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® OnepamueHasi xupypaus - Hayka 0 XMpyprnyeckmx
onepaunsix. N3y4vaet TEXHMKY onepaTUBHbLIX
BMELLATESbCTB.

 JTtobGasi onepauunsi COCTOMT U3 ABYX OCHOBHbIX 3TaroB:
onepaTMBHOro A0CTYMNa U onepaTMBHOIO NpMema.

« OnepartuBHbLIN OOCTYN NpeacTaBnseT cobon Te
OEenCcTBUSA xmpypra, Kotopble obecnevymBatoT OOHaXe

NMopa)xeHHOro NaTornorM4eckum NPoLIECCOM UNn -~
NoBpPeEXOeHHOro opraHa.




Hopyaiviornpivi 4Uul yll 4dUJIiZ/noin vipocHal b
onpenesieHHbiMm Tpe6OBaHVIFIM, KOTOPbIE MO>XHO
noapa3aesintb Ha Ka4eCrBEHHbIE U
KOJINHYECTBEHHDbIE.

* Kputepmnamm ka4uecTtBeHHOU OLIEHKN ABNSAIOTCA:

4 LnpoTta (obecnevyeHmne cBoboabl 4ENCTBUN

Xupypra);

] KpaTtyauluee paccTtossHMe g0 o0bekKTa
onepauum;

] cooTBeTCcTBME HanpaBiEHNIO OCHOBHbIX
COCY/0B 1 HEPBOB;

] xopoLlee KpoBOCHabXeHMe KpaeB L
ornepaumoHHON paHbl (4TO CNOCOOCTBYE
ObICTPOMY 3aXXUBJIEHUIO); :

1 yOaneHHOCTb OT MHPULIMPOBAHHbLIX o4arg:




Pa3rnuyHbie nonoxeHusi 6051bHO20 Ha orlepalUoHHOM cmorie: a - rpu ornepayusix
Ha rnpomexHocmu; 6 - rpu ornepayusix Ha op2aHax Weu; 8 - pu ornepayusx Ha
floYKax U opeaHax 3abproliUHHO20 rpocmpaHcmea



KonnyecTtBeHHasa oLeHKa

* B oCcHOBY KONM4YeCcTBEHHOMW OLEHKH

* Ocb onepaunoHHoro gencrteud. o aTnm
NOHUMAaETCS NUHUA, COeaNHSAIOLLIAA a3 Xupypra c
Hanbonee rnybokon To4Kon onepaunoHHOW paHbl

* Yron onepaunoHHOro AenUcTBus. STOT YroJ
obpa3syeTca cTeHKaMu KOHyca ornepaumMoHHOW paHbl,
OH onpeaensieT ceoboay nepemMeLleHnst B paHe
nanbLEB PYK Xupypra n UHCTPYMEHTOB.

* [nybuHa paHsbl. [log 3TUM TEPMMHOM MOHUMAIOT
paccToAaHMe MexXay NNOCKOCTAMMU BEPXHEN U
HUXXHEN anepTyp paH.bl.

« 30Ha AOCTYMNHOCTWU - Nfiowaab AHa onepauoHHON
PaHbI.






BbiObop onepaTnBHOro goctyna AoSKeH
YUYUTbIBATb CliegyoLne ycroBus.

* 1. TenocnoxeHue (KOHCTUTYLNA) NauneHTa.
Hemanyto pornb urpaet cteneHb pa3Butugd
XXNPOBOW KNeT4yaTKu.

2. Ocob6EeHHOCTM BbINOMHAEMOW OnepaLunmn.
3. Puck onepartnBHoro BmeLlaTenbCcTBa.

4. Hann4dune y 6onbHoro bonbLuoro pybua nocne
paHee nepeHeceHHON ornepauunm.

5. BO3MOXXHOCTb MHNLUMPOBaHUA paHbI.

6. KocmeTnyeckune coobpakeHus. :
7. CobnitogenHuve npasun abnactnkn. SES
8. Hanuume 6epemeHHOCTH. i




Buabl onepaunu

OKCTPEHHbIE (HEOTNOXHLIE, YPreHTHbIE) —
NPON3BOOATCA MO XN3HEHHbIM NOKa3aHUAM
HemMeeHHO.

[TnaHoBbIE

PagukanbHble — MOSTHOCTBLIO YCTPAHAKT NPUYNHY
oone3Hu

[lannuatrBHbIE onepaumm —4atoT NyLlb BpeMeHHoe
obneryeHne bonbHOMY. -

Onepaunmn HeobXoAMMOCTU — My4LLNIA 13 BO3MOH
B ,EI,aHHOI/I CI/ITyaLl,I/II/I BapWaHT; 3aB1CHT OT



JT1anbl onepawuun.

s
* pacce4vyeHune TKaHew,

* X pa3BedeHme,
* omKcaLuto,
* onepaTtuBHbLIN NpUeMm,
* OCTAHOBKY KpOBOTEYEHUS,
coeaNHEHUEe TKaHeMN.




TpeboBaHUA K UHCTPYMEHTAM

* 1. IHCTpYMEHT OOMKeH UMETb NPOCTYHO
KOHCTPYKLMIO,
He TpebyroLLyo Ans NOAroToOBKU K paboTe
cneunanbHbIX MEPOMPUATUN.
2. IHCTPYMEHT He O0MKEH YTOMIIATb PYKY
xupypra:
— ObITb NIErKnM
— dpopma pYKOATKM MHCTPYMEHTA U €€
penbed JOmMKHbI 0becne4ymBaTh nnotHoe .-I:-i:-};-if-'
COMNPUKOCHOBEHWE C NafoOHbIO;
— oTBeYaTb TPeOOBAHMSM 3ProHOMM 'r' s
— ObITb cbanaHcMpoBaHHbIM G




* 3. /IHCTpYMEHT AOmKeH BbITb NPOYHbIM:
— YCTONYMB MEeXaHNYECKMM N XMMNYECKUM BO3OEUCTBUAM NpU
YMUCTKE U CTepuUnusayum;
— Npu criy4anHoOW NOSIOMKE NMHCTPYMEHTAa OOJTKHbI
oOpa3oBbIBaTbCA TOMBKO KPYMHbIE, XOPOLLO BUOANMBIE U
OOCTYIMHbIe OTITIOMKU;
— WMHCTPYMEHT He OOoMKeH aedopMnpoBaTbCAa Npu NPUNOXKeHNN
3HaYUTESbHbIX PUINYECKUX YCUTTUW.
4. [1oBEPXHOCTb MHCTPYMEHTA AO0MKHA ObITb Maakom n POBHON.
5. [TOBEPXHOCTb MHCTPYMEHTOB A0JTKHA ObITb MAaTOBOW,
nornowiaroLien nasepHoe nsnydyeHue.
6. IHCTpYMEHT O0ImKeH nerko pasdunpartbcst 6e3 UCrnosib30BaHnSA
cneymanbHbIX NPUCNocobneHnin n Tak e NpocTo cobupaTbes.
7. IHCTpYyMEHT JomKeH OnNTeNbHOE BPeEMS COXPaHATL CBOU
aKcnsyaTtauMoHHbLIE CBOMUCTBA.
8. PaboTa Cc MHCTPYMEHTOM He A0smKHa TpeboBaTb BbINONMHEHUS
CITOXHbIX NPaBUIT TEXHUKN DE30NAaCHOCTH.
9. IHCTPYMEHT OormkeH abCcontoTHO COOTBETCTBOBATb

NMAQAVYIITAaaNnIAND\/ANLINM OCTAOWLIN2NTAN



Xupypau4dyecKkue UHCMpyMeHmMsbl ro
Ha3Ha4YeHUo MOXXHO pa3soesiumb Ha namsb

apyrir.

* 1. IHCTpyMeHTbI ANa pasgeneHnsa TKaHew

e 2. NHCTpyMeHTLI 3axBaThbiBaloLME (3aXKUMHbIE).

3. IHCTpyMeHTbI Ang 3awmTbl TKAHEN OT
NnoBpeEXOEHUN.

4. IHCTPYMEHTbI AN pacLLUMPEHNS PpaHbl

5. IHCTPYMEHTbI ANS COEAUHEHNS TKaHEWN &



MHCTPpYMEHTbI Ans pa3beanHEHUS
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1 — MaJIbIX ¥ OOJIBLION aMIyTAllMOHHbIE HOXU;

2 — MO3TOBOM HOX;

3 — pe3eKIMOHHbIE HOXU;

4 — HOXX JCMapXxa;

5 — HOX 711 pajIaHT TIATbIIEB;

6 — OCTPOKOHEYHbIE U OPIOIIHCTHIE CKAJTBITETH,

7 — OPIOIIMCTHIN CKATbITENh CO CheMHBIM JIE3BHEM.



MHCTpYMeHTbI ANnd pa3beaANHEHUS
TKaHEeu

Xupypruvyeckme HoXHULbI
Nno doopmMe pexyLimnx
NOBEPXHOCTEN ObIBAIOT
NPSAMbIMU, U3OTHYTLIMU MO
nnockoctu (tuna Kynepa),
N30rHYTbIMU NO Pedpy
(Tna Puxrepa).
PasnunyaloT Takke
HOXXHWLbl OCTPOKOHEYHbIE,
TYMNOKOHEYHbIE U C OOAHUM
OCTPbIM KOHLIOM 1 ap.

2

1 — HOXXHUIIBI U30THYThIE 10 OcH (PuxTepa); 2 — HOXXHUIIBI TIPSIMbIe OCTPOKOHEYHBIE;



MHCTpYMeHTbI ANnd pa3beaANHEHUS
TKaHEeu

1 — AyroBas 11hJiq,
2 — JIMCTOBbIE ITHUJIBI.
3 - IIPOBOJIOYHAs ITHUJ1a ,Z[}KI/II']II/I.



MHCTpYMeHTbI NS 3aXXnma TKaHeW:

* 3aXMMbl Ype3BbIYANHO pa3HOObpa3Hbl Mo dopme, ANNHE U
TONUWMNHE, YTO ODYCIOBIIEHO NX Pa3HbIM (PYHKLIMOHANbHbLIM
npeagHa3Ha4YeHUEM.

« CywecTByeT MHOIo 3aXKMMOB As151 3aXBaTbIBaHNA TKAHEWN,
nepeBA304YHOro Marepuana, onepaumoHHoro 6enbsi. Paboyas
4acTb 3aXXMMa MOXET UMETb OKOHYaATOE CTPOEHME (3aXKUM
ITroapa), ObITb B BUAE OCTPO3yObIX 3aXBaTOB (Larka, nynesble

Lnnubl).

» KopHuaHr aengaertcs ogHUM 13 pacnpocTpaHeHHbIX
pukcmpyowmnx 3axnmoB. OH MOXET ObITb NPAMb | jkaide '
N30rHyThiM. KOpHUaHr npegHasHadeH ona nogadvyds
nepeBdaA304YHOro Mmartepmana, UHCTPyMEeHTOB, BBee
TaMIMOHOB, ApeHaXXeu, U3BneYeHNa NHOPOAHbLIX TES, [H

co3ganusa Tyndepa n ap.



* KVIHCTpyMeHTbI N4 3aXXnma TKaHeWu:

* 1 — 3axxunm Koxepa npamou; 2 — 3axum bunbpoTta npsamon; 3 —
3a)XKMM bunbpoTa N30rHyTbin;4 — «MOCKUT» MPAMON; 5 — «MOCKUT»
N30rHYTbIWN; 6 — COCYAUCTLIN 3aXXUM; 7 — NUHLUET XUPYPrnyeckun; 8 —
MUHUET aHaTOMUYECKNIN; 9 — NUHLET 3ybyarto-nanyatbin; 10 —
3axxum Mukynuya ans 6pownHbl; 11—15 — KALLEYHbIE XXOMbI; 16 —



WHCTPYMEHTbI AN pacLULMpPEeHUs paHbl

o [laHHas rpynna MHCTPYMEHTOB BKIOYaEeT
OCTpPbIE U TYNbIE KPHOYKK, NMacTUHYaTble
Kptoukn Papabedoa, 3epkano 6pLoLLIHOE,
3epKkano ne4yeHo4Hoe, pasnnyHble
paHopacwunputenun (Mukynuya, ['occe,
«MuHKn-accucTeHT» Ans ManonHBasBHBL
onepauui), TpaxeopacLumpuTens -

pOTOpAaCLUMPUTENN, PpeKTarnbHble 3EPKE




* 1—4 — OCTPbIN U TYNbI€ KPOYKU; 5— 7 —
3epkana; 8 — paHopacwuputenbs Mukynuya; 9
— paHopacwunputenslocce; 10 —
poTopaclmpuTens; 11 — pekTtanbHoe 3epkarno



- ‘ss*&

1 — IeYeHOYHOe 3€PKaJjIo, 2 — CeAJIOBUJHOE 3ePKajio, 3 — IIOYeYHOe 3ePKajio, 4 — JIONaTKa
PeBepneHa, 5 — 3epkasio Mukynu4a-Pagenkoro, 6 — nomnatka Koxepa, 7 — nBy3yOuarsie,
Tpe3yO4aTbie OCTPOKOHEYHbBIE paHOpacIIupuTeny, 8 — paHopacumpurens Papadeda.



MHCTpYMEHTLI ANA 3almThl TKAHEN OT
. NOBpEXOeHN!

« 1 — 30HA Xenobosartkin; 2 — fnonaTo4vka bysnbckoro;
3 — nonatoyka PeBepaeHa; 4 — peTpakTop

-



MHCTpYMeHTbI ANng coegnHeHns
TKaHEeu

|

00 000 M

/ 2 3 4 5

* 1— 4 - irnogepXxarenu; 5 — nrmel
XUpyprunyeckue; 6 — urna [lewaxHa




HanpaBneHnst HAHOTEXHONMOINMN B XMpPYyprum

HaHomeauumHa — npakTnyeckoe NpUMeHeHUe HaHOTEXHOMOMMN B MeOULIMHCKUX
Lensax, BKoYas nccnegoBaHust U pa3paboTku B obnactv AMarHOCTUKK, KOHTPOIS,
aJJpeCHOM [OCTaBKW feKapcTB, a TakKe [OeNcTBMS MO BOCCTAHOBMEHWUO W
PEKOHCTPYKLMM  OMOMOrMYeckKnx  CUCTEM  YENOBEYECKOro  OopraHuama, ¢
MCNONb30BaHMEM HAaHOCTPYKTYP N HAHOYCTPOWNCTB.

MeauunHckmne HaHopobOoTbI

KpOBe3aMeHVITeﬂ|/I Ha OCHOBE HaHOMaTepunaslonB

HaHomaTepuanbl Ans OCTaHOBKU KPOBOTEYEHWUI
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mnnaHTaTbl U NnpoTe3bl HA OCHOBE HaAHOMAaTepnasrnoB

HaHomaTtepuarsbl U HAHOCTPYKTYpPbI AN 4OCTaBKU
POCTOBbIX pakTOpPOB




MeaguunHckne HaHOPOOOTbI

PoboTbl, pasMepoM COMOCTaBUMbIE C MOJSIEKYSION (MeHee 10 HMm),
obnagatowme QyHKUMAMN OBMXKEHNA, 06paboTkm 1 nepegaym nHdopmaumn,
NCMNOMNHEHNS NporpamMmm.

HaHopoboThl BBOOAATCSA B
KPOBOTOK U 3aTEM
OCYLLECTBIAT NOUCK
Nopa€HHOU TKaHU 1
KoppeKkunio 4edeKkToB 3a cyeT
MaHMNYNIMPOBaHNA Ha
HaHOYpPOBHeE.

HaHopoboT 3ameLLaeT HEeNPOHbI NEWSIn30.com




KpoBe3amMeHunTenu

NMonuremornoOuH, CBA3aHHbLIN C KaTtanason U cynepokcMaamcMyTason
(Powanda, Chang, 2002) co3gaH Ha OCHOBE HaAHOBUOTEXHOMOMMN.
KpoBesaMeHUTENM Ha OCHOBE Takoro nonuremornobmHa ocobeHHOo
9PPEKTUBHBI  MPU  reMmopparnyeckom LLIOKe, CconpoBoXaatollemcs
MaCCUBHOW ULLEMWNEN C nocneayrouen penepdysnen.

PecnnpouunT - NCKYCCTBEHHbIN HOCUTEMb KNCNOpoada WU ABYOKUCHU Yrnepoaa,
3HauYUTENbLHO MNPEBOCXOAALMN NO CBOMM BO3MOXHOCTAM KakK 3pUTPOLMUTLI
KpOBMW.

[Mpn npoBegeHUN XMPypruyecknx onepaunm
3a4yacTylo Heobxoamma [OHOPCKas KPoBb U
ee KOMMNOoHeHThLI. [ng ycTpaHeHus gedouunta
OOHOPCKOM KPOBM N ee KOMIMOHEHTOB
pa3pabaTbiBaloTCS NCKYCCTBEHHbIE
KpoBe3aMeHUTenNn, B YaCTHOCTM C
NCMNOJSIb30BaHMEM HAaHOTEXHOSTOTUN.




HaHokneun

HoBbI Knenm ocHOBaH Ha yrrnepogHonm uenodyke. Ha ee KoHuax —
KPEMHUW, KUCopod U cepa. OTU MOSeKyrbl OEUCTBYHOT KaK KPHYKMY,
coeauHsoLne ase noBepxXHOCTH.

HaHoknen He Tonbko beicTpee
N Kpenye «CxXBaTbIBAE€T» KOCTH,
HO M YCKOPSET npoLecc
€CTeCTBEHHOIro O6HOBMNEHUS
TKaHEWN.

C nomMmoLL b HOBOIo
BELEeCTBA MeauKn byayT He
3alumBaThb, a CKrnemBaTtb
OopraHbl NaUueHTa.

Xupypruyeckume
ornepauumn He

oyoyT
OCTaBIdTb

YacTtuubl kKnes
COBEPLUEHHO
©es3onacHbI n
HETOKCUYHBI

ans
opraHmama.

LLIPaMOB U
pybuoB Ha Tene
nauneHToB.




HaHoKoCTK

HaHomaTtepuan, npyu KOMHaTHOW TeMnepaType NpeacTasnsiowmn cobom XXNgKocTb,
ObICTPO 3acTbiBalOLWMA NpM  MNOBbIWEHUN Temnepatypbl 0 37°C. TBepoas
cybcTaHUuMs No CBOMM (PU3NYECKMM CBOMCTBaAM OYeHb HarNOMWHAET KOCTb.
HaHomaTepuan COCTOUT U3 UUKIIMYECKUX MOJSEKyn, Kaxgaa U3 KOTOpbIX
coeHAETCS C ABYMSA APYrMMn.

CkopoCTb 3acTbIiBaHUA
MOXXET COCTaBNATb OT
HECKOSTbKMX CEKYHA A0

MaTtepwvan nerko
NHTErpnpyeTcs C KOCTHOWN
TKaHbIO N EM0 MOXHO
NCMOSib30BaTh Kak Ans
3anorHeHns1 4ePEeKTOB KOCTEN.

NckntovyaeT HeobxoanmocT
npoBeaeHns CNoXXHOM
ornepauum n yckopsiet

NpoLEeCC BOCCTAHOBIIEHMUS.

NPUKPEeNneHns
MeTanIn4Yeckmnx
doparMeHTOB K KOCTSIM.



[103BOHOYHUK TOXKE «HaHO»

YrnepogHble HaHO)parmMeHTapHble CUCTEMbl B BUOE TPEXMEPHbIX Terl,
obnagatoime 0OCTaTOMHOM MPOYHOCTBIO U BLICOKOW MOPUCTOCTLIO. CUCTEMBI
MOryT BbITb Nt06ON PopMbI.

MMmnnaHTaTtel U3 yrnepoaa
BblAEPXMNBaLOT 6oriee BbICOKME
Harpy3sKku, Yem KOCTHbIE
TpaHcnnaHTaTbl.

OTBeYyaeT
TpeboBaHUAM 2z He obnapaet

6e3onacHocTH, = LINTOTOKCUYHOCTbIO,
npeabsABNAeMbIM K reMONMUTUYECKNM,
MeaULIMHCKNM MUPOreHHbIM,
n3pennsam, 5 pasgpaxkatroLym u
KOHTaKTUPYOLLIMM C S o CEHCUOMNUN3NPYIOLLINM
KPOBbIO 1 MATKUMMU & NencTBUEM,

He oka3biBaeT MecTHoro '
pasgpaaroLlero 4eNCTBUSA Ha
OKpY>XatoLLune TKaHu rnpu

ONUTENbHOM MMNMaHTaLum.



HaHonneHku

TOHKasa nneHka TonwmHoM 20 HaHOMETPOB, nogdaroLlascs
BMonornyeckomMy pasfnoXXeHuto, crnocobHaa 3aMeHUTb XUPYyprudeckune
HUTW.

yJ'IpraTOHKOe NnorinnakTaTtHoe
BOSIOKHO CNOCOOHO npeBOCXO4HO
3aledyartblBaTb Haapes3bl
BHYTPEHHNX OPraHOB.

[pwn 3aKpbITUK
Hagpesa 3TUM
BOSTIOKHOM, OH A 0 [MpmMeHeHue B

3axvBaet 6e3 Rt 0—¢ —C-OH KayecTBe CPeACTB
LLIPaMOB UK CRRUKCH, T TPaHCMOPTUPOBKMW.
OnacHbIX
cpacTaHuM.

HaHonucTbl 4OCTAaTOYHO
Kperkne, YTobbl 3aKpbITb paHy.




Cnacunbo 3a
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