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Surgical interventions on blood
vessels, nerves, tendons



Lecture plan

1. The history of vascular surgery.

2. General provisions when performing vascular
operations:

a) Vascular and nerve syntopia (vascular projection
lines);

b) Acute and chronic blood flow disorders — collaterals;
c) Components of effective collateral circulation;

d) Special vascular instruments;

e) Ligation of large vessels.

3. Operations on vessels:

a) Operations that restore the potency of vessels;

b) Operations that eliminate the lumen of vessels;

c) Palliative surgery.

[1naH nekuum

1.cTopus pasBuUTUS XMpPYyprum cocyaos.
2.06Lme NonoXXeHust Npu BbIMOSTHEHUN
onepauun Ha cocygax:

a) CUHTOMNKMA COCYO0B U HEPBOB
(MPOEKUNOHHbIE FTMHUX COCYOOB);

0) ocTpoe N XpoOHNYECKOE HapyLUEHUE
KPOBOTOKa — Kornarepanu;

B) cnararoLme apdpekTMBHOIO
KonnareparibHOro KpoBoobpalleHus:;

) ocobble cocyanucTble UHCTPYMEHTHI;
0) NnepeBA3Ka KpYyMnHbIX COCYOO0B.

3. Onepauunn Ha cocygax:

a) onepaunu, BOCCTaHaBnmnearoLme
NPOXO4AUMOCTb COCYOOB;

6) onepauunun, NMKBUAMPYIOLLNE NPOCBET
COCYOO0B;

B) NannuaTtuBHbIE onepauunm



Purpose:

- To give a topographic and
anatomical justification of the
basic principles of surgical
Interventions on vessels

Llenb:

« [aTtb Tonorpadgo-aHatoMmuyeckoe

00OCHOBaHMEe OCHOBHbIM

NMPUHUUIMaM OoNnepaTnBHbLIX
BMeELUaTelribCTB Ha COCyadax



History of vascular surgery
Vicmopus xupypauu cocyoos



330-250 BC Erasistratus
330-250 rr. oo H.9. Opasuctpart

Applying ligatures to vessels.
HanoXxeHue nuraTtyp Ha cocyabl.

120-210 Galen
120-210 rr. ManeH




3rd century BC Antillus and Filagrius — a method of ligation of
vascular aneurysms.

Il ek 00 H.3. AHmunnyc u Q@unazgpuyc — Memod nuaupoeaHus
aHegpu3m cocy0os.




1530 Ambroise Pare — ligation of vessels outside the wound.
1630 2. AMbpya3s lNaps — nuauposaHue cocyoos 8HE paHhbl.

—
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1743 Heller — indication of the presence of collaterals.

1780 Gunter — publication on the ligation of blood vessels throughouit.

1809 Scarpa — dye injections confirming the presence of collaterals.

1823 |.V. Buyalsky — tables on operations of the main vessels.

1832 N.I. Pirogov — dissertation "Is the ligation of the abdominal aorta with an
aneurysm of the inguinal region an easily feasible and safe intervention?"

1865 N.I. Pirogov — "The beginning of military field surgery"” - the main provisions on
operations of the main vessels.

XX century — development and improvement of vascular suture. A.l. Yasinovsky, P.I.
Titov, N.l. Napalkov, |.F. Sabaneeyv, A.l. Morozova, A. Carrel, Payr.

1945-46 — Mechanical vascular suture. P.M. Androsov, V.F. Gudov, N.P. Petrova.

A great contribution to the development of vascular surgery in the USSR and
abroad was made by: M.N. Anichkov, A.N. Bakulev, B.V. Petrovsky, A.A.
Vishnevsky, P.A. Kupriyanov, Yu.E. Berezov, E.N. Meshalkin, B.A. Korolev, N.M.
Amosov, B.V. Ogneyv, G.L. Ratner, A.V. Pokrovsky, M.E. De Bakey, D.A. Cooley, Ch.
Dubost, Edwards, Hardy, Shumway.



Basic provisions on operations for injury of the main vessels (N.I. Pirogov,
1865).
OcHoe8HbIe nornoxeHusi 0b onepauusix ripu paHeHUU maaucmparsibHbiX
cocydos (H.U. lNupozos, 1865)

If the neurovascular bundle is located between the muscles superficially (a. brachialis),
the dissection IS performed by retreating from the projection line (prevention oOf
damage 1o the neurovascular bundle). Ec/iu cocyoucmo-Hep8HbIU My4YoK Haxooumcs
Mexdy Mblluuamu roeepxHocmHo (a. brachialis), pacceyeHue npou3sooume
omcmyrnue om JfIuHUU npoexkyuu (rpogunakmuka rospexoeHus CHII).

If the neurovascular bundle is located deep between the muscles (a. femoralis), the
dissection Is _periormed along the projection line. Ecnu cocyoucmo-Hepe8HbIU My4YOK
Haxooumcs mexoy Mmbiwuamu aryboko (a. femoralis), pacceyeHue npou3eodumsb o
JIUHUU rpoeKuuu.

If the neurovascular bundle is located deep under the muscles (a. tibialis posterior),
the dissection is performed by refreating from the projection line. Ecsu cocyducmo-
HepBHbIU My4OK Haxooumcs rnoo Meiwuamu 2511yboko (a. tibialis posterior), pacceveHue
rnpou3eodume omecmyrnue om JIUHUU MPOoeKyuu.




Projection lines of large vessels
[lpoeKUUOHHbIE NTUHUU KPYMHbIX cOCYy008



Projection anatomy of the arteries of the upper limb
[lpoekyuoHHass aHamoMus apmepuu 8epxHeu KOHe4YHocmu
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a. brachialis —\—

a. axillarns

a. radialis a. ulnaris

— - DrOjection line of the vessel, npoekunoHHasa NUHKUS

—— - the incision line when accessing the vessel, nuHna goctyna



Projection anatomy of the arteries of the lower limb
[lpoekyuoHHass aHamoMus apmepuu HUXXHeU KoOHe4YHocmu

a. femoralis | i

. ibialis post. l'._ |

a.tibialis post.
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. tibializ ant.
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— - DrOjection line of the vessel, npoekunoHHasa NUHKUS

—— - the incision line when accessing the vessel, nuHna goctyna



Impaired blood flow and collateral
formation
HapyweHue Kposomoka u palsumue
Kosfnameparneu



Acute circulatory disorder
Pe3koe HapyuweHue Kpo8omoka
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Acute circulatory disorder leads to necrosis. Collateral vessels do not
have time to form



Gradual disruption of blood flow
Chronic circulatory disorder




Components of effective collateral circulation:

Ycrnosusi agpgbekmueHO20 KoririamepasibHO20 Kpos8oobpawleHUSs:

1.

Diameter of collaterals. Ilmamerp xomnarepaieii.

Presence of pre-existing collaterals. Haauuue npeocywecmeyrowux
Koniamepaietl.

The rapidity of blood flow disorders. hoicmpoma napyuenus kposomoxa.

The degree of oxygen demand of the organ. Cmenens nompebrnocmu opeana
8 KUCI10poOe.

The general state of hemodynamics. Oowee cocmosiue 2cemoOUHAMUKLL.



Special vascular instruments
CrnieyuaribHble xupypaudeckue UHCmMpyMeHMmabl
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clips -
L4 "bulldog"
dissectors tweezers needle holders SciISsors retrgctors,
probes
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Instruments for ligation of large vessels
VIHcmpymeHmbI Orisl Nepessiaku KpyrHbIX cocy0o8

- [>

Deschanp's needle Vascular curved dissector
Hena Jlewmana Jluccekmop cocyoucmwiil U302Hymulil



Operations on vessels
Onepauyuu Ha cocyoax



Requirements for vascular suture:
TpeboeaHus, npednbserisgemMblie K cOCyoucmomy wey:

1.Strength. IIpounocme

2.Tightness. I'epmemuunocmo

3.Asepticism. Acenmuunocmo

4.Atraumatic. Ampasmamuunocme

5.Absence of narrowing of the vessel lumen. Omcymcmesue cyscusanus

npoceema cocyoa
6.Absence of thrombosis. Omcymcmeue mpomboodbpazosanus



Alexis Carrel (1873-1944)

1896. Graduated from the Lyon University of Medicine. As a student, in 1894 he
witnessed the autopsy of the body of French President Sadi Carnot, who was
killed by an anarchist. A knife wound to the liver and portal vein was found.
Carrel incorrectly accused the surgeons of not saving the president's life. He
stated that in order to save life, blood vessels should be sewn together in the
same way as the edges of a wound are sewn together.

1900. He defended his doctoral dissertation on carcinomatous goiter.

1902. He completed a series of successful experiments on the development of an
original vascular suture. | did not find like-minded people at the University of
Lyon. —
Wanting to become a practicing doctor, | was preparing for qualification exams. After
two unsuccessful attempts to pass the exam, he was given to understand that due to
racist beliefs he would fail for the third time.

1904. An employee of the University of Chicago. Together with C. Guthrie, he
successfully studies auto- and allotransplantation in animals.

1906. Moves to work at the Rockefeller Institute of Medical Research, New York.
"10.10.1912. To award the Nobel Prize of the Year in Physiology and Medicine to
Alexis Carrel in recognition of his work on vascular suturing and transplantation of
vessels and organs." s (arere




Carrel Suture
Llloe Kapenns




Morozova's Suture
Llloe Mopo3oeou
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Rings of Donetsk D.A.
Konbua [JoHeukoeo
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Intimendarteriectomy - removal of thickened intima with
atherosclerotic masses Iin the narrowing area of the artery,
performed on large vessels.
MHmumaHOapmepuoskmomuss —  yoareHue  ymoruweHHoU
UHMUMbI C amepocKriepomuyeckumu maccamu 8 30He CyXXeHUs
apmepuu; 8bINosIHAEMCS Ha KpyrnHbIxX cocyodax.
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Prosthetics on vessels (angioplasty)
[lbome3uposaHue Ha cocyoax
(aHauonnacmuka)



Autoplasty is the use of the patient's own tissues as a plastic material. Arterial plasty is not
performed, autoveins are used.

Aymorinacmuka — Ucrionib308aHUe 8 Kadecmee rracmuyecko2o mamepuarna cobCcmeeHHbIX mkaHel
6oribHo20. [Nnacmuka apmepusMu He rpPou3800UMCSH, UCIOSIb3YHMCS ayMmoBeHhbI.

Regularities of venous autoplasty

3aKkoHoMepHOCMU 8€HO3HOU aymorisiacmuku:

1.

Replacement of large veins, whose patency is well compensated by collateral outflow of blood, is
often accompanied by graft thrombosis. 3ameweHue KpyrHbIX 8€H, HapyweHue rnpoxooumocmu
KOmMOpbIX  XOPOWO  KOMIMEHCUPYomMcs  KornamepasrbHbIM  OMMOKOM  Kpo8U,  4Yacmo
coriposoxxoaemcsi mpomMbo3o0M mpaHcrisiaHmama.

The graft works well in the absence of collateral outflow. TpaHcrinanmam pabomaem xopowo rpu
omcymemeuu KosiiamepasnbHO20 OMIMoKa.

Passable venous grafts in 30-50% are initially thromboses. [Ipoxodumbie e6eHO3HbIE
mpaHcrinaHmamsl 8 30-50% riepgoHa4YaribHO mpomoupyrmcs.

Only a fresh venous graft fully takes root and retains the ability to grow. TosibKo ceexxulti 6eHO3HbIU
mpaHcrisiaHmam roJsiIHoCmakio rpuXxueaemcsi U coxpaHsem criocObHocmb K pocmy.

The presence of a small hematoma in the bed of the transplanted vein slows down the restoration
of blood supply to its wall and is the cause of thrombosis. Hanu4yue Hebornbwou eemamomel 8
JIOXKe repecaxeHHoU 6eHbl 3aMelsiisem 80CCcmaHoe/ieHUe KPOBOCHabXeHUS ee CMmEeHKU U
dgersiemcs rnpud4yuHou mpomboobpasosaHusi



Regularities of venous autoplasty:
3akoHoMepHOCMU 8eHO3HOU aymoriiacmuku.

6. The use of anticoagulants may cause thrombosis. lpumeHeHue aHmMuKoazyriaHmo8 Moxxem
8bI38amb mpomboobpa3osaHue.

7. Plastic vessels of small diameter give poor results. [lnacmuka cocydoe mario2o duamempa daem
rsioxue pes3yribmamel.

Alloplasty is the replacement of vascular tissue within a single biological species. Satisfactory results
were obtained when replacing large vessels. Venous plastic surgery gives unsatisfactory results
(thrombosis, obliteration). Annonnacmuka — 3ameuweHue mkaHbO cocy0o8 8 rpedesiax OO0HO20
buosnioau4yecko2o euda. YooernemeopumersibHble pe3yrbmamael ofyYeHbl pU 3aMeHe KPYrHbIX
cocydos. BeHosHas nnacmuka Oaem HeydoeriemeopumeribHble  pe3yribmambl  (mpomb03,
obriumepauyus).

Xenoplasty is the use for plasticizing animal tissues. Satisfactory results — when replacing large
arterial vessels. Venous plastic surgery gives unsatisfactory results (thrombosis within 10 days).
KceHornnacmuka — ucrionib308aHue OJF1S Nacmuku mKaHel XU8OmHbIX. YdoeriemeopumersibHblie
pesynbmambl — [IpU 3aMeHe KpPyrHbIX apmepuarbHbiX cocyoos. BeHo3Hasi nnacmuka Oaem
HeyodoeriemeopumeribHble pe3yribmamabl (mpombo3 8 meyeHue 10 OHeul).



Palliative operations.

Bypass shunting is the creation with the help of an artificial
vessel (prosthesis) or autovein of an additional path for blood
flow to bypass the existing obstacle.
[lannuamueHkle ornepauuu.

Ob6xo0Hoe wyHmMuposaHue — co3daHue ¢ MoOMoWbIo
UCKycCcmeeHHO020 cocyoda (npome3a) unu aymoeeHsbl
dornosIHUmMesibHo20 rnymu Ori Kpo8omoKa 8 06xo0 umerou,e20cs
rpernsmcmeus.

‘l"




Operations on the veins
Onepauyuu Ha eeHax



Troyanov-Trendelenburg operations. Isolation, ligation and
excision In the subcutaneous fat of all veins flowing into the
femoral vein. Onepauyuu TposiHoga- TpeHOerneHbypeaa.
BbiOernieHue, rnepessizka U omcedyeHue 8 [100KOXHO-XUpoasou
Krem4yamke ecex 8eH, aradaroujux 8 6e0peHHY0 8eHY.




Babcock's operation. Removal of a large saphenous vein
throughout the thigh. Onepauuss 63bkoka. YOaneHue 6onbwou
MOOKOXXHOU 8€HbI Ha 8CEM rpomsi>keHuu beaopa.
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Operation Madelung. Removal of a large subcutaneous vein throughout the
thigh through an incision in the skin and subcutaneous fat from the upper
third of the thigh to the medial condyle of the femur. Onepayus MaodenyHaa.
YOaneHue 6ornbwou rnooOKoXXHOU 8€Hbl Ha 8CeM rpomsi>keHuu bedpa 4yepes
paspe3 KOXuU U NMOOKOXKXHO-XXUPOB8OU Kriemyamku om eepxHelu mpemu bedpa
00 MedualsibHO20 Mbluwerika 6eOpeHHOU Kocmu.
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1. Operation of the Coquet. Ligation of all communicating veins epifascially.
Onepauus Kokketa. [lepegsizaka 8cex KOMMYHUKaHMHbIX 8eH arugacuyuarbHO.
2. Linton's operation. Ligation of all communicating veins subfascially.
Onepauusa JInHToHa. lepessizka 8cex KOMMYyHUKaHMHbIX 8E€H

cybghacuyuaribHo.




Operation Clapp. Applying compressive gauze swabs under the
seam over the varicose nodes. Onepauua Knanna. HanoxeHue
cOaBnMMBawLWLMX  MapneBbiX TaMMNOHOB NO4  WOB  HaAa
BapWUKO3HbIMW Y3NaMu.




Operations on the nerves
Onepauyuu Ha Hepeax



The most common operations on the nerve trunks:
Haubornee pacripocmpaHeHHbIe ornepauuu Ha Hep8HbIX cmeosiax:

neurolysis; HEeBPOIn3;
neurorhaphy; Henpopadus;
nerve resection; pe3eKkLnsi HepBa;
neuroplasticity; HenponnacTuka,

neurotomy. HEUPOTOMUA.



Operations on the nerves
Onepayuu Ha Hepsax

. When the nerve is crossed in its peripheral segment, Waller's (Valler)
degeneration of myelin fibers occurs. In the first 7 days after crossing, the nerve
still seems to be alive: when it is irritated by current, the muscles innervated by it
contract, but then fragmentation and resorption of myelin occurs. The Schwann
sheath with nodes of Ranvier remains alive for a long time.

. A complete violation of the conduction of the nerve fiber can be not only
anatomical, but also functional.

. Axons of the central segment of the nerve can grow into the axial cylinders of the
peripheral segment. The rate of germination of nerve fibers is constant. On
average, it iIs 1 mm per day or 2.5-3.0 cm per month.

. Among the many reconstructive operations on the nerves, the worst results were
obtained with all types of plastic replacement of defects using allo- or heterografts.
. A nerve longer than 30 cm never fully recovers. During the 2 years required for
nerve germination, irreversible degeneration of the distal muscles and tendons
occurs, which requires orthopedic correction.



Operations on the nerves
Onepayuu Ha Hepsax

The nerve suture technique includes 5 main steps.

TexHuUKa wea Hepea 8KritoHaem 5 OCHO8HbIX 3Mmarioe:
Stage 1 - treatment of the ends of the nerve; usually with a sharp razor, 1-2 mm are
cut from each end of the nerve;
Stage 2 - comparison of the ends of the nerve. The limb should be placed in such a
position that the ends of the nerve are loosely adjacent to each other and can be
sewn together without tension;
Stage 3 - the imposition of epineural sutures. Usually, two, less often four, sutures
are sufficient to bring together the ends of the dissected nerve, leaving a gap
between them of no more than 1-2 mm. You can not flash the nerve through its
thickness. You can suture so that you get a cuff, as recommended by Richter;
Stage 4 - a month after the nerve is sutured, the limb should be gradually
straightened and physiotherapy should begin;
Stage 5 - after 1-2 years, if necessary, orthopedic correction is performed:
strengthening of the joints (arthrodesis, ankylosing), external prosthetics.



Operations on the nerves
Onepayuu Ha Hepsax

If the operation after the intersection or injury of the nerve is performed in the
long term, when a scar or neuroma has already formed, then a delayed suture
IS Indicated, including excision of the neuroma, release of the nerve from the
scar tissue (neurolysis) and suture of the nerve.



Operations on the tendons
Onepayuu Ha cyxXoxxusmusx



Operative interventions on tendons:
Haubornee pacripocmpaHeHHbIe oriepauuu Ha CyXOXXUIUsiX:

Tenoraffia. TeHopadgwua.
Tenotomy. TeHoTOMUA.
Tenodesis. TeHones.

Tenolysis. TeHonus.



Requirements for tendon sutures:
TpebosgaHus, nNpednbasrsaeMble K CYyXOXUbHbIM WeaM:

. The suture should be simple and technically easy to perform. LLloe domxeH 6bimb
MPOCMbIM U MEXHUYECKU J1€2KO 8bINOTHUMBIM.

. The suture should not significantly disrupt the blood supply to the tendon. LLJog He
OOJT)KEH CYyUWEeCmMBEHHO Hapywiamb KpPOBOCHabXXeHUe CyXOoXXUsusi.

. When suturing, it Is necessary to maintain a smooth sliding surface of the tendon.
[lou HanoxeHuu wea HeobxoouMo coxpaHume 2/1a0KyH CKOMTb3SW YO
[108EPXHOCMb CYXOXKUJIUS.

. The suture should hold the ends of the tendons firmly and prevent them from
splintering. LLloe OosmkeH Kperko yoepxxueamb KOHUbI CyXOXusul U He Ooryckamab
UX pa380J/I0KHEHUS.



Types of tendon sutures:
BuoObI cyxoxurbHbIX We08:
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Rozov’s Suture

LLloB M.M. KasakoBa Lo B.A. Po3soBa

Lo brnoxa n boHHe

LlloB KioHeo

Suture Lange Suture Cuneo Suture Bloch and Bonnet Kazakov’s Suture
LLios JlaHre



Thanks for your attention!



