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Paszaesbl cepaevyHO-COCYIUCTON XUPYPIUH.

Kapaunoxupyprus

JHA0BACKYJIAPHASI XUPYPIrUusi: CTECHTUPOBAHHUE, 0AJIJIOHHASA
KOPOHAPHAS AHTHOILJIACTHKA

Cocynucrasi XUpyprusi: iyHTUPOBaHUE, IPOTE3UPOBAHUE
Xupypruyeckass apurmosiorus: umivianranus IKC,

PaauovYacToOTHasE adaanus.



Sections of cardiovascular surgery.

Cardiac surgery

Endovascular surgery: stenting, balloon coronary angioplasty
Vascular surgery: bypass surgery, prosthetics

Surgical arrhythmology: pacemaker implantation,

radiofrequency ablation.



Hucmpymenmeot

Tpeoosanus:

1. ATpaBMaTH4YHOCTDH

e [Ilupokue padGouue YacTH AJisl YMEHbIIIEHUS YIEJbHOI0 1ABJICHUS HA
TKAHU

* Haqinuyue peryjimpyroumero ycrpoucTraa, onpeaeasaomero BeJu4uHy
YCUJIUA, TIepeaaBaeMoro Ha CTEHKY cocyaa (KpeMaJjbepa)

* HeruryO0okue Hace4KH HA NMOBEPXHOCTH PadoYuX yacreu

e UcnoJsib30BaHueE J1aCTHYECKUX HAKJIAIOK, HAJleBaeMbIX Ha padouue
YyacTu

2. OTcyTCcTBHE BBICKAJIL3bIBAHUA - HA/ICKHbIE (PUKCHUPYIOLIUE
YCTPOHCTBA

3. He yxyamawT 0030p onepanuoHHOro moJisi - Mecro nmepexoaa OpaHiu
HHCTPYMEHTOB B Pa004yI0 YacTh MM€EET U30THYTYIO (K mpumepy, I'-

o0pa3Hyr) popmy



Instruments

Requirements:

1. Atraumatic

* Wide working parts to reduce specific pressure on the tissue

* Presence of a regulating device that determines the amount of force
transmitted on the wall of the vessel (cremaillere)

* Shallow notches on the surface of the working parts

» Use of elastic pads on working parts

2. No slippage - reliable locking devices

3. Do not impair the overview of the operating field — Place curved
branched tools in the working area (for example, L-shaped)



Hoocnuuyst u ckanvnenu

e Jluist BbIJIeJIEHUS Y100HEee MCI0JIb30BATh HOKHUIbI C TOHKMMH U
3aKPYIVIEHHBIMH HA KOHYMKAX OpaHIIaMHu

* Jluisi BCKPBITHA MPOCBETA COCYAA NMPEANOYTEeHHE OTAAIOT JIe3BUAM,
HayuHad ¢ 11-ro

e Jluisi IpoaJIeHUsI pa3pe3a y100HO NIPpUMEeHEeHUEe HOKHUIL, M30THYThIX 110
yray

e bpaHIIX HOKHUI JOJIKHBI OBITh I0CTATOYHO OCTPBIMU U TOHKHUMH,
4TOOBI HEe JONMYCTUTh CAABJIUBAHME COCYAUCTON CTEHKH

Hoxuauiet Metien6ayma : —
u [lorrca. \




Scissors and scalpels

* For selection it is more convenient to use branched scissors with thin
and rounded tips

* To open the lumen of the vessel, it is preferred to use scalpel blades,
starting from the 11th

e To extend the cut, it is convenient to use curved scissors

e Scissors should be sharp and thin enough to prevent compression of the
vascular wall

Hoxuauiet Metien6ayma

u IlorTca. o S




Hznooeporrcamenu

e /KécTKast padoyasi MOBEPXHOCTb, MAKCUMAJIbHO

YMECHbIIaAIIIasa IMMOABHU’KHOCTD HUIVIBI U €€ 00KOBOE€ cMelIenue

P MPOKAJBIBAHUU CTEHKH COCYAAa WM MPOTE3a
 ToHkHe padoyue MOBEPXHOCTH NPHU pPadoTe ¢ UIJIAMH
He0O0JIBIIIOT0 AUaMeTpPa, AJ U30eKaHUS MOJOMKH UIJIbI BO

BpPEMSA IIUTDHAL.

Lewdaiforip



Needle holders

* Rigid working surface, maximally reducing the mobility of the
needle and its lateral displacement when piercing the wall of the
vessel or prosthesis

e Thin working surfaces when working with needles of small
diameter, to avoid needle breakage during sewing.




CocyaAucTbie 3a>XXumbl Tuna “6yabaor”

HpEI[HZBHa‘IEHBI JAJIA HAJTO0XKCHUS HA APTCPUHU MAJIOI0 AHaMETpa U
Ha COCYAbI, PACHOJO0KCHHBbIC IOBEPXHOCTHO

KoHCTpYKTHUBHBIC 0COOCHHOCTH:
1. PaGouue yactu ¢ puduieHOH MOBEPXHOCTHIO.
2. PyKoSITKM He0O0JIbION JJIUHBI C OMIOPHBIMHY IJIOIIAAKAMH [IJIA
NaJableB PYK.
3. IIpy:KuHHOE YCTPOUCTBO IJis puKcauum pado4ux yacrei




Vascular clamps of "bulldog" type

Designed for application to arteries of small diameter and on
superficial vessels

Design features:
1. Working parts with corrugated surface.
2. Short length handles with support pads for fingers.
3. Spring device for fixing of working parts




Tpe60BaAHMA K LUOBHOMY MATEPHAAY

1. MMHUMAABHASA TPABMATU3ALLMSA TKAHEWU NPU NPOBEAEHUU Yepes
CTEHKY
2. ATpaBMATUYHAS UTAQL:
KOAIOLLLASI UTAQ
pPeXyLLMnU KOHYUK (MPU KAOAbLLUHO3E CTEHKM)
3. MMUHMMOABHOE KPOBOTEYEHUE U3 OTBEPCTUU, CAEAAHHbDIX
UFAOU
4. NPOYHOCTb M UHEPTHOCTb HUTHU
5. OTcyTcTBUe TPoM6006pPA30BAHMS HO LLOBHOM MATEPUAAE
6. BbiOOp pasmepa LUOBHOrO MATEPUAAQA B 3ABUCUMOCTHU OT
AUAMETPA COCYAQ.
AHOCTOMO3 C AOPTOM - UCMOAbL3YIOTCH HUTHU 3/0
- AHacTOMO3 Cc 6eaApeHHoU apTtepuen - 5/0
- AMcTaAbHbIe aHacTomosbl npu AKLU - 7/0, 8/0
/. Hutu HepaccacekiBawLwmecs
OCHOBHOM BbIOOP - NOAUNPONUAEH!



Requirements for suture material

1. Minimal traumatization of tissues when inserted in the wall
2. Afraumatic needle:
piercing needle
cutting tip (with calcification of the wall)
. Minimal bleeding from holes made with a needle
. Strength and ineriness of the thread
. Absence of thrombosis on the suture material
. Selection of the size of the suture material depending on the
diameter of the vessel.
- Anastomosis with aorta - 3/0 used
- Anastomosis with femoral artery - 5/0
- Distal anastomoses - 7/0, 8/0
7 . Non-absorbable thread.
The best choice is polypropylenel

O~U'|-hw



NHCcTpyMEHTHI

3axnm cocyaucTbiv Mo
CaTuHCKoOMY

*  Ons YacTUYHoro 6oKoBOro
nepexaTtus KpynHbIx
cocynos

- Er Cﬂ"h;\;uu\:un




Instruments

Debakey’s clamps

For partial

clamping of large
vessels O To—




Memoowl peeackynapuzayuu MuoKkapoa

KopoHapHoe mIyHTUpPOBaHUE

ba/uIoHHAas1 KOPOHAPHAA AHTUOIJIACTHKA
CreHTHpOBaHME

Poradaanusa

. JlazepHasi KOpoHApPHasl AHTHOIJIACTHKA



Methods of myocardial revascularization
1. Coronary artery bypass grafting
Balloon coronary angioplasty
Stenting
Rotablation

Laser coronary angioplasty



CreHTUpOBaHue







Aopmo-Koponapnoe wiynmupoeanue — 3To onepanns, npH
KOTOPOM YCTAHABJIMBACTCH HIYHT — 00XOHOM COCY], B Ka4eCTBe
KOTOPOro depercs, 00bIYHO0, 00/IbIIAS MOAKOKHAsI BeHA Oeapa,
BHYTPCHHSA IPYAHAs apTepPus WU JY4YeBasi apTePUs — MEKIY aopToi
U KOPOHAPHOU apTepueH, MPOCBET KOTOPOHl CyKEH ¢
ATePOCKJICPOTHUYECKOM OJIAIKOM.

baawka
3CKPLIBAOLLOA
aprepuio

KopoHapHas
aprepma




Aorto-coronary bypass surgery is an operation in which a shunt is
installed - a bypass vessel, which is usually taken as a large
subcutaneous vein of the thigh (great saphenous vein), an internal
thoracic artery or radial artery - between the aorta and the coronary
artery, the lumen of which is narrowed with atherosclerotic plaque.

baawka
3CKPLIBAOLLOA
aprepuo

KopoHapHaa
aprepma



AOPTO-KOPOHAPHOE UTYHTUPOBAHUE

THlokazanua k AKIII :

CTEHOKApAusl, HE TOAJA0IIASACA MEAUKAMEHTO3HOM TEPAIUH;

CY’KE€HHUE CTBOJIA JIE€BOU KOPOHAPHOU apPTEPUHU U ITIABHBIX CEPACUHBIX apTEepUU
cBoIre 50%:;

NBC co cHmkenrneM (ppakiuu BeiOpoca.

Kak npaeuno, AKIII ne npoeooumcs:

BBIPAXXECHHOU MOJIUOPTraHHON HEAOCTATOUYHOCTH;
B TECUCHUE MEPBBIX MECSIIEB MMOCJIE HAPYIICHUS MO3rOBOIO KPOBOOOPAIIICHUS;

3JIOKAQYCCTBCHHBIX HOBOO6p&30BaHI/IHX.



Aorto-coronary bypass grafting

Indications for CABG :

1. angina pectoris, not amenable to drug therapy;
narrowing of the trunk of the left coronary artery and the main heart arteries
over 50%;
CHD with a decrease in the ejection fraction.

Contraindications for CABG:

1. severe multiple organ failure;
during the first months after cerebral circulation disorders;

malignant neoplasmes.



B kauecmee wWyrnma mocym RPpUMEHAIOMCA

U1 W= W N =

BHyTpurpyaHast aprepus

JlyuyeBasi aprepus

boJbiiasi NoAK0KHAsi BEHA HOT'U
/Ke1y109HO0-CaJIbHUKOBAA apTepus

CuHTeTHYEeCKHME KOHAYUTY



As a shunt we can use:

1. Intrathoracic artery
Radial artery
Large subcutaneous vein of the leg
Gastroointestinal artery

Synthetic materials



BoJbiasi noaKo:KHAsI BeHA HOTH SIBJISIETCS MPAKTHYECKH eIUHCTBEHHBIM
TPAHCIJIAHTATOM /IJISI AYTO-BEHO3HOT0 A0PTOKOPOHAPHOI0 IIYHTHPOBAHHUSI.
1.BbiesieHre BeHbI HAUMHAIOT € TOJIEHH Y MePeAHero Kpasi MeIuajabHOM JOIbLKKH.

2. Ilocae BBIACJICHHUHA BBINNOJHAIOT MOﬁI/IJII/I3aIII/IIO BCHbI HA BCEM NPOTSHA’KCHUMU.



The large subcutaneous vein of the leg is practically the only graft for autovenous
coronary artery bypass grafting.
1.Vein excretion begins with the lower leg at the anterior edge of the medial ankle.

2. After isolation, the vein is mobilized throughout the entire length.



3.00padarTbIBalOT, MEPEBA3LIBAIOT KOJJIATEPAJIbHbIE BETBH OCHOBHOIO CTBOJIA.



3. Tie collateral branches of the main trunk.



B j1oabIKeYHBbIN KOHEI BEHbI BCTABJISIT KAHIOI0, GUKCHPYH ee

KPYropou jurarypou. C noMomb0 mMnpuia TPAHCIUIAHTAT MPOMbIBAKOT
H30TOHMYECKMM PACTBOPOM XJIOPHAA HATPHS C FeMAPUHOM.
IHocJsie 3aBepmieHust 00Pa0OTKH TPAHCIJIAHTATA €r0 MOMEIAKT B PACTBOP

C renapuHoM.



A cannula is inserted into the ankle end of the vein, and fixed with a
circular ligature. With the help of a syringe, the graft is washed with an
isotonic solution of sodium chloride with heparin.

After the processing of the graft is completed, it is placed in a solution with

heparin.



Jlocmyn K cepouy

yHI/lBepcaJII)HI)IM AOCTYIIOM K cepaly ABJSACTCH - CPCAUHHANA CTCPHOTOMMUS.



Access to the heart

Universal access to the heart is - median sternotomy.



Haunnas oT ipeMHO# BbIPE3KH 10 ME4€BHIHOI0 OTPOCTKA CTPOIO IO
CPEeIUHHON JIUHUN PACCEKAIT MATKHE TKAHM € MOMOIIbIO CKAJIbIIEJIs,
NapaJJieJIbHO KOATYJATOPOM KOATYJIHUPYIOT KPOBOTOUYAIHE COCY/bI.
HaakocTHHIY pacceKalT KoAryJasirTopoM 10 HEeHTPY IPYAMHBI HA BCEM ee
NPOTSAKEHN .

Me:kay HOKHUIIAMM U TPYAMHOW BBOASAT NaJjiell, HO)KHUIbI U3BJIEKAIOT U MPHU
BbII0XE 00JILHOT0 MAJbIleM MOOMJIN3YIOT 32IHIOK0 YACTh T'PYAMHBI.

Jlajiee rpyIuHYy pPacceKaroT 3JIeKTPONNJION.



Starting from the jugular notch to the xyphoid process strictly along the
median line, soft tissues are dissected with a scalpel, in parallel with the
coagulator, bleeding vessels coagulate.

The periosteum is dissected with a coagulator in the center of the sternum
throughout its length.

A finger is inserted between the scissors and the sternum, the scissors are
removed and when the patient exhales, the back of the sternum is mobilized.
Next, the sternum is dissected with an electric saw.



6. PanopacmypuresieM yMEPEHHO Pa3BoOAAT Kpas paHblL.(6-8cm.)
7. IllpynoaAHMMAOT NUHIETOM MEPUKAPA U BCKPbIBAIOT €0 MPOo/0JbHO BHH3 10

nuag-parmel.
8.Pacmiupuresib pa3sBoasaT NOJHOCTHIO( HA 15-17¢m) M paccekaroT nepuKapia no

nuagparme B CTOPOHBI Ha 3 CM.
9. Kpasi nepukapaa KoaryJupyrT U GUKCHPYIOT K PACHIMPHUTEJIO.



6. The retractor moderately widens the edges of the wound. (6-8cm.)

7. Lift the pericardium with tweezers and open it longitudinally down to the
diaphragm.

8.The retractor is widened completely (by 15-17 cm) and the pericardium is
dissected along the diaphragm to the sides by 3 cm.

9. The edges of the pericardium are coagulated and fixed to the retractor.



l-aopra
2-apTepualibHas JIMHUS
3-MUKPOPUITBTP
4-apTepralibHBIA HACOC
5-OKCUTEHATOP
6-BEHO3HAsI JIMHUS
J-HUXKHSA T10J1as1 BEHA
8-BEpXHsA MoJias BEHa

AWK noak/Jr4yalT 10 peBU3UHU Cepana, co0/oaasi CTPOryo
MOCJIeI0BATEJABbHOCTD JAeucTBuil. AUK B TeyeHnu onepanuu:

o0ecrneunBaeT XOPOIIY reMOAMHAMHUKY, noaaep:xkuBasi A/l B npeaesax
60-100 mm prT.CT.

CO32€eT CyX0e HEMOABUKHOE ONEPALMOHHOE I0JIe

o0ecreynBaeT KA4YeCTBEHHOE HAJIOKEHHE AHACTOMO3a ¢ KOPOHAPHO
aprepuen ¢ IPpUMEHEHUEM MUKPOXHUPYPru4eCKOM TEXHUKH.



1-aorta

2-arterial tube
3-microfilter
4-arterial pump
S-oxygenator
6-venous tube
7-inferior vena cava
8-superior vena cava

CPB is connected before the revision of the heart, observing a strict sequence of
actions. CPB during the operation:

- provides good hemodynamic, maintains blood pressure of 60-100 mm Hg.

- creates a dry fixed operating field

- provides high-quality imposition of anastomosis within the coronary artery
using microsurgical techniques.






CrangaprHbie KOMIIOHEeHThI KOHTYpa UK (paccmarpuBaroTcst o TOKy

KpoBH BO Bpems nposeaenusa UK).

BeHo3HbIe KAHIOIU
BeHo3Hass MmarucTpajb
BeHno3Hblil pe3epByap

MarucrpaJjb poJJUKOBOI0 HACOCA

Oxcurenarop

AprepuaibHbiil QUILTP
apTrepuaJbHasi MATUCTPAJIb
ApTepuajibHasi KAHKJISA

o
R OO®®IDNUI R WN R
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BeHo3Han KpoBb Yepes BeHO3Hasa maructpans
KaHIONM B NONbIX BEHAX

MaI‘I/ICTpaJIb OT BbIX0/Ja B€CHO3HOI'O pe3cpByapa 10 OCHOBHOI0 Hacoca
MaI‘I/ICTpaJIb OT BbIXO/Ja HacocCa 10 BX0J1a B OKCUI'€CHATOPp

MarucrpaJjb 0T BbIX01a OKCUTEeHATOPA 10 BX01Aa B apTePUAIbHBIN PUILTP

| BeHO3HbIN p;iepayap |

V}
OkcureHartop

'L
!

KpoBeHOCHOe pycno C*] ApTepuanbHasa marmcrpanb

ApTtepuanbHbii GUnbTp




Standard components of the CPB circuit (considered by blood flow
during the CPB).

Venous cannulas
Venous tube
Venous reservoir
Tube from the outlet of the venous reservoir to the main pump
Roller pump line
Tube from pump outlet to oxygenator entrance
Oxygenator
Tube from the oxygenator outlet to the entrance to the arterial filter
Arterial filter
arterial Tube
Arterial cannula

Venous blood through Q“ Venous tube @ Venous reservoir

cannulas in vena cava I
Oxygenator

| =

Bloodstream H Arterial fube ﬁ Arterial filter




Jdrtanbl ycTaHOBKUH AUK

YcTaHOBKA apTepHAJIbHON MATUCTPAJIN

1. ITanbnupyem aopTy Ha NMpeaMeT KAJbIMHO3A

2. Kak MO0HO JMcTa/IbHEe HAKJIAIbIBAeM /IBA KHCETHBIX IIBA CTPOrO
cyoaaBeHTHIIMAJBHO(MIPoJieH 3.0)

3. B meHTpe KHCETHBIX IIBOB PACCEKAEM CTEHY A0PTY OCTPOKOHEYHbIM CKAJIbIIeJIeM

4. 3aknMaeM najableM

5. YcranapiuBaeM aopTajJbHYI0 KAHKOJIIO.

6. B meHTpe MPOKCHMAJBHOIO0 KMCETHOIO IIBA YCTAHABJIMBACTCH KAHIOJIA

KapAHOIJIErH4eCKOro pacTBopa.




Stages of CPB installation

Installation of arterial highway

1. Palpate the aorta for calcification

2. As distal as possible, we apply two purse sutures strictly subadventitially (prolen
3.0)

3. In the center of the purse sutures, cut the wall of the aorta with a pointed scalpel.
4. Clamp with your finger

5. Install an aortic cannula.

6. In the center of the proximal purse suture, a cannula of cardioplegic solution is
installed.







KdHIOJl}ll(u}l no’/ivlX 6€H

IIpousBoauM BbleIeHHE MOJIBIX BEH

HaxknaapiBaem 3a:xuM CaTHHCKOIO HA Npeacepaue

HakiaabiBaeM KUCETHBIN LIOB HA Mpeacepaune

BcekpsoiTue nmosioctu II1.

Beoaum kaHrwr0 yepes 111 B HHKHIOIO OJIYI0 BEHY

Taxxke nmocrynaem ¢ KaHWJIsILMel BepXHeil M0J10i BEHbI

Yepe3 TPOMHUK 002 BEHO3HBIX KaTeTepa coeJuHsIeM ¢ BeHO3HOM MarucTpaabio AUKa




Cannulating hollow veins

1. We allocate the hollow veins
Apply Satinsky Debakey’s clamp to the atrium
Apply a purse suture to the atrium
Dilate the openings
Inject the cannula through it into the inferior vena cava
Also do with the cannula of the superior vena cava
Both venous catheters are connected to the venous tube of the CPB




3awiuma muoxkapoa
(kapouonnezus)

1.BBeaeHue pacTBOpOB COAEPKALMX BbICOKYHO KOHLEHTPAUUIO MOHOB
Kanmsa.

2.MpeanoyteHne oTAaT XON0A0BON KPOBAHOW KapAUONAEeruu.
3.Ucnonb3ytot pacteop Ce.Tomaca (St.Thomas solution).

Cocras pacrsopa Cs.Tomaca

Kanumi 16 mmons/n

Hatpuii 110 mmons/n

xnop 28 mmons/n

Kanoumi 2,4-1,2 mmons/n

MmarHuin  32-16 mmons/n

HaTpua ruapokapbonara 10 mmons/n
pH 7,8

AHTerpap,Han Kapauwonnerma Perporpa,qHaa Kapauonnerma

Kapauonnerm4yeckuii pacrTsop
[OCTaBnAeTCcA Yepes uHdysuio 8
KOpPEeHb a0pTbl UAM NPAMO B YCTbA
KOPOHapHbIX apTepui

YcTaHoBKa peTporpaaHon
KapAMONNernyekom KaHnm B
KOPOHapHbIN CUHYC (T.e. yepes
BEHO3HYIO CeTb)



Mpyocardial protection
(cardioplegia)

1)  Administration of solution containing high amounts
of potassium ions
2) Cold blood cardioplegia is preferred
3) Use St. Thomas solution

4 o/ "
St. Thomas solution composition: V4 N\
Potassium 16 mmol/I 2
Sodium 110 mmol/I :
Chlorine 28 mmol/I
Calcium 2.4-1.2 mmol/I
Magnesium 32-16 mmol/I
Sodium bicarbonate 10 mmol/I
pH7.8

Cardioplegic solution Retrograde cardioplegic

delivered via infusion to the
root of aorta or directly into
the coronary arteries

cannula is installed into
coronary sinus



g

HAJIO/KEHHE AHACTOMO3A C I(OPOHAPHBIMBI
APTEPHAMDBI

Cepaue oT:xMMAKOT PYKO#l OT
BHYTPHUIIOJOCTHOM KUIKOCTH
IKNO3UIUA KOPOHAPHOU apTepuu
N3 okpyxawiend TkaHen
BbIIEJISIIOT TOJILKO MEPEIHIO0
yactsb (1/3- '2) aprepun
OnpenesieHe KOHCHCTEHIUU
CTEHKM apTepuH, BeJTUINHBI
MPocCBeTa cOCyla U HAJIUYUe B T
npocsetre OJSIIIKH.

IIpocBeTr apTrepuu BCKpbIBaeT
JIETKUM JIBUKEHHEM KOHYHUKA
ckagabnens Nell “or cedos”




IMPOSITION OF ANASTOMOSIS IN COR ONAR Y
ARTERIES

The heart is squeezed by hand from
the intracavitary fluid

Locate coronary artery

Only isolate the beginning (1/3-1/2)
of the artery from the surrounding
tissues

Determine the consistency of the
arterial wall, the size of the lumen
of the vessel and the presence of e
plaque in the lumen.

Open the lumen of the artery with a
slight upward movement of the tip
of scalpel No. 11




OTBepcTHE B apTEepry PACIIUPSIOT B IUCTAJIBHOM M MPOKCUMAJILHOM
HanpaBJieHUusAX 10 6-10MM 1 cTPOro 1Mo cepeauHe nepeaHel CTEHKH apTePHUH.
PacceueHne CTEHKM apTepuH HOKHUIIAMM CJIEAYeT BCEraa BbIMOJIHATH OT YIJIOB
NMEPBUYHOM APTEPUOTOMHUM CKAJIbIIEJIEM — B IPOTUBHOM CJIy4ae MOKHO MOJYYHTh
3¢ dekT  TIaCTOUYKNHOIO XBOCTA”




The hole in the artery is expanded in the distal and proximal directions to reach
6-10mm, strictly in the middle of the anterior wall of the artery. Dissection of the
artery wall with scissors should always be performed from the corners of the primary
arteriotomy with a scalpel - otherwise you can get the ""dovetail* effect




YroJ1 KOHIIa BEHO3HOT0 TPAHCILVIAHTATA CPE3aK0T HOKHULIAMM TAKMM 00pa3om,
YTO CTEHKY BE€HbI HCCEKAIT NMPOA0JbHO HA JJIMHY , PABHOM MOJOBUHE
NMONePeYHNKA BeHbl. PacnipaBiieHHbIN KOHEIl BEHbI MOCJIE 3TOT0 CTAHOBUTCS MMOXO0XK
Ha I'0JIOBKY KOOPBI .




The angle of the end of the venous graft is cut off with scissors so that the wall of
the vein is excised longitudinally to a length equal to half the diameter of the vein.
The straightened end of the vein then becomes similar to the head of a cobra.




IlloB aHacTOMO3a BBINOJIHAOT MOJIUIIPONUICHOBON HUTHIO 6/0 niau 7/0 ¢ nByms
uriiamMu 13 wim 9 MM, HCII0JIB3YH TEXHUKY HAJI0KEHMSI aHACTOMO3a “° KOHell B 00K “ ¢
cOCyIaMM MAJIOT0 JuaMeTpa.

IIpokajbiBaeM apTepUI0 U3HYTPH KHAPYKHU Y IPOKCMMAJIBHOIO YIJIa ee pa3pesa.
Ty MIJIYy BHIBOASAT HAJIEBO U HA Hee BEIIAKOT 32:KUM THIIA “ 0yJaba0r”.

JIpyroii uIjioi NPOKAJIbIBAIOT BEHY H3HYTPH KHAPYKU B KOHCYHON 4aCTH OOKOBOIO
cpe3a BeHbl. JTY UIJIY BHIBOAAT BIIPABO M €10 K€ MPOAOJ/IKAKT IIUTh AaHACTOMO3.
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The anastomosis suture is performed with polypropylene thread 6/0 or 7/0 with two
needles of 13 or 9 mm, using the technique of applying anastomosis 'end to side' with
vessels of small diameter. Pierce the artery from the inside to the outside at the
proximal corner of its incision. This needle is taken to the left and a bulldog clip is
hung on it. Another needle pierces a vein from the inside to the outside at the end of
the lateral section of the vein. This needle is brought to the right and we continue to
sew anastomosis.




Bropoii 1 nocjaeaywIne CTEKKH AaHACTOMO03a AeJIaK0T M0 cXeMe “C apTepuu Ha
BeHY”. Tak HILIOT MPaByI0 OT XHPYPra CTEHKY aHACTOMO3a, IPUYeM MIJIy BeAyT “Ha
ceos”. B 1-1.5 MM 0T mepBOro CTEeKKA HAKJIAABIBAIOT BTOPOM CTEKOK, IPOKAJIbIBAA
MOCJIEA0BATEIbHO JNIMKAP/, apTepuio U BeHy. Kak npaBuJio, 310 ynaercs caejarb
0e3 MPOMEeKYTOYHOI0 NepexBara uIJibl.




The second and subsequent stitches of anastomosis are done according to the
scheme "from artery to vein'. So sew the right wall of anastomosis from the
surgeon’s side, with the needle facing away. At 1-1.5 mm from the first stitch impose
a second stitch, piercing successively the epicardium, artery and vein. As a rule, this
can be done without intermediate interception of the needle.




4. lanbHelIee MIUThE aHACTOMO32 OCYLIECTBJISIIOT 0e3 nmepexBara UIJibl,
NPOIIMBAas cpa3y dIMUKaApPA ( ¢ HeJbI0 rePMEeTH3ANMUA AHACTOMO32), APTEPHUID
U BeHYy. JNUKap/A 0epyT B LIOB TOJbKO 0 ero 00KOBBIM KpasiM, C/IeJIaB
orctyn 1 MM oT ero paspesa.




4. Further sewing of anastomosis is carried out without interception of the
needle, stitching immediately the epicardium (in order to seal the
anastomosis), artery and vein. The epicardium is taken into the suture only
along its lateral edges, making an indentation of 1 mm from its incision.




5. B 1ucCTaJIBHOM yIJjIe
aHACTOMO3a ApTEPUI0
MPOKAJbIBAKOT CHAPYKH BHYTPb
Ha paccrossHuu 1-1,5 Mmm ot ee
Kpas , 0e3 3axBara dnmuKapaa.

6. Ilociie BbIBeeHUS MIJIbI U3
MPOCBETA APTEPUMN HA KOHYHUK
UIJIbI HACAKUBAKOT BEHY OTXOI
1,5 MM ot Kkpas.




S. At the distal angle of
anastomosis, the artery is pierced
from the outside in, at a distance
of 1-1.5 mm from its edge,
without capturing the
epicardium.6. After removing the
needle from the lumen of the
artery on the tip of the needle, a
vein is sutured 1.5 mm from the
edge.




NB! Ilpu Ha/10’)KeHUH ITUX IIBOB HEOOX0AMMO IOMHHUTH 0 TAKOM
OCJIOKHEHHMH, KAK MOAXBATHIBAHUE NPOTUBOINOJJI0KHOM CTCHKHU
aprepuu.



NB! When applying these sutures, it is necessary to remember about
a complication like picking up the opposite wall of the artery.



6. ChopmMupoBaB QUCTAJBbHBIN YI0J aHACTOMO032, C ITOU Ke UIVIOH BKOJIAMH
C ApTEpHM HA BEHY HAKJIAJABIBAIOT €Ilé 2 CTeKKA M0 00OKOBOM CTEHKe.
7.J]ajiee HUTh C UIVIOW OTBOASAT BIIPABO U HA Hee MOMEIIAT 325KUM THUIIA
«OyJabaor».

8. By:xoM npoBepsIIOT NPOXOAMMOCTD AUCTAJIbHON YaCTH APTEPUN.



6. Having formed the distal angle of anastomosis, with the same needle
inserted from the artery to the vein, impose 2 more stitches along the side
wall.

7.Next, the thread with the needle is taken to the right and a bulldog clamp is
placed on it.

8. Check the patency of the distal part of the artery.



9. JIeBy10o (OT XHpypra) CTeHKy aHACTOMO03a HAYMHAIOT IMTH C UIJVIOM,
BBIXO/ASIIIEH U3 NPOKCUMAJIBHOIO YIJIa apTepud. BeHy npokajbIBaIoT
CHAPYKH BHYTPb, a aPTEPUI0 U3HYTPH KHAPYKU.

10. [Tocaeayromue CTEKKHA HAKJIAABIBAIOT 0€3 MPOMEKYTOYHOT0
nepexBara MIJibl.



9. The left (surgeon’s side) wall of anastomosis begins to be sewn with a
needle coming out of the proximal corner of the artery. The vein is pierced
from the outside in, and the artery from the inside out.

10. Subsequent stitches are applied without intermediate interception of
the needle.



11. ITapaJjsie1bHO B IPOTHUBOIOJIOKHBIH
KOHell BeHbI IINPUIIOM HATHETAKT
U30TOHMYECKHH PacTBOP XJIOPHUAA
HATPHSL.

12. 3akoH4uB (pOPMHUPOBATH AHACTOMO3
3aBA3bIBAIOT HUTH, y3€J 3aTATUBAKOT
TOJIbKO 10 UCYEC3HOBECHUS MOCTYIJICHUSA
pacTBopa 4epe3 LIBbI.



11. In parallel, at the opposite end of the
vein, an isotonic solution of sodium
chloride is pumped with a syringe.

12. Having finished forming anastomosis,
threads are tied, the knot is tightened only
until the disappearance of the solution
through the seams.



14. KayeCcTBEHHO aHACTOMO3UPOBAHHAA BEHA I0JI)KHA «BXOAUTH» B
aprepuio mox yriiom MmeHee 45°. Ilpu 0osibieM yrijie BOSHUKAeT
nedopManusa BEHbl Y AaHACTOMO32 IPH NPUKATHH €€ NIePUKAPAOM B
KOHIIE OTlePaliH .



14. Qualitatively anastomosed vein should "enter' the artery at an angle
of less than 45 °. With a larger angle, deformation of the vein occurs in
anastomosis when it is pressed by the pericardium at the end of the
operation.



1.

BusyaJibHbIl KOHTPOJIb NPOBEICHUS UIJIbI Yepe3 apTepHIo U BEHY BO
BpeMs IMThA aHacToMo3a. Heo0xoquMo HCKIIOUNTD HIUThE «BCJICIYIO»
0€3 4eTKOro pa3srpaHu4eHusi CTEHOK BEHbI U APTEePHUH.

PeBu3us 0y:xk0M BbIX0[1Aa U3 AaHACTOMO032 B TUCTAJIbHBIE OT/EJIbI
apTepuu.

I'uapaBaunyecasi npoda: HHQPY3Us U30TOHUYECKOr0 PACTBOPA XJIOPUIA
HATPHUSA B APTEPUIO0 Yepe3 YHT. PacTBOp 10/12KeH moCcTynars CBOOOIHO,
YTO CBU/ETEJIbCTBYET 0 JOCTATOYHON EMKOCTH JUCTAIBHOIO PycJia U 00

OTCYTCTBHUU CT€HO30B B aPTEPUM M AHACTOMO3eE.



Visual control of the needle through the artery and vein is necessary
during the suturing the anastomosis. It is necessary to exclude sewing
"blindly" without a clear distinction between the walls of the vein and
the artery.

Revision of the exit from anastomosis to the distal parts of the artery.
Hydraulic test: infusion of isotonic sodium chloride solution into the
artery through a shunt. The solution should flow freely, which indicates
a sufficient capacity of the distal bed and the absence of stenosis in the

artery and anastomosis.



Hanoowenue anacmomosoe ¢ aopmoi

IManbnaropHas peBU3HA BOCXOAALIEH YACTH A0PTHI

C 3a:xnmoM CaTHHCKOI0 OT)KUMAKT BOCXOAALIYI0 YaCTh A0PThHI HA
MOJIOBUHY AMaMeTpa.

C 0TKaTOr0 YYacTKa 20PThl HOXKHUIIAMHU CHUMAKOT AIBEHTHIHIO.
OcTpokoHeYHbIM cKajbIegaeM Nell BbINOJHAIOT pa3pe3 a0pThl 10 SMM HA
BCIO TOJIIIMHY €€ CTCHKH.

Jlasiee ¢ MOMOIIbIO BHIKYCHIBATE/II CTEHKHU A0PTHI C JUAMETPOM 4-SMM
(GopMupyIOT OKpYIVIbIE OTBEPCTHUS ¢ POBHBIMH CTEHKAMMU.

Iepen (popMupoBaHHEM AaHACTOMO3a HYKHO YOeAMTHCS B HEOOXOUMOM
JJIMHE LIIYHTA, OTCYTCTBMH €r0 NePeKpyTa u neperuoa.




Palpation of the ascending part of the aorta

With the Satinsky Debakey clamp, the ascending part of the aorta is
squeezed out by half the diameter.

From the squeezed area of the aorta with scissors remove adventitia.

With a pointed scalpel No. 11, an incision of the aorta is made Smm crossing
the entire thickness of its wall.

Further, with the help of an aortic punch, rounded holes with smooth walls
are made in the walls of the aorta with a diameter of 4-Smm.

Before the formation of anastomosis, you need to make sure of the required
length of the shunt, the absence of its torsion and inflection




6. KoHell IyHTA MOJAKPAMBAIOT B COOTBETCTBUH C HEOOXOAUMOM TJIMHOH U
HA/JIPE3aK0T 10 32/IlHEH CTEHKe COPa3MEPHO IMaMeTPy BEHbI M OTBEPCTHIO B
aopre.

7. AHACTOMO3 HIBIOT MOJHUIIPONUJICHOBON HUTHIO 6/0 ¢ nByMs1 uriiamu 13mm.
IlepBoil UIVI0M MPOKAJBIBAKT CTEHKY A0PThI U3HYTPH KHAPYKU U OTBOAAT
BJIEBO MMOMEIAS HUTh B 32:KMM THIIA «0yJIbI0I».

8. IIpoTHBOMOI0KHOM UIVIOH MPOKAJBIBAKT BEHY H3HYTPHU KHAPYKH Yy KOHIIA
Ha/Ipe3a BeHbI U 3TY HUTHh BBIBOAAT HANIPABO, MOMeEIAs UIJIYy B MIJIOAEPKATE/Ib.
9. ®opMHUPYIOT MPABYI CTOPOHY AHACTOMO34, J1€JIasi BKOJIbI C A0PThI HA BEHY
0e3 MPOMEeKYTOYHOI0 NMePeXBATHIBAHUA UIVIbI. AOPTY NPOIINBAKT HA BCIO
TOJIILY €e CTEHKH, OTCTYIIMB Ha S MM OT Kpasi, a BeHy-Ha 1-2 MM 0T ee Kpas.
PaccrosiHue MeKIYy CTeKKAMH 2-3MM.



6. The end of the shunt is trimmed in accordance to the required length and cut
along the back wall proportionate to the diameter of the vein and the hole in the
aorta.

7. Anastomosis is sewn with polypropylene thread 6/0 with two needles 13mm.
The first needle pierces the wall of the aorta from the inside out, then taken to
the left and placed in a clamp of the "bulldog" type.

8. The opposite needle pierces the vein from the inside out at the end of the
incision of the vein and this thread is brought to the right, placing the needle in
the needle holder.

9. Form the right side of the anastomosis, making injections from the aorta to
the vein without intermediate interception of the needle. The aorta is stitched
through entire thickness of its wall, retreating S mm from the edge, and the
veinl-2 mm from its edge. Distance between stitches 2-3mm.



10. IIpoiias MOJIOBHMHY aHACTOMO3a, HA 3Ty HUTh MEPEKJIAABIBAIOT 32:KUM
THNA «OYJbA0D) U MPOAO/LKAKT HIUTh AHACTOMO3 IIPOTHBONOJIOKHON UIJION C

BE€HbI HA aA0PTY.
11. 3aKoHYMB aHACTOMO3, KOHEIl HUTEH CBSA3BIBAIOT MEKAY CO00i M 00pe3aloT.



10. After passing half of the anastomosis, a bulldog clamp is shifted to this
thread and anastomosis is continued to be sewn with the opposite needle from

the vein to the aorta.
11. Having finished anastomosis, the end of the threads are tied together and

cut.



