE3HOBEHMEM
M3BECTKOBOrO Te/bLa. Mpu MUHYTHOM 3KCNO3MLLUMM C PacTBOPOM nep-
rMapons Habaaanoch HabyxaHue CKOMEKCA € NOCAEAYIOWMM YMEHb-
LeHNeM pasmMepa B pesy/bTaTe «KUneHua» 0cBoboXaatoLmxca ra-
30BblIX NY3bIPbKOB, KOTOPbIE BO3HWKaAM NPU pacnaze nepruapons Ha
H,0 1 O,. Mocne 1,5 MUHYT 3KCNO3MLMM € PACTBOPOM NEPruapoNs Ha-
611043/1Cb 3HAUNUTENbHBIE JECTPYKTUBHbIE U3MEHEHUA: PacC/IoeHNe
W HapylleHWe LeNOCTHOCTU TEryMEHTa; OTC/I0eHUE KOPOHbI KPtoubes
napasuTa; NPOHWKHOBEHME XWUIKOTO COAEPKMMOro NeYyéHoUHo na-
PEHXUMbI HAPYKY, CKBO3b MMEIOLLMECH B TeryMeHTe AedeKTbl; cnioLu-
HOe pacTBOPEHME NPOTOCKO/IEKC, YTO CBUAETENbCTBOBANO O rmbenu
napasura.

Mpu rcTonornyeckom MccnepoBaHUM NOPAXKEHHbIX IXMHO-
KOKKO30M TKaHel MneyeHW Habnofanucb APKO BblpaXKeHHas ae-
reHepauua renaTouMToB, aTpodua NeYEHOUHbIX Jonek. Hapagy
C MenKMMU aTpodUpPOBaHHLIMKU renaTouMTaMu, Habaganucob
KPYMHble KNETKKU C NOJMXPOMHOW LMTONNA3MON, paspacTaHue co-
€MHUTENIbHON TKaHW, MACCUBHbIA NEPUBACKYNAPHbLIN Pubpo3 ¢
nosBAEHMEM Y4aCTKOB rPaHYIALMOHHOM TKaHU ¢ obpa3oBaHueM
MHOXXeCTBA MHOroAZEpHbIX TMFAHTCKUX KaeToK. B uutonnasme
ne4yéHOYHbIX KNeTOK OBHapyXWBasUCb 3E€PHUCTOCTb, BaKyO/U3a-
UMM Pa3NUYHOWM BbIPANKEHHOCTM, AUCTPODUYECKUE W3MEHEHUA
«bannoHHoro» TMna. B page yyacTKOB MMena MeCTo Kuposas
AMCcTpodUA NEYEHOUHBIX KNETOK, YTO BbIPaXKanocb B yBEIUYEHUU
KNETOK C NPUOBPETEHNEM UMW OKPYFNON UKW 0BanbHOW GOPMbI.
B KPOBEHOCHbBIX COCYyAaX, KOTOpble OblAU 3anoNHeHbl TPOMbOTHYe-
CKUMM Maccamu, Habatoganack runepTpodus 31acTUHECKUX MEM-
6paH c pa3BoNOKHEHMEM (puc. 5).

MeuéHoYHble KNETKWN HaXOAUUChL B COCTOAHUM 3€PHUCTOM AuC-
Tpodun. MNepunopTanbHan COeLMHUTENbHAA TKaHb paspacTanach.
MHTEpnobynspHble cocyabl ObiiM C NEPUBACKYNAPHBIM CKAEPO30M.
OTMeYanIUCh Y4acTKM 3aMeLLeHUsA NeYEHOUHOW NapeHXMMbI COeANHU-

Puc. 4 Xapakmep 8030elicmgusa nepaudpona Ha 3apoodsiwessil
2n1emMeHm 3XUHOKOKKA (HamueHbili npenapam. Y¥8.x36-40). A — co-
CMOAHUE CKOMEKCa Npu KOHMakme ¢ nepeudponem (akcnozuyus 30
cekyHd); B — cocmosHue ckonekca nocsie 1 MUHYymel 3KChO3uyuu
nepaudponem: 8uOHO omnadeHue KOPOHbI Kptoybes; C — cocmosAHue
nocae 1,5 MuHym sKcnosuuuu nepeudposnem: 8udHsl enybokue Oe-
CMPYKMugHele U3MeHeHUA

of the calcareous corpuscles disappearance. Furthermore, fol-
lowing a minute exposure to a solution of perhydrol, swelling
of the scolex was observed, followed by a decrease in size due
to the "boiling" of the released gas bubbles, which arose during
the decomposition of perhydrol to oxygen and water with the
release of heat. Finally, after 1.5 minutes of exposure to per-
hydrol solution, significant destructive changes were observed:
delamination and tegument integrity loss; rings of hooklets de-
tachment; outward hepatic interstitial fluid leakage through the
tegument holes; complete dissolution of the protoscolex, indi-
cating the death of the parasite.

Histological examination of liver tissues affected by HE
showed a pronounced degeneration of hepatocytes with the he-
patic lobules atrophy. Along with small atrophied hepatocytes,
large cells with polychromic cytoplasm, a proliferation of connec-
tive tissue, massive perivascular fibrosis with areas of granulation
tissue and multinucleated giant cells were observed. In the cyto-
plasm of the liver cells, edematous appearance (ballooning de-
generation) with irregularly clumped cytoplasm and large, clear
spaces were noted. In some areas, the accumulation of fat drop-
lets within hepatocytes of round or oval shape. In addition, there
was hypertrophy of elastic membranes with rupture in the blood
vessels, filled with thrombus masses (Fig. 5).

Granular degeneration or vacuolation in hepatocytes were
observed. In addition, periportal fibrosis and perivascular scle-
rosis of interlobular vessels were noted. There were areas of
hepatic parenchyma replacement with hyalinised connective
tissue with scarce cellular elements between the fibres with pro-
nounced degeneration.

Evaluation of the histological preparations obtained from HE
patients in the second and third periods of hydatid vital activity
showed that protoscoleces were found not only in the space sur-
rounding the cyst but also in the thickness of the FC itself, as well
as in the hepatic parenchyma around HC (Fig. 6).

The absence of changes in the level of lymphocytes and
leukocytes indicated a short period from the beginning of the
protoscolex exit beyond the cyst, which occurs when the integ-

Fig. 4 The effect of perhydrol on the germinal layer of echinococcus
(unstained wet mount preparation, mag. x36-40). A — the scolex
following 30 seconds perhydrol exposure; B — the scolex following
1-minute perhydrol exposure: free rings of hooklets; C — the scolex
following perhydrol exposure of 1.5 minutes: profound destructive
changes are visible
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Puc. 5 CocmosHue ¢ubposHol kancynel O 0o 06pabomku pacmeo-
pom nepaudposa. OKPAcKa 2eMamoKCUUH-303UHOM. ¥YB8.X36. A —zpy-
6080/10KHUCMAA COEOUHUMENLHAA MKAHbL C 06pa30s8aHUeM Gubpos-
HO20 €106 2pAHYAAUUOHHOU MKaHU, B — nepusackynApHsili cknepos

TE/IbHOM TKaHbHO C Y4aCTKaMM rMasIMHO3a U HEBObLLMM KOSIMYECTBOM
KNETOYHbIX 3/IEMEHTOB MEK/Y BOJIOKHaMM C BblpaXKeHHOM aucTpodu-
ein.

Ha cepuu ructonornyeckmx npenapatos y 60bHbIx ¢ 3 BO BTO-
pOVi 1 TPETbEN CTAAMAX PA3BUTUS BblIM 0BHAPYKEHbI MPOTOCKONEKCHI
HE TO/IbKO B OKPYKAIOLLLEM KWCTY NPOCTPAHCTBE, HO U B TOJILLE CAMOW
®K, a Tak:Ke B NeYEHOYHOMN napeHxume BoKpyr 3K (puc. 6).

OTCyTCTBME U3MEHEHUIA CO CTOPOHBI NOKA3aTeNel YPOBHA IMM-
$OLWTOB M NIEMKOLMTOB FOBOPU/IO O MasIoN A/IUTENBHOCTY Nepuosa
OT Hayana BbIXoZa NPOTOCKONIEKCOB 33 NPESENbl KUCTbI, YTO BO3HW-
KaeT Npu HapyLIeHUM LenoCTHOCTU XMTUHOBOM 060/I04KM U COOTBET-
CTBYET BTOPOM M TpeTbel dpasam passutuma .

Mpy B3aMMOAEWCTBUM C TKaHbIO Nog, BO3aeicTBMEM depMeHTa
KaTanasbl Nepruaponb pacnagaetca Ha H,0 u O,, 4To NpMBOANT K Ae-
CTPYKTUBHbIM U3meHeHuam OK (puc. 7).

MNocne 06paboTku Of Ha CepUM rMCTONOMMYECKMX NPENapaTos B
30He 06paboTKM BblNM OTMEYEHbI HE TONIBKO PACC/IOEHME U AECTPYK-
umnsa ®K, Ho 1 AecTpyKLUMA 3ap0oAbILLEBbIX 31eMeHToB 1.

XapaKTep HapyLweHUa cybKIETOUHbIX CTPYKTYP NO pe3ynsTatam
NPOBEeAEHHbIX in vitro UccnefoBaHUiA CBUAETENbCTBYET O TOM, YTO 06-
paboTka NPOTOCKONEKCOB PAaCTBOPOM NEPTrUAPOA Bbi3bIBAET HE TO/b-
KO OCMOTUYECKMIA CTpecc, rybuTenbHO AeUCTBYHOLLMIM Ha annKasibHYO
LIMTONNIa3My TEryMeHTa NapasuTa, HO U NMPUBOAMT K NMOJIHOM AeCTPYK-
LMK C Noc/eslytoLLIMM pacTBOPEHUEM 33POAbILLEBOrO 3/IEMEHTA.

Puc. 6 Jlokanusayus npomockonekca 8 monuie ®K (A) u 8 neyéHou-
Holi napeHxume (B). OKpacka eeMamoKcunUuH-303UHOM. ¥8.x36
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Fig. 5 The RC fibrous capsule before exposure to perhydrol solution.
Hematoxylin-eosin stain, mag. x36. A — dense fibrous tissue with the
formation of a fibrous layer of granulation tissue; B — perivascular
sclerosis

rity of the chitinous membrane is violated and corresponds to
the second and third phases of the development of EP. When
interacting with the tissue under the influence of the catalase
enzyme, perhydrol decomposes readily to oxygen and water
with the release of heat, which leads to destructive changes in
FA (Fig. 7).

Following the perhydrol treatment of RC in the application
area, the stratification and destruction of FC and the destruction
of the germline elements of HE were noted on the histological
investigation.

According to the results of in vitro studies, the disturbance
of subcellular structures indicates that the treatment of protos-
coleces with perhydrol solution causes not only osmotic stress,
which has a detrimental effect on the apical cytoplasm of the par-
asite tegument but also leads to destruction with the subsequent
dissolution of the germinal layer (endocyst).

DiscussiON

According to the literature data, to date, scolicidal agents
such as 80-100% glycerol, 20-30% NaCl, 70% and 96% ethyl al-
cohol, 10% alcohol solution of iodine, sodium hypochlorite have
shown their effectiveness in the treatment of RC [17, 18]. At

N,

Fig. 6 Localisation of the protoscolex in the thickness of the FC (A) and
the hepatic parenchyma (B). Hematoxylin-eosin stain, mag. x36
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A

Puc. 7 CocmosHue ®K nocne obpabomku pacmeopom nepaudpos.
OKpacKa 2emamoKcunuH-303uUHoM. ¥8.x36-40. A — epyb0o80s0KHU-
cmas coeduHUMensbHas MKAHb ¢ hopMUPOBaHUEM uOPO3HO20 Cr10A
2PAHYNAYUOHHOU mKaHU (1 — Hekpomuyeckue usmeHeHuUs mraHed,; 2
— C0e0UHUMeNbHAA MKAHY, 3 — 2PaHYyAAYUOHHAA MKAHb; 4 — MKAHb
neyeHu); B — enuaHue nepaudpona Ha @K nocne 1 MuHymel 3Kcnosu-
yuu (1 — decmpykyua 8010KHUCMOU CoeouHUMENbHOU MKaHU, 2 —
2n1yb0oKue HeKpomuyecKue usMeHeHUs mrkaHel; 3 — epaHynayuoHHasA
MKaHb; 4 — HepasMomMepHoe passosokHeHue; 5 — ducmpodguyeckue
U3MeHeHUsA 8 MKaHU neYeHu)

OBCYXAEHUE

CornacHo MTepaTyPHbIM AaHHbBIM, Ha CETOAHALHUIA AEHb CBOO
adpdekTnBHOCTb NpK 06paboTKe OMN KUCTbI MOKa3anMn Takne NPOTUBO-
napasuTapHble pacTeopsl, Kak: 80-100% ravuepuH, 20-30% NaCl, 70%
1 96% 3TMNoBbLIN cnupT, 10% CcNUpTOBOIA pacTBop Moaa, rMNoxXaopuT
HaTpua [17, 18]. B T0 ke Bpems, No AaHHbIM APYr1X aBTOPOB, BONPO-
Cbl 3QEKTUBHOCTU YKA3aHHbIX CPEACTB A0 CMX OCTAKOTCA CMOPHBIMMU,
4TO 06YCNOBNEHO BbICOKOM TOKCUYHOCTBIO HEKOTOPBIX U3 HUX, @ TaKKe
HeO0CTaTOYHbIM CKOIELMAHBIM AercTBMEM. Py 3TOM, YacToTa peLm-
[AVBOB NOCNE UX NPUMEHeHMA gocTturaet 2,2-9,2% [19, 20].

B Hawem vccnefoBaHUM Mbl He HabAOAAM HU OGHOTO CyYas
peumnamsa M. AHaNOMMYHbIE UCCNEA0BAHNA C U3YYEHMEM PONU Nep-
rapons npu obpabotke O Npu KUCTax NeyeH bbin NpoBeseHbl U
Apyrumu asTopamu [21, 22]. Tak, Opnos OF c coasT. (2009) B cBOEM
MCCNefoBAaHUM U3yYanu BAUAHUE MEPruapons Ha OCTAaTOYHYK No-
NOCTb NPU HEMapPa3UTapHbIX KUCTaX, BPEMA IKCNO3ULLMK Nepruapona
coctaBnano 7-10 MUHYT, faHHble O yOMHe BO3AENCTBMA He YKa3sbl-
BanuCb. Mo AaHHbIM aBTOPOB, B NOC/EONepaLMoHHoM nepuoge (po 1
rofa) cydaum peumanBoB 3aboneBaHnsa He oTmevanucs [21)]. B pabote
Amonosa LU ¢ coasT. (2015) Takxe Mcnonb3oBanca Nnepruaposb ans
06pabotku OMN nocne 33 U3 neveHu, BPEMA IKCMO3NULMM PacTBOPa CO-
ctasnana 7-10 MUHyT. Pe3ynbTaTbl UCCAEA0BAHMA aBTOPOB NOKa3au,
YTO MOJIHAsA AEe3NUTENN3ALMA C AECTPYKLMEN BHYTPEHHEN NOBEPXHO-
¢t ®K 6e3 npu3HaKOB NOPAXKEHUA PAJOM PACTONOKEHHbIX NOPTasb-
HbIX NyTel oTMeyanacb Ha mybuHe 1,5£0,7 mm. Mo AaHHbIM aBTOPOB,
OTCYTCTBUE KaKNX-TMB0 06bEMHBIX 06pa3oBaHMi Npu NpoBeaeHnmn Y3
1 KT 6b1710 0TMeyeHo B 58,6% caydaes [22].

OTnunTeNbHAA 0COBEHHOCTb HALLEro UCCNeL0BAHMA OT APYTHX
3aKtoYanacb BO BPEMEHM SKCMO3ULMM NepPruapons, KoTopoe noga-
6upanocb HaMKU ¢ YY4ETOM pasmepa M CTaAUU KU3HeLeATeNbHOCTM
mapasuTa B COOTBETCTBUM C Knaccudurkaumein M.HO. Munesnya (1990).
3TM AaHHble Bblan onybankoBaHbl Hamu paHee [23]. Mpu s3Tom pe-
3yNbTaThl MOPGOIOrMYECKOro UCCIeA0BaHUA BUONTATOB NeYeHU Npu
3K anameTpom 5-8 cm B CTaguM «KMBOTO» NapasuTa Mokasanu, 4to
Heobxoauman rybuHa aecTpykumm OK ¢ BbIpaXKeHHbIM CKoneuma-

Fig. 7 FC after application of perhydrol solution. Hematoxylin-eosin
stain, mag. x 36-40. A — dense fibrous tissue with the formation of
a fibrous layer of granulation tissue (1 — necrotic tissue changes; 2 —
connective tissue; 3 —granulation tissue; 4 —liver parenchyma); B—the
effect of perhydrol on FC after 1-minute exposure (1 — the destruction
of fibrous connective tissue; 2 — profound necrotic changes in tissues;
3 —granulation tissue; 4 — uneven fibrillation; 5 — dystrophic changes
in the liver parenchyma)

the same time, according to other authors, the efficacy of these
agents is still controversial due to the high toxicity of some of
them and insufficient scolicidal activity. At the same time, the fre-
quency of relapses after their use reaches 2.2-9.2% [19, 20].

In our study, we did not observe a single case of HE recur-
rence. Similar studies examining the role of perhydrol in treat-
ing RC of hepatic hydatid cysts were also carried out by other
authors [21, 22]. Thus, in their study, Orlov OG et al (2009) stud-
ied the effect of perhydrol on the residual cavity in nonparasitic
cysts; the exposure time of perhydrol was 7-10 minutes pene-
tration depth data were not indicated. According to the authors,
there were no cases of disease recurrence in the postoperative
period (up to 1 year) [21]. In Amonov ShSh et al (2015) study,
perhydrol to treat RC after cystectomy for hepatic hydatidosis
was also used; the exposure time was 7-10 minutes. The results
of the authors' study showed that complete deepithelialization
with the destruction of the inner surface of the FC without signs
of damage to adjacent portal tracts was observed at a depth
of 1.540.7 mm. In addition, the authors noted the absence of
any space-occupying lesions during US and CT in 58.6% of cases
[22].

A distinctive feature of our study was the exposure time of
perhydrol, which we selected, considering the size and periods
of hydatid vital activity per the classification of M.Yu. Gilevich
(1990). These data were published by us earlier [23]. At the same
time, the results of a morphological study of liver biopsy speci-
mens of hydatid cysts with a diameter of 5-8 cm in the stage of a
"live" parasite showed that the required depth of FC destruction
with a pronounced scolicidal effect was achieved after 30 seconds
of exposure to a perhydrol solution (tamponade of the RC with
gauze soaked with perhydrol). In HC with a diameter of more
than 5 cm in the stage of "dead parasite" and "complicated" HE,
the exposure times with perhydrol solution were 1 and 1.5 min-
utes, respectively [23].
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HbiM 3ddekTom focTuranack nocne 30 CeKyHZ 3KCMO3WLMKM PacTBO-
pom neprugpons (tamnoHaga Ol mapneBoii canpeTkoi, CMoYeHHO
nepruaponem). Mpu 3K amameTpom 6osee 5 cM B CTaanM «MEPTBOrO»
N «OCNOXHEHHOTO» 3, BPEMA 3KCNO3ULMM PacTBOPOM Mepruapons
cocTaBuio ot 1 4o 1,5 MMHYT cOOTBETCTBEHHO [23].

3AKNIOYEHUE

MonyyeHHble Hamu pe3ynbTaTbl NOKa3anu, yTo caHauma Of no-
cne yganenua 3K ¢ cnonb3oBaHNEM PacTBOPA NEPruapoaa No3Bos-
€T NPOBECTU YCMeLHYI0 KOHTAMUHALMIO U CBECTU HA HET PUCK Pa3Bu-
TUA PEeLMaMBOB B OTAA/IEHHOM Nepuoae HabnoaeHMs. YCTaHOB/EHO,
YTO NEPrMAPO/b OKA3bIBAET rybUTENbHOE AEMCTBUE Ha 3apObllleBble
3nemeHTbl napasuta B O, Npy 3TOM He OTMeYaeTcA Pa3BUTUA BOCMa-
NUTENIbHOMN PeaKLyKM U He NMOPaXKAETCA NEYEHOYHAA TKaHb.

CONCLUSION

Our results showed that RC management after hydatid cys-
tectomy using a perhydrol solution allows successful decontami-
nation and negates the risk of relapses in the long-term follow-up
period. Furthermore, it has been established that perhydrol has a
detrimental effect on the germinal layer of the parasite in the RC.
At the same time, there is no development of an inflammatory
reaction and the liver tissue is not affected.
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