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HoBoe ycTpoiicTBO ANa acnupauum U MppUrauum
B 3HA,0BUACOXUPYPruM: rMbKasa HacapKa Ans

acnuparopa-uppuratopa ¢ 3¢p(peKToM naMATH
M.C. Mocosu "2, [I.A. Wenmnanos ', [1.A. ®egopos ', E.C. Tunes ', A.A. Bacunbes '

! HaumoHanbHbI MeMLMHCKIA UCCel0BaTeNbCKMIA LieHTp M. B.A. Anmasoa, CankT-TeTepbypr, Poccus;
2 MNepabiii CaHKT-MeTepBypreKuMi rocyaapcTBeHHbI MeAULIMHCKUA YHuBepcuTeT uM. aKaa. W.1. Maenosa, CankT-Metepbypr, Poccus

AHHOTALNA

AkTyanbHocTb. Acnvpaums BUONOrNYECKUX XUAKOCTEW, B TOM YMC/IE KPOBM M MOYM, a TaKXKe MppUraums onepaumoHHOro
nons — BaXHble 33Aa4n Ha boM 3Tane HOMBLUMHCTBA XMPYPrUYECKUX BMELLATENIbCTB Ha OpraHax OptoLLHON MosocTy.
[aHHble GYHKUMKM HeobXoauMbl Ans MPOGMNAKTUKM KOHTaMMHALMM OpIOLLIHOIA MONOCTH, OYMCTKM OMepaLMOHHOro nons
OT CKOMJIEHWUN XMOKOCTU W KPOBSHBIX CrYCTKOB, YTO B CBOK OYepedb NM03BOSISET 0becneunTb OMTUMANbHY0 BU3yanm3aLuio
LNs onepupytoLLero xupypra. [py 3HL0BMAEOXMPYPrUYECKON Pe3eKLMU MOYKU NOALEPIKMBATL YACTOTY ONepaLMoHHOro nons
W afleKBaTHYH0 BM3YaNn3aLMio 30HbI PE3EKLMM 3a4acTyHo ABNSETCS CNOXHOIM 3afauell, 0C0OEHHO NPy 3aHEM PacroNoXKeHUM
onyxonein. 370 CBA3aHO C TPYAHOCTAMU LOCTUMEHWS 30HbI PE3EKLMM U3-3a8 HELOCTATOYHOW ASMHBI UHCTPYMEHTA U/WiK ero
usruba.

Lienb — wn3yyeHmne CBOIICTB HOBOI rMBKOI HacafKu Ans acnupaTtopa-uppuratopa npy peseKumun NoYKM Ha MO BHYTpU-
BpIoLLIHOrO MPOCTPAHCTBA C UCMOSIb30BaHWEM OPraHOKOMIEKCA CBUHBM.

Matepuanbl u MeToabl. Hacagka ons acnuparopa-uppuratopa BbiMoSIHEHa U3 MOMBUHUIXIIOPUAE, MMeeT hopMy NpAMoi
nonow Tpybku anuuon 80 MM 1 anaMeTpoM 6,5 MM, No BHYTPeHHUM BOKOBLIM MOBEPXHOCTAM pacnosiaraloTca ABa KaHana
AvameTpoM no 1 MM, B KOTOPbIX PacrnosfioXeHbl NaTyHHble CTEPXKHM, NPUAAIOLLME KOHCTPYKLUMM PUTMAHOCTb, C BO3MOXHO-
CTblo M3MeHeHUs ee hopMbl ¢ «3addekToM namaTuy». [laHHas HacafKa NPUCOeAMHARTCA K AMUCTaNbHOMY KOHLY CTaHAapTHOM
MeTananyeckon TpybKku acnuparopa-uppuratopa, nocne Yero XWpyproM e npupaetcs HeobxoauMblid U3rnb, AOCTATOYHbINA
ANsi NPOHWKHOBEHMS B TPYAHOAOCTYMHbIE MecTa onepaumoHHoro nons. C ucnonb3oBaHMeM OpraHOKOMIEKCa CBUHBM U Na-
MapoCKOMMUYEeCKOro TpeHaxepa bbina co3faHa Moaenb OpioLLHOM MONoCTH U 3abpIoLLIMHHOMO NpoCcTpaHcTBa. [ns uMuTaummn
3HA,0BUAEOXMPYPrYECKON OnepaLmm UCMofb30BaM lanapoCcKONUYECKUIA UHCTpyMeHTapuid. Mpyu noMoLm nanapocKonuye-
CKWUX HOXKHML, BbINOSHAMM KIIMHOBUEAHYI0 PE3EKLMI0 y4acTKa napeHXMMbl NoYKK (C mpeanonaraeMon onyxonbio). K chopmu-
poBaHHOMY AedeKTy MapeHXUMbl NMOLBOAMNM acnMpaLMoHHble TPYOKM — CHauana CTaHAAPTHYH MpSAMYI0 MEeTaiIMYecKyio
TpybKy, 3aTeM acnmpaLmoHHylo TPYBKy C rMBKOI HacafKoM-HaKOHEYHMKOM, KOTOPOI NpefBapuUTesibHO NpuaaBanu Heobxo-
MBI 13rnb. Mo OKOHYaHUM 3KcnepuMeHTa oueHuBanM 3hdEKTMBHOCTL MCMONb30BaHNUA HOBOTO YCTPOICTBA B YCNOBUSX
TPYLHOLOCTYMHOW JIOKaNM3aLmv 30Hbl pe3eKuuy, 6e30nacHoOCTb ero 1 OKPYaILLMX TKaHEN U OpraHoB, a TaKKe yaobCcTBo
LNS Xvpypra.

Pesynbrarthl. [poBeaeHa oueHKa 3bdEKTUBHOCTM HOBOW HAcafKu MpU pe3eKuuy NpeanonaraeMoi 3afHen Onyxonm nouy-
KW B CMOLLE/IMPOBAHHOM BHYTPUOPIOLLIHOM NPOCTPAHCTBE C UCMOSIb30BaHMEM OpraHOKOMIIEKCa CBUHBM. [1py MCMOb30BaHUM
CTaHAapPTHOT0 HaKOHEYHWKA acnupaTtopa-uppuratopa AoCTyn, acnupaums u uppuraums 6ol 3aTpyaHeHbl M 3aHUManu 6osb-
Lue BPeMEHU, YeM MpU UCMOb30BaHUN HOBOW MMBKOW HacagKu.

BobiBog. HoBas rubkas Hacagka panis acnupatopa-mppuratopa obecneynBaeT 6e30nacHblid U BbICTPLIN JOCTYN K 30HE pe3eK-
LMW NOYKW NpY TPYLHOAOCTYNHBIX JIOKANM3aLumsax onyxonew, a TakKe IQGheKTUBHYO acnupaLyio U UPpUraLuio.

Kniwouesble cnoBa: acrnupaTtop-uppuratop; rMbKas HacafiKa; HaKOHEYHUK; 3HO0BUOEOXUPYPrnyecKaa pesexkuma noyku.
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A novel device for aspiration and irrigation in
endovideosurgery: flexible head for aspirator-irrigator

with memory effect

Mkrtich S. Mosoyan "2, Denis A. Shelipanov ', Dmitriy A. Fedorov ',
Evgeny S. Gilev ', Artem A. Vasil'ev'

! Almazov National Medical Research Centre, Saint Petersburg, Russia;
2 Academician I.P. Pavlov First St. Petersburg State Medical University, Saint Petersburg, Russia

ABSTRACT

BACKGROUND: Aspiration of biological fluids, including blood and urine, as well as irrigation of the surgical field are important
tasks at any stage of the majority of abdominal surgical interventions. These functions are necessary to prevent contamina-
tion of the abdominal cavity, clean the surgical field from fluid accumulations and blood clots, which in turn allows for optimal
visualization for the operating surgeon. During endovideosurgical partial nephrectomy, maintaining a clean surgical field and
adequate visualization of the resection area is often a difficult task, especially with posterior tumors. This is due to difficulties
in reaching the resection zone due to insufficient instrument length and/or instrument bending.

AIM: The aim of the study is to study the properties of a new flexible nozzle for an aspirator-irrigator during kidney resection
on a model of the intraabdominal space using a pig organ complex.

MATERIALS AND METHODS: The nozzle for the aspirator-irrigator is made of polyvinyl chloride, has the shape of a straight
hollow tube 80 mm long and 6.5 mm in diameter; on the inner side surfaces there are two channels with a diameter of 1 mm,
in which brass rods are located, giving the structure rigidity, with the possibility of changing it forms with a “memory effect”.
This nozzle is attached to the distal end of a standard metal tube of the aspirator-irrigator, after which the surgeon gives
it the necessary bend, sufficient to penetrate into hard-to-reach areas of the surgical field. Using a pig organ complex and
a laparoscopic simulator, a model of the abdominal cavity and retroperitoneal space was created. Laparoscopic instruments
were used to simulate an endovideosurgical operation. Using laparoscopic scissors, a wedge-shaped resection of a section
of the renal parenchyma (with a suspected tumor) was performed. Aspiration tubes were brought to the formed parenchymal
defect — first a standard straight metal tube, then an aspiration tube with a flexible tip, which was previously given the neces-
sary bend. At the end of the experiment, the effectiveness of using the new device in conditions of hard-to-reach localization
of the resection zone, its safety for surrounding tissues and organs, as well as its convenience for the surgeon were assessed.
RESULTS: The effectiveness of the new attachment for resection of a suspected posterior renal tumor in a simulated intraab-
dominal space using a porcine organ complex. The access, aspiration, and irrigation were difficult and took longer time with
using of the standard aspirator-irrigator tip, than with the new flexible tip.

CONCLUSIONS: The new flexible aspirator-irrigator head provides safe and rapid access to difficult-to-reach partial nephrec-
tomy sites, as well as efficient aspiration and irrigation.

Keywords: aspirator-irrigator; flexible nozzle; tip; endovideosurgical partial nephrectomy.
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AKTYAJIbHOCTb

Wcnonb3oBakne acnupatopa-uppuratopa — HeOTbEM-
fleMast YacTb MPaKTUYecKM nioboro XMpypryecKoro BMeLLa-
TENbCTBA Ha OpraHax OpIOLLHON MONOCTU M 3abpIOLLIMHHOMO
npoctpaHctga [1, 2]. Mpu 3HA0BUAEOXMPYPrUYECKON pe3eK-
LMW NMOYKM POfib acnmpaLmuy U Mppurauum TpyaHo nepeoLe-
HWTb, MOCKOJIbKY 3TO HeobXoAMMO B MepBylo ouepedb AN
afleKBaTHOW BM3yanu3auum 30Hbl pesekumn [3]. Hanuuue
KPOBM 1 €e CryCTKOB MPM YAANeHUM OMYX0M MOYKM OMacHo
He CTO/IbKO M3-3a pucKa 60MbLLOM KPOBOMOTEPM, CKOMBbKO
13-3a MOBLILLEHNS BEPOATHOCTM MONOKMTENIBHOTO XUpYp-
TMYECKOro Kpas BBMAY TPYLHOW BU3yanu3auuu peseLmpye-
MOM TKaHW, a TaKXKe M3-33 YBEJIMYEHUS BPEMEHW TEM/I0BOVA
WULWEMMM, YTO B CBOK 0YEpefib MOXET MPUBECTU K YXyLLle-
HWI0 PYHKLMOHanbHOrO cTaTtyca noyku [4, 5]. Mopnepxanue
a[leKBaTHOW BU3yann3aumm 30HbI PE3EKLMM 0COBEHHO BaxK-
HO MPM «CNOXHbIX» OMYXOAAX MOYEK, UMEIOLIMX BbICOKMUIA
6ann no HedpomeTpuueckum wkanam (R.E.N.A.L., PADUA),
KPYMHbIX OMyXOJiAiX, @ TaKKe HOBOODpa30BaHMSAX, MMEHLLMX
TPYLHOZOCTYMHOE PacrofoXeHue, NOCKONbKY OnepaTuBHbIE
BMeLLaTeNbCTBA B TaKUX YCNOBUAX CBA3aHbI ¢ bonbLuen Anu-
TENIHOCTBI0 TEMJIOBOW MLIeMUW, 6oNbLUMM 00BEMOM Kpo-
BOMoTepu, bonbLUEN BEPOSTHOCTLI) Pa3BUTUA OCIIOMHEHWIA,
a TaKkKe 60NbLUMM PUCKOM NONOXKUTENTBHOMO XUPYPrUYECKO-
ro kpas [6-8]. Ina obecneyeHns apdeKTMBHON acnmpaLmmn
W Mppurauun B 30He pe3eKuuu MoYKM, B 0C06EHHOCTW npy
«CITOXHOM» PACroIOXeHUU ONYXONK, ANs MOLAepIKaHUs
ONTUManbHOW BU3yaNnu3auuM pe3eLupyeMon TKaHu Heob-
XOAMMO YCTPOMCTBO, MO3BOJISIOLLEE XUPYPry, MaHWUNynmMpy-
fOLLLEMY acmMpaTopOM-MUppUraTopoM, 3aBOAUTb UHCTPYMEHT
HenocpeACTBEHHO K 30HE pe3eKUMM MOA OMyXOSeBbIA y3en,
obecneunsas Npu 3TOM TpaKLMIO Kpas MapeHXWUMbl MOYKW.
C aToi Lenblo Ha Kadeppe yposnorum ¢ KypcoM poboTuye-
CKOW Xupyprm ¢ KnmHukon HMULL um. B.A. AnMasoBa 6bbina
pa3paboTtaHa rubkas Hacagka Ans acnupartopa-uppuraropa
¢ «<addexTom namatu» [9].

MoTeHuManbHO AaHHas Hacajka, bnarofaps CBOEN KOH-
CTPYKLMU, @ TaKKe NpOCTOTe MPUMEHEHMs, NO3BOMMUT Npo-
HWUKHYTb B Donee TPYLHOAOCTYMHbIE MecTa OMepaLMoHHOro
nons u obecneuntb 3GEKTUBHYIO acnMpaLyio U UppUraumio,
a TaKIKe TPaKUMIO TKaHel, YTo ABNAETCA KpaliHe akTyanbHbIM
NPV BbIMOJHEHUN PE3EKLMM MOYKM.

Llens uccnedosaHus — n3yyeHne CBOMCTB HOBOM MMOKOM
HacafiKv 1S acnvpaTopa-uppuraTopa npu peseKumm NoyKu
Ha MoJenu BHYTPUDPIOLLHOrO MPOCTPAHCTBa C UCMONb30Ba-
HWEM OpraHoOKOMI/IEKCA CBUHBM (MOYKM, NEYEHDb, CENE3EHKa,
KULLEYHWK, EeNYLOK, 00NbLION CaNbHUK).

MATEPUAJIbI U METOAUKA

YcTpoicTBO HOBOI rMOKOI HacagKu NS acnupartopa-
uppuratopa

061wwumit BUA Hacaaku npeacTasnieH Ha puc. 1. OHa Bbinon-
HeHa M3 MONMBUHUNIXIIOPUAE, UMeET GhopMy NMPSMOIA Nosoil
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Puc. 1. 00wwuin BUAL TMOKOW HacagKU-HAKOHEYHUKA

LNs acnupaTopa-uppuratopa (cBepxy — (oTo, CHU3y — CXeMa).
] — npoKcuManbHbIA KOHew; 2 — MofocTb; 3 — BHYTPEHHAS
MonocTb [JIS KECTKOTO0 OCHOBAaHWs; 4 — JKECTKMUA CTepeHb,
CMNocobHbIN U3rnbatbcs ¢ aPdeKToM namaTh; 5 — Kopnyc;
6 — nepdopauny; 7 — [UCTaNbHbIA KOHel; 8 — 3aKpyrieH-
HbIN AMUCTaNbHBIN KOHeL; 9 — 3aKpYrieHHbIA NPOKCUMASIbHBIN
KoHeL,

Fig. 1. General view of the flexible nozzle-tip for the aspirator-
irrigator (top — photo, bottom — diagram). 7 — proximal end;
2 — cavity; 3 — internal cavity; 4 — rigid rod, capable of bending
with memory effect; 5 — body; 6 — perforations; 7 — distal end
of the nozzle-tip; 8 — rounded distal end; 9 — rounded proximal
end

Tpy6Ku pmHoii 80 MM 1 AnaMeTpoM 6,5 MM, N0 BHYTPEHHUM
HoKOBbIM NMOBEPXHOCTAM pacrionaraloTca ABa KaHana auame-
TPOM N0 1 MM, B KOTOpbIX PacrooeHbl NaTyHHbIE CTEPXHY,
MPUAAIOLLIME KOHCTPYKLIMM PUTMAHOCTb, C BO3MOXHOCTbIO M3-
MeHeHus ee GopMbl ¢ «3QPeKTOM NamMATU». [TpOKCMManbHbIi
W OMCTanbHble KOHUbI TpybKM uMetoT cpe3 nof yrnom 90°,
MpU 3TOM Kpas 3aKpyriieHbl, HAa AUCTaNbHOM KOHLE pacro-
NOXeHbl YeTblpe AOMOSHUTENbHBIE BOKOBblE Mepdopaumm
(puc. 1).

Hacapka npucoemHsieTcs K AMCTaNbHOMY KOHLY CTaH-
[apTHOW MeTanjM4eckon Tpybku acnupatopa-uppuratopa,
nocsie Yero Xvpypr e npuoaeT HeobXxoauMbIA M3rub, [o-
CTaTOYHbIA 415 NPOHUKHOBEHUS B TPYAHOAOCTYMHbIE MeCTa
0MepaLmoHHOro Nosisi. 3aTeM UHCTPYMEHT BBOAUTCA B BptoLu-
Hyt0 nonocTb Yepe3 12-MM Tpoakap W BbINOSHAETCA TPaKLMS
TKaHeW, acnupauma nMbo MppUraumMs Ha 3aflaHHoM yvacTKe
0MepaLMoHHOro Mons.

Mpoueaypa

C ucnonb3oBaHMEM OpraHOKOMI/EKCa CBUHbM, BKIIIO-
YIOLLEro MOYKM, MeYeHb, KULLIEYHMK, KeNyAOoK, CeNne3eHKy,
BonbLUON canbHWK, a TaKKe JlanapoCKOMUYecKoro TpeHa-
Xepa, npeAcTaBnswLLero cobol NNacTUKOBbIN ALWMK C OT-
BEpPCTMAMMW ANs TpoaKapoB, bblna cMoaenupoBaHa bproLlHas
MosIocTb 1 3abpIoLLMHHOE NpOCTpaHCTBO (puc. 2). ns umuTa-
LM 3H,0BULE0XMPYPrMYECKON ONepaLym UCMoNb30Bau Na-
MapOCKOMMYECKMIA UHCTPYMEHTapKi, @ UMeHHO 3Hpockon 30°,
NanapoCKOMWUYECKUiA 3aXKNM, 1anapoCKONUYecKne HOXHULbI,
a TaKXe acnupaTop-MppuraTop ¢ MeTanu4yecKon TpybKoii
OMMETPOM 5 MM W annHol 32 cM (puc. 3).

OpraHoKoMnneKc pacnonaraiv Takum obpasoM, uTto-
Obl BOCCO34aTh 3Tan 3HLOBUAEOXMPYPrUYECKON pe3eKLuM
MOYKM — CHauana NeBoW, 3aTeM npaBoi. [lpu nomoLm
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Puc. 2. Mogenb GproLuHoOl NonocTv U 3abpoLUMHHOIO NpocTpaHcTBa: @ — cBuHoi  Puc. 3. Habop nanapockonuyeckux MHCTpyMeH-

OPraHoOKOMIMJIeKC; b— nanapOCKoanecxmﬁ TpeHaxep

TOB, BKJIOYas acnupatop-uppuratop B c6ope

Fig. 2. Model of the abdominal cavity and retroperitoneal space: @ — porcine organ ¢ rnbKoii HacaaKoN-HaKOHEYHWUKOM

complex; b — laparoscopic simulator

Fig. 3. A set of laparoscopic instruments including
an aspirator-irrigator assembly with a flexible tip

ol

Puc. 4. CpaBHeHue [OCTYNa K 30He Pe3eKUMM CTaHLAPTHOM HacafKu M HOBOrO MMBKOrO HaKOHeYHWKa [J1s acnupaTopa-upuraropa:
0 — Ha NIeBOV NouKe, b — Ha npaBoi NouKe. | — ¢ UCMoNb30BaHWEM CTaHAAPTHOTO HaKOHEYHWKa acrpaTopa-yppuratopa (BUL CHapyxu),
2 — HOBOW rMOKOM HacafKu LA acnupaTopa-uppuratopa (BUA CHapy»M), 3 — CTaHAAPTHOr0 HaKoHEeYHWKa acnupaTopa-uppuratopa (M3o-
OpaeHue, noy4yaeMoe 3HL0CKOMNOM), 4 — HOBOW MMOKOW HacaaKu Ans acnupaTopa-uppuratopa (M306paxeHue, noay4yaeMoe 3HLOCKOMNOM)
Fig. 4. Comparison of access to the resection area with a standard nozzle and a new flexible tip for an aspirator-irrigator: @ — on the left
kidney, b — on the right kidney. 7 — using a standard aspirator-irrigator tip (outside view), 2 — a new flexible nozzle for an aspirator-
irrigator (outside view), 3 — a standard aspirator-irrigator tip (image obtained by an endoscope), 4 — a new flexible nozzle for an

aspirator-irrigator (image obtained by an endoscope)

NanapocKONUYecKUX HOXKHULL BbINONHSANN KIMHOBUAHYHO
Pe3eKLMI0 y4acTKa NapeHxMMbl MoYKK (C Npeanonaraemoii
onyxonbio) B 061aCTU BEpXHEro Mosiloca CO CTOPOHbI 3af-
Heil MOBEPXHOCTM OpraHa — [aHHas 061acTb KIaccu4ecku
cyMTaeTca Haubonee TPYLHOAOCTYMHOM AN1S MaHUNYNALMA.
K cdopmmrpoBaHHOMyY aedeKTy napeHXMbl NOABOAMNM acnu-
paLMOHHbIe TPYOKM — cnepBa CTaHAAPTHYIO NpsAMYL MeTa-
JIMYECKYI0, 3aTeM acMMPaLMOHHYK0 C MMOKOM HacafaKoW-Ha-
KOHEYHMKOM, KOTOpOMY MpefBapuUTeNbHO MpUAAKT WU3rub,
HeobxoAMMbI ANA [OCTYNa K 30He PeseKLUMM MOYKU. 3KC-
MEepPUMEHT NMPOBOAMA OMbITHBIA POBOTMYECKUIA U JTanapoCKo-
nuyeckuii xupypr. Mo OKOHYaHWM 3KCMEpPUMEHTA OLEHUBANM
3¢ HEKTMBHOCTb MCMO/b30BaHNSA HOBOTO YCTPOICTBA B YC/0-
BMAX TPYAHOAOCTYMHOI JIOKANN3aLMM 30HbI pe3eKunm, bes-
OMacHOCTb ero [J1s1 OKPYXatoLLMX TKaHe! 1 OpraHoB, a TaKKe
yA06CTBO ANA XUpypra.

00I: https://daiorg/10.17816/urovedb05826

PE3Y/IbTATbI

JlocTyn K 30He peseKuMM Moyku (MpaBoi U NeBoii) Obin
0JMHaK0BO BObICTPbIM W Be30MacHbIM NpW UCMOMIB30BaHUK KaK
CTaHAapTHOrO MeTaJIMYECKOr0 HAaKOHEYHMKA acnupaTopa-mp-
puraropa, Tak 1 npy UCroJb30BaHUM HOBOM MMOKOI HacaaKy,
O[JHaKO MpW 3TOM MpUMEHEHWe HOBOW MMBKOM HacafKu nog,
HYXKHbBIM YTTIOM MO3BOJIANO XUPYPry NOLBECTU MHCTPYMEHT He-
NOCPeACTBEHHO B IHO fledeKTa NapeHXMMbl MoYKK, chopMu-
POBaHHOr0 B pe3ynibTaTe pe3eKLmH, 4To no3sonuno bonee ag-
(heKTMBHO 06eCneymBaThb acnMpaLmio KPOBK M CrYCTKOB U TEM
CaMbIM [,06UTLCA yyLLei BU3yanu3auuy 30Hbl Pe3eKLMn, Npu-
yeM 370 Habnopanock ¢ 0benx cTopoH (puc. 4).

Acnupaums Henocpe[iCTBEHHO B 30He pe3eKUMM 3aHsAna
HECKOJIbKO MEHbLUE BPEMEHU MPU UCMOJSIb30BaHUM HOBOW
rMBKOM Hacagkw, OblNo OTMEYEHO MeHbluee BO3AENCTBUE
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Yponorm4eckvie BeNoMocTH

Puc. 5. CpaBHeHme CTaHAaPTHON Hacafikv M HOBOTO MMBKOro HaKOHEYHMKa ANiSl aciMpaTopa-MppuUraTopa fpu KoHTaKTe ¢ opraHamm bproLLIHOi
MosIoCTM: @ — MpY UCMOJb30BaHUM CTaHAAPTHOr0 HAKOHEYHMKA, b — MpU MCMONb30BaHMK HOBOW TMBKOI HacaaKu
Fig. 5. Comparison of the standard aspirator-irrigator tip and the new flexible aspirator-irrigator tip when contacting abdominal organs:

a — using the standard tip, b — using the new flexible tip

(,U,aBJ'IEHVIe, TPaKUMA N T. )J,.) Ha TKaHb MOYKM Npun 3aBeAeHUU
WHCTpyMeHTa B 06/1acTb MHTEpeca Mo CPaBHEHWIO CO CTaH-
AapTHbIM METaIMYECKUM HaKOHEYHWKOM. [pyU KOHTaKTe
MHCTPYMEHTA C MEYEeHblo, KULWKOW W [PYrMMM OpraHamu
He OblNI0 OTMEYEHO TPABMATMYECKOr0 BO3[EHCTBUS HA HMX
MPM1 UCMO/b30BaHUM KaK CTaHApPTHOr0 METa/IMYecKoro Ha-
KOHEYHWKa acnupaTopa, TaK W Npu NpUMeHeHUn r1bkoi Ha-
caaku (puc. 5).

3AKJIKYEHUE

lpoBeaeHo MepBoe MCMbITaHWe HOBOW MOKOW Hacaaku
ONs acnupaTopa-uppuraTopa Ha CMoAenMpoBaHHOM Npy no-
MOLLM CBMHOTO OpraHoKoMmnieKca bptowHon nonoctu. Mpu
Pe3eKLMM NOYKU UCTONb30BaHKUe UCCNeayeMOoil Hacaaku obe-
cneymBaeT 6€30MacHbIN U BLICTPbIN AOCTYN K 30HE PE3EKLUH,
B TOM YMC/e NPy TPYLHOLOCTYMHbIX JIOKAIU3aLUMaX, a TakKe
3(HEKTMBHYI0 acnmpaLymio 1 uppuraumio. [laHHbIA OnbIT Mo-
3BOJISIET PEKOMEHA0BATb YCTPOWCTBO K LaSlbHEMLUMM UCTbI-
TaHWAM in vivo pns uccnefoBaHusa 3dEKTUBHOCTM 1 bes-
0MacHOCTU NPUMEHEHMS.

AOMO/IHUTE/IbHAA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbI BHECAN CYLLECTBEHHbIN BKAL,
B pa3paboTKy KOHLenumu, NpoBeAeHUe UCCNeA0BaHUSA U NOLro-
TOBKY CTaTbM, MPOYAM W 0f00punAn GuHanNbHY Bepcuio nepes
nyonukaumeit. JInuHbI BKNag Kaxaoro astopa: M.C. MocosH —
paspaboTka [AM3aiiHa WUCCNefoBaHUs, pPeAaKTUpoBaHMe TeKCTa
pykonucy; [.A. LenunaHoB — aHanM3 MoflyyeHHbIX AaHHbIX,
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KoHdnukT unTepecoB. ABTopbl eKnapupyroT OTCYTCTBUE SB-
HbIX 1 MOTEHLMaNbHbIX KOH(IMKTOB MHTEPECOB, CBA3AHHBIX C My-
BmKaumeli HacTosLLel CTaTby.

WUcTounuk duHaHcupoBaHus. ABTopbl 3asBNAOT 06 oTCyT-
CTBUW BHeLUHEero (MHaHCMPOBaHWA NpU NPOBELEHWN UCCneno-
BaHUA.
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