v N

v<Z6¢G9

(19)

MUHUCTEPCTBO OBPA3OBAHUA U HAYKU
YKPAUHbDI

rOCYOAPCTBEHHbIA AEMAPTAMEHT
WHTENNEKTYAJIbHOW COECTBEHHOCTU

(12 ONUCAHUME U3OBEPETEHUA K OEKIAPALNOHHOMY MATEHTY YKPAUHbI

UA"’ 53 924
GIMIK” A 61B 5/20

(13)

A

(21), (22) 3asska: 2002031978, 12.03.2002
(24) DaTta Hayana gencteus nateHTa: 17.02.2003

(46) Oata nybnukauyun: 15.02.2003

(72) N3obpeTtaTenb:
KesitkoBckasa TatbsiHa AnekcaHgpoBHa, UA
Kyusk TatbsiHa JleoHnpgoBHa, UA
KesTtkoBckuA EBreHuid ApkagbeBud, UA,
KesaTkoBckuiA AnekcaHap EsreHbeBuu, UA

(73) NateHTOBNAneney;
OHEMPOMNETPOBCKAA MTOCYOAPCTBEHHAA
MEOVLUMHCKAA AKAOEMUA, UA

(54) CNOCOB MOAENUPOBAHUA BbIEPOCOB MOYM U3 MOYETOYHWUKOB B MOYEBOW MY3blPb

(57) Pedbepar:

Cnoco6 mMopenupoBaHus BbIGPOCOB MOYM U3
MOYETOYHMKOB B MOYEBOW Ny3bipb BKMtoYaeT B cebs
[O3UPOBaHHOE BMPbICKMBAHUE XMOKOCTU B Kamepy C
nocrieqymwoLllen peructpaunern BbIOPOCOB METOOOM
LUBETHOrO  OOMMIIEePOBCKOro  KapTMPOBaHUs U
ponnnepomeTpumn. XXnAKocTb BNPbICKMBAIOT B Kamepy,
UMUTUPYIOLLYIO  MOYEBOM My3blpb C  Ta30BbIMU
oTAenamMM MOYETOMHMKOB W HayamnbHbIl  OTAen
MOYEBOro My3blpsl, FOe KOHTPONUPYT AaBleHune
COOEPXKMMOro C ero npeaenbHbIMU  3Ha4YeHUAMU.

LonnnepomeTpuio MpoBOAAT Yepe3 CTEHKy Kamepel,
pasmellas kamepy B MOSIOXKEHUW, MPU KOTOPOM OHa
VUMUTUPYET TMOSIOKEHUE MOYEBOrO Ny3blps B Tene
nayueHTa npy ynbTpasByKOBOM UCCIELOBAHUN.

OdmynancHein  GtoneTeHb  "lMpombilUneHHas
cobctBeHHocTh". KHura 1 "M3obpeTeHunsa, nonesHble
Mogenu, Tonorpadun  MHTerpanbHblX  MUKpocxem",
2003, N 2, 15.02.2003. ["ocynapCTBEHHbIN
AenapTaMeHT  MHTENNeKTyansHoW  COBCTBEHHOCTM
MuHucTepcTBa 06pa3oBaHUs U HayKkn YKpauHel.

53924 A

UA



v N

v<Z6¢G9

(19)

MINISTRY OF EDUCATION AND SCIENCE OF
UKRAINE

STATE DEPARTMENT OF INTELLECTUAL
PROPERTY

(12) DESCRIPTION OF DECLARATIVE PATENT OF UKRAINE FOR INVENTION

UA"’ 53 924
(51) Int. CI.7 A 61B 5/20

(13)

A

(21), (22) Application: 2002031978, 12.03.2002
(24) Effective date for property rights: 17.02.2003

(46) Publication date: 15.02.2003

(72) Inventor:
Kviatkovska Tetiana Oleksandrivna, UA,
Kutsiak Tetiana Leonidivna, UA,
Kviatkovskyi Yevhen Arkadiiovych, UA,
Kviatkovskyi Oleksandr Yevhenovych, UA

(73) Proprietor:
DNIPROPETROVSK STATE MEDICAL
ACADEMY, UA

(54) METHOD FOR MODELLING EJECTION OF URINE FROM URETERS TO BLADDER

(57) Abstract:

The method for modelling the ejection of the
urine from the ureters to the bladder comprises
the measured injection of the liquid into the
chamber followed by the recording of the
ejections employing the colored dopplerometry.
The liquid is injected into the chamber
simulating the bladder with the pelvic divisions
of the ureters. The pressure of the bladder
content is measured and compared with the
limiting  values. Dopplerometry is performed

the chamber in position
position within the body
the ultrasound

through the wall of
simulating the bladder
of the patient corresponding to
examination.

Official
1 "Inventions,

bulletin  "Industrial  property". Book
utility models, topographies of
integrated  circuits”", 2003, N 2, 15.02.2003.
State Department of Intellectual Property of the

Ministry of Education and Science of Ukraine.

53924 A

UA



v N

v<Z6¢G9

MIHICTEPCTBO OCBITU | HAYKW YKPATHU

OEPXABHWA OENAPTAMEHT
IHTENEKTYANbHOI BNACHOCTI

(12) ONMnc BUHAXOAY OO OEKNAPAL

(19)

UA"’ 53 924
GIMIK” A 61B 5/20

(13)

A

INHOIO MATEHTY YKPAIHU

(21), (22) [aHi CTOCOBHO 3asABKMU:
2002031978, 12.03.2002

(24) OaTta HabyTTa YmHHocTi: 17.02.2003

(46) My6nikauis BinoMocTen Npo BUAaqy naTteHTy
(mneknapauinHoro nateHTy): 15.02.2003

(72) BunaxigHuk(n):
KesaTkoBcbka TeTtaHa OnekcaHpgpiBHa, UA ,
Kyusik TetsiHa JleoHigiBHa, UA,
KesiTkoBcbkuii €BreH Apkagiviosud, UA,
KesTkoBcbkuii OnekcaHgp €sreHoBud, UA

(73) BnacHuk(n):
OHINMPOMNETPOBCLKA OEP>XABHA MEOUYHA
AKALIEMIA, UA

(54) cNOCIBE MOAENIOBAHHA BUKMIIB CEYI I3 CEYOBO/AIB Y CEYOBUA MIXYP

(57) Pedbepar:

Cnoci®6 MogentoBaHHA BUKUAIB Cedi i3 ceyoBodiB
y CEeYOBMI MiXyp MICTUTb [030BaHi BMOPCKYBaHHS
piavHN Yy Kamepy 3 NoAanbLUOK peecTpauielo BUKnais
LUIISIXOM KOJIbOPOBOrO AOMMEPIBCBKOrO KapTyBaHHs Ta
ponnepometpii. Mpu UbOMY pigWHY BNOPCKyOTH Y
kamepy, sika Mae BNacTUBOCTI Ce4YOBOro Mixypa 3

Ta3oBMMWU BigginaMyM ce4voBoOfiB  Ta MOYaTKOBUM
BigdiNoOM ce4yoBOro Mixypa, Ae KOHTPOSoTb TUCK
BMICTY 3 WOM0 MEXOBUMW  3Ha4YeHHsMK, a
AONNEPOMETPIIO 3AINCHIOITL Yepes CTiHKY Kamepu sk
CTiIHKYy Ce4oBOro Mixypa, SKWAA pPo3MillyloTb B
MOMOXEHHI, ageKBaTHOMY [0 MOSOXEHHSA nauieHTa
npw ynbTpasBYKOBOMY OOCHIOMKEHHI.

53924 A

UA



v N

vZ6¢§

170

15

20

25

30

35

40

45

50

55

60

65

Onuc BuHaxony

BuHaxig BigHoCUTbCA OO MEAUUWMHW, NEPEBaXKHO A0 BU3HAYEHHS, BUMIpIOBaHHS abo peecTpauil Ans QiarHoOCTUYHUX
yinen, agebinbLioro 4o BUMIpIB CEHOBMBIGHUX (OYHKLiA, Ta MOXe OyTW BMKOPUCTaAHWM B eKCEpUMEHTANbHIN MeauUuHi,
Hanpuknag B yporsiorii.

B giarHocTuyi nopylleHbs ypoauHamikn BepXHiX CEHOBUX LUNAXIB OCTaHHIM Yacom novarnu 3acTOCOBYBaTU KOMbOPOBY
yrnbTpacoHorpadgilo Ta HAONMEpPOMETpPilD CeYoBMX BUKMAIB i3 cedoBogiB [1,2]. Lled meTon 3HaxoauTbCcs Ha eTani
CT@HOBMEHHSA, TOMY aHani3 pisHUX acnekTiB AonnepomeTpil BUKMAIB Cedi i3 TepMiHanbHWX BigAginie ce4voBogis
noTpebye yTOYHEHHS.

Binomuii cnoci6 mogentoBaHHA BUKUAIB ceYi i3 CEYOBOAIB Y CEYOBUI MIXYpP, WO MICTUTb JO30BaHi BMOPCKYBaHHA
PiOVMHN Yy Kamepy 3 NofanblUol peecTpalielo BUKMAIB LUMAXOM KOMbOPOBOro AornfepiBcbkoro kapTyBaHnHa (KOK) i
OOnnepoMeTpii, a TakoX npu aHanisi gonneporpaMm AogaTKOBE BU3HAYeHHs ob6'eMy OOHOro BUKMAY, CMiBCTaBIIEHHS
AaHUX 3 pearnbHUM 06'eMOM BMOPCKHYTOI PigMHU Ta BUBEOEHHS eMMipUYHOro koedilieHTy Ans po3paxyHKy iCTUHHOrO
ob'eMy pignHU Ta XBUIMHHOTO 06'eMY Npu SONNEPOMETPIl CeHOBOAHO-MIXYpOBUX BUKMAIB [2].

Bigome piweHHA 3apadvi 4O3BONSE iMiTyBaTU CeYoBi BUKMAW OO30BAHUMMW BMNOPCKYBAHHAMMW PiOUHKU 3a SOMNOMOro
wnpuua y kKaydykoBy Kamepy OKpyrroi copmMu, sika Mae BWUMMSA Yawi 3 NpUBIOHUMU enacTUYHMMK Tpybkamu, Lo
nigxoasTb 3 BOKiB 40 AHA KaMepy Ta iMiTyr0Tb CEHYOBOAM.

MpoTe iMiTauis ce4oBMX BUKUAIB Y OKPYINYy Kay4yKoBy Kamepy 6e3 Bepxy 3 NpuBIOHUMU enacTUYHUMKU TpyBkamu, Wo
iMiTYIOTb CcevoBOAMW, He BiAMNOBIAaE peanbHUM yMOBaM 34iMCHEHHs Lboro npouecy. Kamepa HefocTaTHbO enacTuyHa,
TUCK PIgWMHN Y Hili SOPIBHIOE aTMOCHEPHOMY, OCKIMIbKM BOHA BigKpWUTa 3BEPXY Ha BigMiHY Big 3aMKHEHOI kamepu
Ce4yoBOro Mixypa niegmH1. TUCK ¥y OCTaHHbOMY cTaHoBUTb 15-20cm Bof. CT. y CTaHi MOKo, Mig Yac Ce4OoBUMNYCKaHHS Y
XiHok - 30-50cm Bog.cT., y 4onosikiB - 60-90cm Bog.cT. [3]. TpyOku, Yepes ki BNOPCKYETLCH piAMHa He MaloTb
3aMUKal4oro MexaHiamy, Lo MPUCYTHIN BHYTPILHBOCTIHKOBIN YacTMHI cevoBoay (KOce NOSIOKEHHs, Xig Y miacnuaoBin
obonoHui, ocobnuea copma ycta, T. iH.) Ta BiOnoBigHOI enacTu4HOCTi. BropckyBaHHs piguHKU WwWnpuuem Yepes Tpyoku
npoBoAMTECA 6e3 KOHTPOMIo TUCKY Y TpybKax Ta enacTU4HIN kamepi, a AaTyvK Ans YNbTpasBYKOBOro AOCHIAXKEHHS
3HaxoOuTbca y B6eanocepenHbOMY CTHMKaHHI 3 MOBEPXHEIO PiOWHW, fika 3anoBHIOe kamepy. Lle cyTTeBo BigpisHseTbea Big
CKaHyBaHHSA CE4YOBOro Mixypa nauieHTa y peanbHUX YMOBaX, Npu SKOMY OaTYMK CTUKAETBLCA HE 3 cevelo, a 3 M'aKuMu
TKaHWHaMW. BigpisHAETLCA TaKoX NONOXEHHA JaT4yMKa No BiQHOLIEHHIO OO BUKUAIB piOuHK AK 06'eKTa CKaHyBaHHS.

BuBeneHuin emnipuyHuin koeddilieHT Ans pospaxyHkis ob'eMy ogHOro BMKMAY Cedi Ta XBWUIMHHOMO 06'eMy ceui,
odepXaHu MoAerntoBaHHAM Ce4YoBMX BMKWMAIB, AopiBHioe 0,5. Akwo, kopucTyrouncs TabnuyHWMU OAaHUMK aBTOpIB
MpPOTOTMNY, NPOBECTH PO3pPaxyHkU ob'eMy OOHOro BUKMAY cedi y obCTexyBaHMX OCi® y HOPMI, SKUA He MpUBOAWUTHLCA
aBTopamu, i ANS LbOro NOAIMMTU 3HaA4YeHHs XBUIMHHOTO ob'eMy cedi, WO ogepaHe 3 ypaxyBaHHAM eMnipuyHoro
koedilieHTy i gopiBHOEe y cepegHbomy 9,3+0,31Mn, Ha KinNbKiCTe BUKMAIB 3a XBUNMHY (Y cepeaHboMy 3 BUKMAOMW), TO
cepenHii ob'em opgHoro Bukugy 6Oyae 3,1mn. BpaxoBytouu, WO yciM OGCTEXyBaHUM nepeq YhbTpasBYKOBUMM
AocnigXeHHAM NpoBoAUIIoCcH 3HaYHe nepopanbHe BOAHE HaBaHTaXEeHHs 3 po3paxyHKy 10Mn/kr macu, Ta maioudn Ha
yBasi AaHi, Wo XBUMNHHMIA 00'eM BUKMAIB cedi Npu chopcoBaHOMY Aiypesi 3 BOOHUM HaBaHTaXeHHAM - Big 3-4mn oo
14-16mn [4,5], Take 3HadeHHA o6'eMy ogHOro BUKMAY € Aewo Manum. Takum YMHOM, HemonikM MOAEMOBaHHA €
NPUYNHOK HEOOCTaTHLOI TOYHOCTI MpU BUBEOEHHI eMnipuyHoro koedilieHTy npu obuncneHHi o6'eMy ogHoro BUKMAy
cevi, 3aHUXKEHHS oro, Lo BKasye Ha nepebinblueHHs BU3HaYeHHs! BENUYUHM NOTpPILLHOCTI. Pasom 3 TUM, Lei NokasHuK
€ BaXIIMBMM NPU BUBYEHHI pO3airbHOT YpoaMHaMIiKM KOXHOTO ce4oBOAY Ta PO3A4iNbHOro Aiypesy HUPOK, WO AO3BOSIAE
HeiHBa3WBHUM METOLOM OofAepKaTu BiQOMOCTI Npo hyHKLIOHaNbHWIA CTaH HAPOK i BEPXHIX CEHOBUX LUMAXIB.

[o npu4unH, WO nepelkomKaloTe AOCATHEHHIO TexXHIMHOro odikyBaHoro pesynbTaTy y BigomMomy cnoco®i,
BiOHOCATBCA HU3bKWIA piBeHb iMiTauil BMKMOIB cedi i3 Ce4voBOAIB Yy CEYOBMI MIXyp, irHOpyBaHHS BiATBOPEHHS
peansHUX YMOB X YfbTPa3BYKOBOIO CKaHYBaHHS i KONbOPOBOrO KapTyBaHHS, @ TaKOX HU3bKa TOYHICTb BU3HAYEHHS
00'eMy OHOTO BUKMAY Ta XBUITMHHOIO 0b'emy ceui.

B ocHoBy BMHaxogy NOCTaBNeHo 3agadvy CTBOPUTW TakMi chnocib MoAentoBaHHSA BUKMAIB Ceui i3 TepMiHanbHMX
BiO4inie ce4voBoaiB y CeHOBUI MIXYp, B SKOMY LUNSIXOM MaKCMMarbHOro HabnumkeHHa YMOB iMiTauii cedoBUX BUKMAIB Ta
X yNbTpa3BYKOBOrO CKaHyBaHHS i JONNEpoOMeTpii 4o peanbHUX 3abesnedyeThbCs NigBULLEHHSA TOYHOCTI Ta 06'€eKTUBHOCTI
MOZENOBaHHSA MpoLecy YpoanHaMikn BEpXHiX Ce4oBUX LUNSXIB, @ came BUKMAIB Cevi i3 cevoBOiB Yy CeHoBUIM MiXyp, X
OLHKM MeTodOM YrbTpa3BYKOBOI AOMMEPOMETPIl, a TakoX MiABWLLEHHS O0'€KTUBHOCTI OOMNNEPOMETPUHHNX KPUTEPIiB,
LLIO PO3PaxoBYOTLCA.

[Hs BMpilleHHA nocTaBneHol 3agadvi y cnocobi ModentoBaHHA BUKMAIB Cevi i3 ceYvoBOAIB Y Ce4YoBUM MiXyp, WO
MICTUTb OO30BaHi BMOPCKYBAHHA pPiOWHW Y Kamepy 3 noganbllolo peecTpauielo BUKMAIB LUMAXOM KOfbOpPOBOro
AONepiBCbKOro KapTyBaHHA Ta AonrepoMeTpii, BignoBigHO 3 BWHAXOAOM, PiAMHY BMNOPCKYIOTb Y Kamepy, fika Mae
BNAcCTUBOCTiI CEYOBOro Mixypa 3 Ta3oBMMU BigdifiaMu ceYoBOLIB Ta NoOYaTKOBMM BiOLiINOM cediBHMKA, A& KOHTPOSoTb
TUCK BMICTY 3 IOr0 MEXEBUMU 3HAYEHHSIMU, @ LOMMepOMETPIlo 3AINCHIOTL Yepes CTIHKY KaMepu fK CTiHKY CeYOBOro
MiXypa, Sk po3MilLytoTb B MOSIOXKEHHI, afeKkBaTHOMY [0 MOMOXEHHs nauieHTa npu ynbTpa3ByKOBOMY AOCHIOXKEHHI,
npv YMOBI, O PiAUHY BNOPCKYIOTE Yepes cevoBia, BNAacTUBOCTI AKOro A0AATKOBO HadaHi kamepi.

MpUYnHHO-HacNiOKOBUIA 3B'A30K CYKYNMHOCTI iCTOTHMX O3HaK, WO 3asiBNSAOTLCSA 3 OYiKYBaHUM TEXHIMHUM pe3yribTaTom
nonsrae y HacTynHomy.

[ns BiOTBOPEHHSI Mpouecy 3OiNCHEHHS CEYOBMX BUKUAIB i3 CEYOBOLIB Yy CEYOBMI MiXyp, AK Yy Kamepy, Ons
BMOPCKYBAHHS PiOVHN BUKOPUCTOBYIOTH HaTyparbHUA aHaTOMIYHWMI npenapaT Ce4YOoBOro Mixypa 3 TasoBUMM Bigainamu
CEYOBOAIB | NOYATKOBMM BigAiNMoM cCediBHWMKa NpU yMOBI MOro MepeicHOro cnamoro cTaHy. [OoUinbHICTb 3acToCyBaHHs
aHaTOMIYHOro npenapaTy Ce4OBOro MiXypa NOSCHIOETLCS TUM, WO, 3aBASKN He BTpaYeHili enacTUYHOCTI, Ce4OBMIN MiXyp

4-
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3MiHIO€ CBii 06'eM BIiQNOBIAHO KiNbKOCTI PiAMHM, WO Y HBOMY 3HaxoauTbes. [Jo3oBaHe BMNOPCKYBaHHA Linpuuem abo
iHXEeKTOpOM piAWHW Yy Kamepy, SiKka NpeacTaBreHa npenapaToM HaTyparibHOro Ce4YoBOro Mixypa, Yepes TasoBi Bigainm
Ce4oBOAIB 3 MPUPOAHUM 3aMUKaYMM MEeXaHi3MOM AO3BOMFE iMITYBaTW BUKMAMW, AKi 3@ CBOIMU XapaKTepucTMKamu
MaWke iOeHTUYHI BUKMAEM Cedi, Lo peecTpyloTb Y nauieHTiB. [liarHocTMka BiOTBOPEHHS peanbHWX YMOB AaHoro etany
YPOAMHAMIYHOTO MpoLecy 34IMCHIOETbCS KOHTPONeM TWUCKY PiAWMHW, WO 3HaxoAMTbCA y CeYOBOMY MiXypi, Yepes
noYaTKoBMI BiOAin cedviBHMKA Ta MOro OTBIp Y CEYOBOMY MiXypi, @ TaKOX KOHTPOMeM TUCKY y ce4oBogi nig 4ac
30iNCHEHHA CeYOBUX BMKMUAIB. Y pasi AOCATHEHHS MeXeBUX 3Ha4YeHb TUCKY NOAaETbCs MonepemKylounidi 3ByKOBMI
curHan. [ns BiOTBOpPEHHA YMOB YNbTpa3BYKOBOrO CKaHyBaHHS, MogibHWX A0 KiHIYHMX, aHaToOMiYHOMY npenapaty
CeYoBOro Mixypa HagaeTbCsl MOMOXKEHHS!, BiANOBiAHE MONOXEHHIO CeYOBOro Mixypa nauieHTa, a AaTuyuk, i3onboBaHui
naTeKcHOIo NMiBKOIO, 3MALLEHOlo refneM, nepemillyeTbes No nepeaHbo-BepXHili NOBEPXHi cevyoBoro Mixypa.

BukopucTtaHHa cnocoby MofentoBaHHsS BUKMAIB cedi i3 cevoBOAiB Yy CEeYOBUM MiXyp, WO MNPOMNOHYETLCS, Hapjaro
MOXITMBOCTI BUBECTWU HOBMI, OirblU TOYHUIA, eMNipUYHUIA KoedilieHT ons pospaxyHkiB 06'eMy OfHOro BMKMAY cedi Ta
XBUSTMHHOIO o6'eMy cedi Npy AONNEpoMETpii CEHOBMX BUKWUAIB Y CE4OBUIA MiXyp. 3aBOsKM 3asiBNeHOMY cnocoby Oyrno
BCT@HOBMEHO, WO MOrpilWHICTL BUMIpOBaHb 3anexuTb Big ob'emMy nopuii cedi, WO BNOPCKYOTLCA Y CEHOBMI MiXyp i3
cevoBoay. Byno pospaxoBaHo pi3Hi 3Ha4YeHHS eMnipuYHoro koedilieHTy ans ob4yncrneHHs 06'eMy ogHOro BUKMAY cedi B
3aneXHoCTi Big iHTEHCUBHOCTI Aiypesy. EMMipMyHMIA KoeilieHT BigMIHHOCTI po3paxoBaHoro Ta peanbHoro o6'emis
BUKMAIB Ceui y HOPMI Npu 3BMYaRHOMY BOAHOMY pexumi ( Mpu BnopcKyBaHHi 1Mn Ta 1,5mn pignHwn) [4] B cepenHbomy
cknaB 0,60+0,03 (koedbiyieHT Bapiauii 19,6%), npn ModerntoBaHHi yMOB Oinbll iHTEHCMBHOMO hOpPCOBAHOMo Aiypesy
(BnopckyBaHHa 2mr1, 3mMn Ta 4mn piamHn) - 0,75+0,02 (koedviuieHT Bapiauii 14,6%). 3HaveHHa koediuieHTa Bapiauil
y mexax 10-20% cBigunTb Npo cepedHe poscitoBaHHA pagy. Mixk 3HadeHHaMU koedpilieHTiB € BiporigHa pisHUUS npu
p<0,05 3a kpuTtepiem CT'togeHTa.

PospaxyHok o6'eMy ofHOro BUKMAY Cedi NpW BUKOPWUCTaHHI ofep)aHoro koediuieHTy 3a gaHuMu gonnepometpil
CEYOBUX BUKMAIB aBTOPIB NPOTOTUNY Y HOpMi Npu yMoBi cpopcoBaHoro aiypesy aopiBHioe 4,7Mn (XBUIMHHUA o6'em
BuKuAie cevi 9,3mn ginumo Ha koediyieHT 0,5, BM3Ha4YeHUn npu cnocobi MogentoBaHHs BUKUAIB cedi y npoToTuni, Ta
Ha KinbKicTb BUKMAIB 38 XBUMMHY - 3 BUKMOM, i MHOXUMO Ha KOedilieHT, ogepXaHuii Npu BUKOPWUCTaHHI 3asiBNEHOro
cnocoby mogentoBaHHsA, - 0,75), wo y 1,5 pasn Binblue, Hik 3a po3paxyHKamy i3 3HAYEHHAM 3amnpOrnoHOBaHOM Y
npoTtoTuni koediuieHTy (3,1mn). Taki 4aHi BignosigaTse yMoBamM hOpCOBaHOMO Aiypesy Micns BOOHOMO HaBaHTaXeHHS.

OmxKe, CYKYMHICTb iICTOTHUX BiOOKPEMIoIoUYMX O3HaK 3asBNSEMOro pilleHHs 3apdadi BBaxaeTbcs cyTTeBolo, 60 mae
NPUYNHHO-HaCNIAKOBWIA 3B'A30K 3 TEXHIMHUM pe3ynbTaToM, Lo 3aaBnAETbCS.

3icTaBneHHa 3asBnseMoro o6'ekTy 3 MPOTOTMNOM CBIQYMTE MPO Te, Lo BMKOPUCTaHHSA crnocoby MoperoBaHHA
BUKMAIB Cedi y CeYOoBUM MiXyp, WO 3aaBNSETbCA, OO03BONMSE NIOBULMTM TOYHICTL | OO'€KTUBHICTE AaHMX
yNbTpa3ByKoBOI AgonnepoMeTpii ceqoBux Buknugis y 1,5 pasu.

Ha dirypi HagaHWin 3aranbHUiA BUMMSO Kamepu, Wo iMiTye cevoBuin Mixyp. Kamepa, Wo iMiTye cevoBuin Mixyp Ta
BXXMBAETLCS ANA BiATBOPEHHA crnocoby, Mae TasoBi Bigainu cedvosogis 1, cevoBUi MiXyp 2, BMOPCKyBaHy piauHy 3,
noYaTKOBMI BigAin cediBHMKA 3 NMepeaMmixypoBOlo 3ano3oi 4, Wnpuy Ons BMNOPCKYBaHHS piguMHU 5, MaHomeTp ans
KOHTPOIIO TUCKY 6.

BigomocTi, Wwo niaTBepaXytoTb MOXITUBICTE AOCATHEHHA TEXHIYHOMO pesynbTaTy NonAralTs B HACTYNHOMY.

[nsa apiicHeHHA MofdenioBaHHA BMKUAIB Cedi i3 CEYOBOAIB Y CEYOBUM MiXyp, SIK Y Kamepy, sika Mae BnacTUBOCTI
Ce4yoBOro Mixypa 3 TasoBMMW Bigdinamu ceqoBofiB Ta MNOYaTKOBUM BIiAAINIOM CediBHUKA, BMNOPCKYBann LO30BaHWM
YMHOM piAnHy. Y nofarnbLIOMy B Hili KOHTPOOBarM TUCK BMICTY 3 MEXEBUMU 3HAYEHHSIMU Ta peecTpyBanu BUKUAM cevi
wrnsaxom KOK ta gonnepometpii. Mpu L4boMy OOMNMAEPOMETPIO 3AINCHIOBANN Yepes CTIHKY 3MOAENbOBaHOI Kamepu, siK
CTiHKY Ce4YOoBOro Mixypa, a OCTaHHil po3TalloByBanu B MOSOXEHHI, Lo 6yno agekBaTHUM OO MOMOXEHHs nauieHTa nig
Yac ynbTpasBYKOBOrO OOGCTeXeHHsi. BnopckyBaHHA piouHW 34iicHIOBanM 4epes cedyoBig y Kamepy, Lo
BUKOPUCTOBYBAmach.

[Onsa nioTBepaXkeHHs BIOATBOPEHHs1 3asiBrieHoro crnocoby ©Oynu nposefeHi gocnimkeHHs MeTogom KIOK Ta
ponnepomeTpii BUKMAIB piguHn Ha 10 aHaToMiYHMX npenapatax ce4oBoro Mixypa (20 ceqoBopfiB) YOMOBIKIB BiKOM
45-60 pokiB, AKi 3arMHynNN Big TPaBM i He Marnu 3axBOPIOBaHb HUPOK i BEPXHIX CEHOBUX LUNSAXIB.

MpenapaTn cedoBOro Mixypa 3 Ta3oBMMMW BigAinamMy CeYOBOAIB Ta MOYATKOBOK YaCTMHOK cediBHWMKa Opanu Ha
npoTasi gobu nicns 3arnbeni. YmoBow Oyno nepebyBaHHS CEYOBOrO Mixypa y crnanomy cTaHi abo HanoBHEHHS
HEeBEeNWKOK KinbKicTio cedi. lNMpenapatv cevoBoro Mixypa npomuBany i3ionoriyHUM pPO3YUHOM Yepes CeuiBHUK Ta
HanoBHoBanM disionoriyHumM pos3vmHom Ao ob'emy 150-300Mmr, Tak K YiTKi SONIEPOMETPUYHI NOKA3HUKN PEeECTPYIOTHCA
npyv HanoBHeHHi cevoBoro mixypa go 150-300mn [2,4]. 3a gonomMorow CMCTeMu, Lo BKIoYana MaHoMeTp Ta AaTyuk
3BYKOBOFO KOHTPOMIO, SIKMWA CrnpaubOBYBaB MpU NepeBUWLLEHHI 3a0aHoro piBHA TUCKY, Yepe3 CediBHUK npoBOAunv
KOHTPOIb TUCKY PignHKN ¥y ce4oBOMY Mixypi, Wwob BiH ByB y mexax 20-45¢cm Bog.cT.

BnopckyBaHHs KOHTpOSbHMX OO'eMiB pi3ionoriiHOrO po3dMHY y Ce4YOoBWMWA MiXyp 3A4iiCHIOBanu LWNpuUeM Yepes
enacTu4Hy TpyOKy BignoBigHY 3a AiaMeTpoM Ao giameTpa cevoBoay, 3'€AHaHy 3 MaHOMETPOM | BBEAEHY B HAAMIXypoBY
YacTUHy cevoBogy O6nM3bKo OO BHYTPILLHBLOCTIHKOBOT YacTUHM Ta (hiKCOBaHy NiraTypolo Ha ceqoBogi. [py BNOPCKyBaHHI
i3iONOriMHOrO  po34MHY CcTexunu 3a Tum, Wob Tuck y cedvosogi Oy 50-80cm Bog.ct. [Micns ©GaratopasoBux
BMOPCKYBaHb Yy pasi NepeBULLEHHs 00'eMy CeYOBOrO Mixypa Ta TUCKY B HbOMY AOMNYCTMMUX 3Ha4eHb HaaruvLIKu
izionoriMHOro po3ynHy BMUMNYyCKanu Yepes CeiBHUK.

PeecTtpauito Bukmaie ia cedoBogy nposogunu 3a gonomoroto anaparta Logiq 400-MD koHBekcHuM gatyunkom 3,5MIMy
metogom KIOK Ta gonnepometpii. Jatunk, 3akrodeHWid y naTekCHy OBOMOHKY, 3MallleHy rernem, pos3TalloByBanv Ha
nepenHbLO-BEPXHIN CTiHL CEHOBOro MiXypa, PO3MICTMBLUM MOro i cevoBOAM Y NpaBUSlbHE aHATOMIYHE MOSIOXKEHHS, SK Y
nauieHTa nig 4Yac obcTexeHHs. Popma KONMbOPOBOrO 300paXkeHHs BUKWMAIB PigvMHW Ta AONNepoMeTpuydHi Kpusi Gynn
ofepXaHi TakMMu, SIK y NauieHTiB B KiHIYHUX yMOBaX.

5.
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[Mpy ekcnepumMmeHTanbHUX AocniaxeHHax npoeeaeHo 400 BUMiptoBaHb A0O30BaHOI KifbKOCTI i3ionorivYHOro po34vmHy
y CEYOBMI Mixyp Yepes cedoBoau. MNpuknag po3paxyHKiB OnA OOHOrO eKcrepuMeHTy amBe. y Tabnuuyi 1. B Tabnuui
HaBedeHi AaHi JonnepoMeTpuyYHUX nokasHukie. Beogunu 1mn, 1,5mn, 2mn, 3mn 1a 4Mn isionoriMHOro posyuHy. Y
KOXHOMY Ce4OBOfi BBEOEHHSI KOXHOro Ao3oBaHoro ob'eMy piguHv nosToptoBanu 5 pas. BusHadanu cepegHe 3HadeHHs
po3paxyHKkoBMX 0O6'eMiB piguHM 3a fgonomoroto gonsniepomMeTpii. KoHTpornbHWi 06'eM  pigvHKW, WO nignarae
[ONSEPOMETPUYHUM BUMIPIOBaAHHSAM, BUCTaBNsAnM nobnuay ycTs ceyvoBOAY Ha NoYaTKOBOMY BigpisKy ramiHapHoro
CTPYMeHs1 ceyoBoaHO-MixypoBoro Bukmay. BumiptoBanu noro giametp (D). Mo gonnepoMeTpuyHin KpuBiA BU3HaYanu
cepegHio weuakicTe (Veep) i vyac sukugy (T). Mo gonnepoMeTpu4HUM AaHWM 3Haxoaunu ob'em opgHoro Bukuay (V) 3a
dopmyriolo:

V=rD?/4VcepT (1)

PosapaxoByBanu cepegHe 3HaYeHHsi ANsl KOXKHOro Ao30BaHoro ob'eMy AaHoro cevoBofy Ta BUBOAWUMM eMMipUYHUA
koedilieHT BigMIHHOCTI iCTUHHOIO Ta po3paxoBaHoro 0b'eMiB BNOPCKHYTOI piauHu.

[ani 3Haxogunu cepenHe 3HaYeHHs KoedilieHTa Ans Ao30BaHWX o0'emiB, BignoBiOHWX YMOBaM HOpMarbHOro
AeHHoro giypesy (1mn Ta 1,5mMn Ha oguH BUKMA) Ta chopcoBaHoro Aiypesy nicrs BOAHOrO HaBaHTaeHHs (2mn, 3mn Ta
4mMn Ha ogMH BUKMA) MO yciM cevoBoaam, Wo gocnigkysanuces (n=20). Mpu ymoBax, BiANOBIAHWX HOpMarbHOMY Aiypesy
0e3 BOAHOMO HaBaHTaXEHHS, eMnipMyHuMin  koedpilieHT cTaHoBms 0,6 (0,60+0,03), npu dhopcoBaHoMy giypesi,
BiANOBIQHOMY BOAHOMY HaBaHTaKeHHo koediuieHT gopisHioBas 0,75 (0,75+0,02).

CepepHin piameTp No4aTKOBOI NamiHapHO! 4acTWHW BUKMAIB (PI3iONOMYHOrO po3ynMHy i3 CeuoBOAIB AOpPIBHIOBaB
2,9+0,1mM. Yac Bukugie y cepegHboMy fopiBHoBaB 2,68+0,11c. CepegHs wBugkicte notoky 6yna 22,3+1,8cm/c.
BpaxoBytoun, WO Yy nauieHTiB ¥y HOpMI AiameTp namiHapHOI 4acTMHW BMKUAIB cedi gopiBHioe 2,3+0,1Mm (Big 2Mm go
3mm), Yac Bukuaie - 2,63+0,17c (Big 1,5¢ no 4,0c), a cepegHa weuakicte -19,6+1,1cm/c (Big 9,0cm/c no 45cwmic)
(amB. Tabnuuto 2), ogepaHi AaHi cBigYaTb NPO OOCATHEHHS HAbMMXXEHUX OO0 MPUPOOHMX YMOB 34IMCHEHHS BMKUAIB
PiOvHM y ceYvoBUMIA MiXyp.

3 ypaxyBaHHAM emnipuyHoro KoediuieHTy (0,6) Ans HopmanbHoro paiypesy 6e3 BOOHOIO HaBaHTAXEHHS,
ofepKaHoro cnocobom MoAentoBaHHA BUKUAIB Ceui i3 cevoBofiB, WO NponoHyeTbes, Oyno obcTexeHo 25 cevoBoais
HUpoOK 6e3 naTonoriYHNX 3MiH y 25 nauieHTiB 63 BOQHOrO HaBaHTaXeHHs (auB. Tabnuuto 2). Tabnuus 2 iHopmye npo
Te, Wo ob'emM ogHOro BUKMAY cevi y cepedHboMy cknaB 1,24+0,09Mn, XBUNMHHMI 06'eM noToKy ceui - 0,96+0,12mn/xB,
Wo BignoBigae peanbHWM yMOBaM HopMaribHoro Aiypesy [4] i go3Bonsie OinTu BUCHOBKY MPO adeKBaTHICTb OaHMX,
ofepXaHUX Npu 3acToCyBaHHi 3asiBNeHOro cnocoby MoaentoBaHHA BUKUAIB Cevi y ceHoBUIA MiXyp.

3 ypaxyBaHHSIM eMnipnyHoro koediuieHTy 0,75 ons yMoOB BOOHOIO HaBaHTaXKeHHs1 6yno gocnigkKeHo 6 XBopux, KM
Oyna nokasaHa dyHKUiOHanbHa npoba 3 ¢opcoBaHWM [Aiype3oM - nepoparbHUM BOAHUM HaBaHTaXKEHHAM i3
pospaxyHky 10mn/kr macu. O6'eM OQHOrO BUKMAY 3i CTOPOHWU 340POBOT HUPKK cknae 4,27+0,32Mr, XBUNTMHHWIA OG'eM -
5,16+0,27mn, Wo BignoBigae ymosam ¢bopcoBaHOro giypesy.

Mpuknag. Xsopa K., 57 pokis. [iarHo3: Cevokam'aHa xBopoba, NMOBIpHO, KaMiHb npaBoro cevoBogy. Bys npuctyn
HUPKOBO| KOMbKW, SIKWIA OyB KynipoBaHWi. BonboBUIA CUHOpPOM BIiACYTHi. 3 MeTolo Bisyanisauii kameHs cedosony
npoBefeHe ynbTpasByKoBe AOCNIMKEHHS METOAOM KONbOPOBOro AOMNMMEPIBCLKOrO KapTyBaHHA Ta AonnepoMeTpil
BUKMAIB Ceui i3 ceqoBOgy B CEYOBUIA MiXyp Micns nepoparnbHOro BOOAHOMO HaBaHTaXeHHs i3 pospaxyHky 10mm/kr macu
Tina. B HWXHI TPeTUHI NpaBoro ce4oBoAy BUSIBMEHO KaMiHb AiameTpoM 3,5MmM. [lonnepomMeTpuyHi napaMeTpu BUKUAIB
cedi i3 KOHTpnarepanbHOro fiBOro Ce4oBOAY: KiNMbKiCTe BuKMAIB 1,2 Ha XBUMWHY, AiaMeTp namMiHapHOi YacTuHK
MOTOKY cedi 2MM, cepefHsi WBKMAKiCTb 46¢cm/c, Yac Bukugy 3,2c, o6'em ogHoro Bukuay 4,62Mm, XBUIUHHWUIA OG'EM -
5,55mn/xB. JonnepomeTpuyHi napameTpu BUKWUAIB Cedi i3 NpaBoro cevoBody 3 KamMeHeM: KinbKicTb Bukugis 1,4 Ha
XBUIWNHY, OiameTp namiHapHOi YacTUHU NoToky cedi 1,8Mm, cepenHs weuakicte 60cm/c, Yac Bukugy 3c, ob'em ogHoro
Buknay 4,58mn,. XBUNMHHUA o6'em - 6,41Mn/XxB.

TakuMm 4YWMHOM, BMPOBaMXeHHs AaHoro cnocoby AO03BOMsE HabnuavTu YMOBM MOLENOBaHHSA BUKWAIB cedi i3
CeYOoBOAIB y CEYOBUN MiXyp OO pearbHUX, a Takox 3abesnedye nigBULLEHHS TOYHOCTI Ta OO'€KTUBHOCTI NPOBedeHHs
eKkcnepuMeHTanbHUX JOCNiMKeHb NPU BUKOPUCTAHHI.

BuknageHi Buile OaHi cBigyaTh NPO MOXNUBICTb 34IMCHEHHA CNOCOBY 3 OTPUMAaHHAM TEXHIYHOrO pesynbTaTy, Lo
339BMAETLCY.
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Tabnuuga 1

[onnepoMeTpuyHi NOKa3HWKK ekcneprmMeHTanbHoro
MOZEMNBaHHA BUKUAIB Cevi i3 CevoBOIB Y Ce4OBUW MiXyp
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MpoTokon Ne10. B AkocTi enacTU4HOI kamepu ANa AOCHigKeHb CEYOBUX BUKWAIB BUKOPUCTAHO CEYOBWI MiXyp 3 TazoBUMU Bigginamu ce4oBoAiB i
NoYaTKOBOK YaCTUHOK CeYiBHUKA YomnoBika 47 pokiB. MpuynHa cmepTi YepenHo-Mo3koBa TpaBMa. NpoTokon po3tuHy Ne3223, 17.11.2001. Jara
pocnigxeHHa 17.11.2001. O6'em 3anoBHeHHS CE4OBOro Mixypa isionoriyHUM po3YMHOM NPU OAEepPKaHHI AKICHOro KapTorpam CeuOBUX BUKUAIB
MEeTOAOM KOMbOPOBOro AOMNMNNEPIBCLKOrO KapTyBaHHA 240Mn, Tuck 25cm BoA.cT. CepedHit AiaMeTp NovaTKoBOro Bigpiaka namiHapHOro cTpyMeHs
noToky cevi cnpaea 0,25cm, 3nisa 0,24cm.

Nen/n Kinbkictb CepepHs Yac PospaxyHkoBuid CepeqHii PoapaxyHKoBuiA
BMOPCKHYTOI LUIBWAKICTD BUKMAY ob'em ofHoro pO3paxyHKoBUA KoediLlieHT
pigvHM Mn BUKMAY ceui cm/c [o} BUKUAY o6'em ogHoro

M BUKUAY M
Cnpaga
1 1 14 2,1 1,47 1,83 0,54
2 1 19 2,3 2,19
3 1 20 1,7 1,70
4 1 16 2,3 1,80
5 1 21 1,9 2,00
6 1,6 15 2,5 1,88 2,10 0,71
7 1,5 19 2,9 2,76
8 1,5 18 1,9 1,71
9 1,5 17 2,7 2,30
10 1,6 17 2,2 1,87
11 2 30 2,3 3,45 2,97 0,67
12 2 21 1,8 1,89
13 2 27 2,3 3,11
14 2 22 3,3 3,63
15 2 22 2,5 2,75
16 3 38 2,5 4,75 4,41 0,68
17 3 33 3,2 5,28
18 3 25 3,7 4,63
19 3 21 3,9 4,10
20 3 16 4,1 3,28
21 4 25 4,0 4,60 4,46 0,89
22 4 22 3,9 3,95
23 4 25 3,3 3,80
24 4 28 3,5 4,51
25 4 32 3,7 5,45
3niea
1 1 19 2,0 1,75 1,59 0,62
2 1 24 1,9 2,10
3 1 18 2,0 1,66
4 1 10 1,8 0,83
5 1 16 2,2 1,62
6 1,6 29 2,0 2,67 2,25 0,67
7 1,6 18 2,0 1,66
8 1,5 16 3,2 2,36
9 1,5 20 2,7 2,48
10 1,5 15 3,0 2,07
11 2 24 2,5 2,76 2,71 0,74
12 2 20 2,5 2,30
13 2 27 1,9 2,36
14 2 30 2,1 2,90
15 2 25 2,8 3,22
16 3 25 34 3,91 3,62 0,85
17 3 32 2,6 3,83
18 3 22 3,7 3,74
19 3 20 3,0 2,76
20 3 29 2,5 3,34
21 4 23 4,2 4,83 5,49 0,73
22 4 24 4,9 5,88
23 4 36 2,9 522
24 4 32 3,2 5,12
25 4 32 4,0 6,40
Tabnuug 2

[onnepomMeTpuyHi napameTpu BUKUAIB cevi i3
CeY4OoBO/iB HAPOK 6e3 NaToNOrYHUX3MIH Y CEHOBWIA MiXyp
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Ne n/n| Im'a, no GatbkoBi [Bik (p.)| KinbkicTe|Hdiametp CepeHsa Yac O6'em ofHOTO | XBUNWUHHWIA
BUKUAIB |KOHTPOMBHOMO 06'eMy |LUIBUAKICTb OfHOro | BUKMAY cedi (Mn) |06'eM BUKUAIB
cevi3a |BUKMAY NoTOKY ceui (cM/C)|  BUKUOY ceui (Mn/xB)
XBUMWHY |cedi 6ing ceui (0)

ycTa (cm)

1 Kobwiiera B.B. 54 0,9 0,20 12 1,6 0,34 0,31
2 INuxavos B.O. 40 0,9 0,20 24 3,2 1,45 1,30
3 NeGenesa K.C. 57 1,0 0,22 9 1,8 0,37 1,37
4| BuwHescbka HO.I 62 0,6 0,21 18 3,2 1,20 0,72
5. Bopucerko B.J1. 60 0,7 0,23 21 29 1,52 1,06
6.| PomaHeHko B.M. 60 0,9 0,24 24 1.9 1,24 1,12
7.| ConoweHko €.0. 30 1,2 0,20 23 4.0 1,74 2,09
8.| MNoHomapeHko T.1. 60 05 0,21 17 43 1,52 0,76
9. Ckopoxof, 1C. 71 0,6 0,22 23 1,5 0,79 0,47
10.| KpayeHko T.0. 38 0,2 0,30 17 1,8 1,30 0,26
11. OHilyeHko 0.1. 40 0,5 0,23 19 1,7 0,81 0,41
12. Manas C.B. 20 0,5 0,21 12 2,8 0,70 0,52
13. AnicimoB C.B. 61 0,5 0,23 17 2,0 0,85 0,42
14, Haraeub M,M. 51 0,6 0,25 20 2,0 1,18 0,71
15.| PextnaHe O.E. 55 1,2 0,22 11 4.6 1,16 1,38
16. HaligeoH I.C. 62 1,0 0,22 28 23 1,53 1,53
17. XapueHko O.[. 73 0,5 0,22 28 2,7 1,73 0,86
18. depnverko C.1. 74 0,3 0,29 15 2,9 1,72 0,52
19.|  HemueHko O.K. 35 1,3 0,21 24 3,5 1,75 2,27
20. fineHko J1.M. 45 1,5 0,23 24 2,5 1,50 2,25
21. Kritounuk J1.A. 55 0,6 0,27 22 1,9 1,43 0,86
22. MaxmyToB A.A. 40 0,6 0,20 11 2,1 0,44 0,26
23.|  KpuHwnubka M.A. 38 0,9 0,24 23 2,4 1,50 1,35
24, YceHko €.0. 27 0,8 0,21 21 33 1,44 1,15
25.| BoportHikoea T.T. 65 0,6 0,22 27 3,0 1,85 1,11
CepefHi 3Ha4YeHHs 0,76+0,06 0,23+0,01 19,6+1,1(2,63+0,17 1,24+0,09 0,96+0,12

dopmyrna BMHaxony

1.Cnoci6 mMogentoBaHHsi BUKMAIB Cevi i3 CE4YOBOAIB Y CEHOBUIA MiXYp, WO MICTUTb JO30BaHi BMOPCKYBAHHS PIOVHN Y
Kamepy 3 MNoAanbLUO peecTpauielo BUKMAIB LUMSAXOM KONbOPOBOro AONMEPIBCLKOrO KapTyBaHHSA Ta gonsniepomeTpil,
AKUA BiOPI3HAETLCA TUM, LLO PigWMHY BMOPCKYHOTb Y Kamepy, sika Mae BracTUBOCTI CEYOBOro MiXypa 3 Ta3oBUMMU
BiodinamMn ceyoBOAiB Ta NOYATKOBMM Big4ifioM CEYOBOro Mixypa, A€ KOHTPOMKTb TUCK BMICTY 3 MO0 MEXOBUMMU
3HaYEHHAMU, a OONSIEPOMETPID 3MINCHIOTL Yepes CTIHKY KamMepu siK CTIHKY CEYOBOro MiXypa, SKUA po3MillytoTb B
NONOXEHHI, agekBaTHOMY A0 NOSIOXKEHHS NalieHTa Npy yNbTpa3ByKOBOMY AOCHIAXKEHHI.

2. Cnoci® MogenoBaHHA BUKMAIB cevi i3 cevoBoaiB y CeYOBUN MiXyp 3a M. 1, SKUA BigPI3HAETbLCA TUM, WO PiguHY
BMOPCKYIOTb Yepes CeYoBifd, BNacTUBOCTI SIKOro AOAaTKOBO HafaHi kamepi.
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OdbiyiriHnii GroneteHb "lMpomucnoaBa BnacHicTe". KHura 1 "BuHaxogn, kopucHi mogeni, Tonorpadii iHTerpansHnx
Mikpocxem", 2003, N 2, 15.02.2003. [epxaBHUi OenapTaMeHT iHTenekTyanbHoi BnacHocTi MiHicTepcTBa ocBiTh i
Hayku YKpaiHu.
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