Fundamentals of vascular
surgery

skills



Vascular surgery is a surgical subspecialty in which diseases of the
vascular system, or arteries, veins and lymphatic circulation, are
managed by medical therapy, minimally-invasive catheter procedures,
and surgical reconstruction.




History

Alexis Carrel was a French surgeon and biologist who was awarded the
Nobel Prize in Physiology or Medicine in 1912 for pioneering vascular
suturing techniques.




Principles of vascular suture imposition. A.
Carrel formulated the main conditions for the
success of a vascular suture:

* The ends of the vessels to be sutured should touch along the suture
line with their smooth inner surface (intima).

* The imposition of a vascular suture should be performed without
injury to the intima (otherwise, a thrombus), using atraumatic
needles.

* The suture material should not come out into the lumen of the vessel
(the laminar flow is disturbed, torbulent vortices appear - a
thrombus).

* The suture must be tight (carried out by means of a continuous
suture).

e Thoa ciriviira chAanilld nAat F~rAatica vivncAarAancErictinn Arviaciilar



A group of doctors and engineers, creators of
the first vasosuturing apparatus




Stages of applying a circular mechanical
vascular suture end to end

a - ends of the vessel (arteries) clamped with hemostatic clamps;
b - the end of the vessel, clamped by a clamp placed on a half
sleeve in the apparatus;

c - the end of the vessel with half of the apparatus superimposed
on it;

d - the vessel is captured with two tweezers for disassembling;

e - the lower edge of the vessel is disassembled;

f - the vessel is disassembled and secured with cuff clamps;

g - halves of the apparatus with the disassembled ends of the
vessel are brought together for stitching;

h - stitching the vessel,

and - the cuff clips are removed from the sewn vessel;

k - the upper strips of the apparatus are removed;

| - a sewn vessel with hemostatic clamps.
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The General laws of fluid flow studied by
hydrodynamics are established within the framework of
classical physics and are the basis for describing
hemodynamic processes in a living organism

The movement of blood flow is possible due to the existence of a
pressure gradient on the proximal and distal sections of the vessel.

This gradient can be affected by factors such as:

1) Cardiac output

2) blood Viscosity

3) Peripheral resistance

4) length of the vessel segment
5) the Diameter of blood vessels
6) the Nature of the blood flow



The part of the space bounded by
the current lines is called the
current tube (shaded in the
drawing). If the current lines are
continuous during the flow of a
liquid, then this flow is called
laminar

Puc.9.1. Jluauu Toka npu
JTAMUHAPHOM TEYECHUH

Under certain conditions, swirls can
occur in a moving fluid, the velocity of
its particles changes chaotically, and
current lines undergo discontinuities
that change over time. This fluid
movement is called turbulent

Puc.9.2. Jlnuuu TOKa npu
TypOYJIEHTHOM TEUECHUH



Table 17.3 Blood Clotting Factors (Procoagulants)

'FACTOR NUMBER FACTOR NAME NATURE SOURCE PATHWAY; FUNCTION
| Fibrinogen Plasma protein Liver Common pathway; converted to fibrin
(insoluble weblike substance of clot)
I Prothrombin Plasma protein Liver* Common pathway; converted to
thrombin {converts fibrinogen to
fibrin)
n Tissue factor (TF) Plasma membrane Tissue cells Activates extrinsic pathway
glycoprotein
v Calcium ions (Ca’*) Inorganic ion Plasma Needed for essentially all stages of
coagulation process; always present
Vv Proaccelerin Plasma protein Liver, platelets Common pathway
v
Vil Proconvertin Plasma protein Liver* Both extrinsic and intrinsic pathways
Vil Antihemophilic factor Plasma protein Liver, lung Intrinsic pathway; deficiency results in
(AHF) capillaries hemophilia A
IX Plasma thromboplastin Plasma protein Liver* Intrinsic pathway; deficiency results in
component (PTC) hemophilia B
X Stuart factor Plasma protein Liver* ‘Common pathway
Xl Plasma thromboplastin Plasma protein Liver Intrinsic pathway; deficiency results in
antecedent (PTA) hemophilia C
Xl Hageman factor Plasma protein; activated  Liver Intrinsic pathway; activates plasmin;
by negatively charged initiates clotting in vitro; activation
surfaces (e.g., glass) initiates inflammation
XKl Fibrin stabilizing factor Plasma protein Liver, bone Cross-links fibrin, forming a strong,
(FSF) marrow stable clot

*Synthesis requires vitamin K
"Number no longer used; substance now believed 1© be same as factor V
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Blood coagulation

Platelets move rapidly
on the site of the lesion

Cascade reaction of coagulation factors

Lesion

Red thrombus formation
that permanently stops
bleeding

Formation of fibrin
going to settle
on platelet thrombus
stabilizing the consistency

Action of plasmin
that models the thrombus
and dissolves the excessive
proliferation

Fibroblasts synthesize new tissue endothelial
restoring the integrity of the vessel wall
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OcHOBHbIe 3a00oneBaHnsa cocynoB

1. ATepocknepos

2. TpomMb603\OMbonus

3. Backynut

4. AHeBpUu3Ma

5. Bapuko3Hoe paclumpeHmne BeH



ATepocKnepos

XpPOHnYyeckoe
BOCNanmMTenbHoOEe §
3aboneBaHmne apTepun
351acTU4ECKOro U MbILLIEYHO-
3r1acTU4ecKoro Tmna,
Bbl3BaHHOE HapyLLUEHUSMU
XXUPOBOro 1 GENKOBOIo
obmMeHa. XapaKTepHbl
oYaroBble OTNOXEHUA B
MHTUME BEenKkoB 1 NUNNAOOB C
nocrneayrLwmm
paspacTaHnem BOKPYr HUX
COEVHUTENTBHOWN TKaHMW.




Tpomb603

[TpW>KN3HEHHOE
doopMMpoBaHME BHYTPU
KPOBEHOCHbIX COCYA0B
CBEPTKOB KPOBMY,
NPENATCTBYOLLMX
CBODOOAHOMY MOTOKY KPOBWU MO
KPOBEHOCHOW CUCTEME.




3aKyrnopka
KPOBEHOCHbIX COCYyO0B
ny3blpbKkamMmu rasa,
MHOPOOHLIMWU
yacTmuamu
(ambonamm),
MPUHOCUMBIMU C
KPOBbLIO U nuMmdoon.

IMbonna




Backynuthol

- 9TO rpynna 3aboneBaHUin pa3nMYHON 3TUOSIOMNN, B
OCHOBE KOTOPbIX — UMMYHHOE BOCNarieHune, HeKpo3
COCYAOMCTON CTEHKU N BTOPUYHOE BOBIeYeHne apyrux
OpraHoB U CUCTEM

HOpMa BaCKY/UT

NopaXXeHHbIH
COCYA B NONOCTH




AHEBPU3MbI

Heobpatumoe
floKanbHoe
MeLLKOBMOHOE Unu
ONaay3Hoe
gacmmpeHme aopThl
onee yem B 2 pasa no
CPaBHEHUIO C
HOpPManbHbIM
onamMmeTpom

Types of aneurysm

Fusiform Saccular Saccular and Pseudo
aneurysm  aneurysm fusiform aneurysm
aneurysm



Bapuko3Hoe paclinpeHne BeH

CTounkoe un
HeobpaTumoe pacLump
eHue N yasIMHEHNE BEH,
BO3HMKaAlOLLEEe B
pesyrnbrarte rpyobIx
N3MEHEHUN X CTEHOK, a
Takxke
HegoOCTaTOYHOCTU UX
KrnanaHHOro annaparta
BCneacTene
reHeTn4yeckoro aedekra

HopmanbHas BeHa Bapukos




MIHCTpyMeHTapun



[ TMHUETbI N 3aXKUMbI:

* TpeboBaHuA:

1. ATpaBMaTU4YHOCTb
2. OTcyTCcTBME BbICKaNIb3biBaHUA
3. He yxyawarT 0630p onepaumoHHOro nonsa




HoXXHUUbI 1 cKanbnenu:

* [1Na BblAENEHNS - HOXXHULbI C
TOHKMMW U 3aKpYyrneHHbIMW Ha
KOH4YMKax bpaHLamu;

» [1Nna BCKpLITUA NpOCBeTa cocyaa —
cKanbnenu ¢ OCTPOKOHEYHbIMU
ne3snamu; y

« [1ns npoaneHna paspesa - HOXHULbI,
N30rHyTble NO Yrhy; y 4

* BpaHLLIM HOXHUL, AOIMKHbI ObITb
AOCTaTOYHO OCTPbIMU N TOHKNMMW,
4TOObLI HEe JONYCTUTL cOaBNUBaHMNE

COCYOUCTOWN CTEHKMN. \ =




Mrnogepxatenwu

XKecTkasa paboyasi mMoBEPXHOCTD,
MaKCMMaribHO YMEHbLUaKoLas
NOOBWXKHOCTb UMbl U €€
bokoBOE CcMeLLEHNE Npun
npokKarnbiBaHUM CTEHKM cocyaa
nnun nportesa

ToHKne pabovne NoBEPXHOCTU
npu paboTe ¢ urrnamm
HebomnbLLIOro AnameTpa, ans
n3dexaHus NONOMKU UMbl BO
BpEMS LLUNTbA.




LLloBHbIN MaTepunan

‘MuHnmanbHaga TpasmaTnsaymsa TkaHeu;

‘MuHnmanbHoe KpoBoTeYEHNE Yepes
OTBEpPCTUE, cAeNaHHOE Urnow;

*He nomkHo ObITb TPOMBOODOpPa3oBaHUS
Ha LLOBHOM MaTepuane;

/Irnbl TONbKO aTpaBMaTuyeckme

*HepaccacbiBaloLLMeCA HUTH
(ucknoyeHne PDS y oeten):
NONUMPONUNEH, NONMUTETPAATOPITUIEH

*Ha cocyabl pa3Horo anameTtpa
HaKnagblBalOTCS LLBbI U3 Pa3HOro
LLIOBHOIro MaTtepuana: Ha aopty 2/0-3/0,
Ha KOpoOHapHble apTepun 7/0-8/0
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CoCyaucCThIe TPOTE3bI

N

buonorn4yeckue CHUHTETHYECKHE
(ayToBeHa\apTepus) (maxpon, PTFE)

 JIMHHA KOXKHOT 0
T~ paspesa nA
BbIIe/IeHHA BeHb

-
-“

IIporieIypa BbIAEIeHHS BeHBI




PTFE

Hun3knmn puck Tpomb6o0o6pasoBaHunSA -
yrnepoaHoe rnokpbITUE, N3HYTPU NOKPbIBAETCS
KonnareHoM un renapuHom

e HyneBasi NOPO3HOCTb;

e Jly4yue 6MOCOBMECTUMOCTD;

 /Icnonb3yeTcsa npu onepaymsx Ha cocygax
KOHEYHOCTEWN, BETBAX AYyrn aopThl U BETBSAX
OprOLLIHON aopThl;




TpeboBaHuA K cocyamucToMy LLBY




s~

[loaroToBK
a KoHayuTa




[lepexaTune
C Cy

C nomMoLL b COCYAUCTbIX C nomoLblo TYpHUKETA
3aXXNUMOB _

HaAoXeHue 3akmma Ha
COCYAMCTYIO CTEHKY

A) MNpasuabHOE

b) HenpasuabHOE




Buabl cocyaucTbIX
aHaCcToOMO308B

=

«KoHeLl, B KOHeL» «KoHel, B 6OK» «Bbok B BOK»



AHaACTOMO3 KOHeL-B-KOHeL B

cocygax bonbLIoro AnameTpa

R S - —
* }0.B. benos: «Pykosodcmao no cocyducmoii xupypauu ¢ amsaacom
onepamusHoU MexHUKU»



Pacce4deHune cocyana













dopmmnpoBaHu
e
aHacToMO3a Ha

$




AHACTOMO3 «KOHEL B KOHELL»
HA COCYOAX MANOIO AVAMETPA




ClunBaHme cocyadon







AHACTOMOS «KOHEL-B-BOK»




KoHeUu-B-00K







CocyancTbli aHaCTOMO3 Mo TUNy
OOK B OOK




YwunBaHne gedpekta cocygucton

MNTAOLILTLA
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U
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Ecnun cTteHka cocyaa
KanbUWHMpOBaHa

YT00ObI HE ObINTO OTCNOEeHUsA
CTEHKU:

Ecnun cTeHka cocyaa

1 cnocob - LUnTb nsHyTpu PbIXIas

KHapYy>u

LLloB ykpennsatoT TedprioHOBOM
NOMNOCKOM

2 crnocob - bpaHwamun
NUHLUETa cnerka
HaaaBnMBaTb Ha CTEHKY
HanpoTUB BKOMa




[lpodpnnakTrka Bo3gyLLHOU
ambonun

* [lepBbiv 32XXKMM CHUMaTb
BCerga ¢ gucraribHOU
yacTun. KpoBb peTporpagHo
3anosiHAET cocya, npu
9TOM BO3YyX BbIXOOUT
Yyepes3 OTBEPCTUA B
aHacTomoase.

e 3aBA3bIiBaTb HUTU
XenarenbHO nocne
OTKPbITUSA ANCTanNbHOIo
3aXuma.

* TONbKO Mnocne 3Toro MOXHo
CHATb NPOKCUMarnbHbIN
3aXXMM 1 BOCCTaHOBUTb
KPOBOTOK




