OCHOBbI
TPaBMaTONIONTMU  (woe

CYXOXUnus)

Fundamentals of Traumatology (Tendon
Suture)



Cyxoxunme — obpasoBaHue 13
coeaNHUTENbHON TKaHU, KOHLUEBAs
CTPYKTYypa nonepeyvyHo-nosocarbix
MbILLIL, C MOMOLLbKO KOTOPOW OHU
NPUKPENSAOTCA K KOCTAM CKernerTa.
OcHoOBHasa PyHKUUS — ABUraTernbHas.
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Tendon is a formation of connective tissue.
It’s the terminal structure of striated

muscles, with which they attach to the
bones of the skeleton.

The main function is motor.
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Cyxoxunue
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Cyxoxunune coctouTt
N3 BOJTOKOH,
COCTaBMAOLNX
NepBUYHBbIE MYYKMN,
MEXOy KOTOPbIMU
rnexart CyXOXUIbHble
KNneTku. Kaxkgbin ny4okK
OKPY>KEH
coeagVNHUTENbHOW
TKaHbIO
(3HAOTEeHOHOM), BCEe

MepBUYHbINA NYYOK

BTOpMYHbIN NYYOK —

SHAOTEHOHMN

BHYTPEHHMI NEPUTEHOHUM

HapyHbli NepUTEHOHUM =\ (§

MapaTeHOHMIA

CYXOKV Tonkuin cnoi PbLIXITON KINeTYaTKn, B KOTOPOM

bonee pacnonaraetcs cyxoxunme c o6onoukamm,

0000 |53 1BaeTCA NapaTeHoHOM. Bo BCex aTuX
obpa3oBaHUAX OTMEYaeTCs ryctasd KpOBEHOCHAasd CETb,
ocobeHHO B obrnacTtn neputeHoHa. B nocnegHem
NPOXOAAT COCYAUCTbIE CTBOMUKN, KOTOPbIE NPU
ornepauusx Ha CyXOXXnnmax Heobxoanmo WwaanTb.



The tendon consists of
fibers that make up the
primary bundles, between
which the tendon cells lie.
Each bundle is
surrounded by connective
tissue (endothenone), the
entire tendon is
surrounded by a denser
membrane (peritenon).
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HapyHbl NepUTEHOHMH

MNapaTeHoHui

A thin layer of loose tissue, in which a tendon with
membranes is located, is called paratenon. In all these
formations, a dense circulatory system is noted, especially
in the area of the peritenon. In the latter, vascular trunks
pass, which must be spared during operations on the

tendons.



[1na TOoro 4yTooLI
CYXOXXUITNUA MOTTIN NErKo
OBUraTbCH, OHU
3aK/10Y€eHbI B
CUHOBMarbHbIE
Bnaranuiia B Tex To4dkax,
rae repecekatoTcs Apyr c
OPYrom nnn HaxoOoaTcs B
TECHOM KOHTaKTe C
OPYrMMU CTPYKTYpaMmu.
CunHoBuanbHoe
Bnaranuiie npeacraBndaeT
cobon MydTy C ABOUHLIMU
CTEeHKaMW,

npeaHa3Ha4YeHHYo
N30nMpoBaTh, 3aluLLaTh U




In order for the tendons
to move easily, they are
enclosed in the synovial
sheaths, at points where
they intersect with each
other or are in close
contact with other
structures. The synovial
vagina is a double-walled
membrane designed to
isolate, protect, and
lubricate the tendon.




*MNMpu npamom ypape:

- M0 HATAHYTOMY axunnoBy
CYXOXWUINIO NPU 3aHATUSAX
CnopTOM

- B pesynbraTe pes3Koro
COKpaLLeHNS MblLLL, rofieH Npu
Pa30rHyTON Hore

- MPU HEOXUOAHHOM PE3KOM
TbISTbHOM CrMbaHnm CTonbI

* Mpwn HenpsAAMoUu TpaBMme:
- MPU NageHnn ¢ BbICOTbI HA HOTY

C BbITAHYTbIM HOCKOM

* Kpome Toro, paspbliB CyXOXUINS

MOXXET NPOU30UTU U NPV PaHEHUMN




* On direct impact:

- when stretched when playing
sports

- as a result of a sharp contraction of
the leg muscles with an extended leg
- with unexpected sharp dorsiflexion
of the foot

* By indirect injury:
- when falling from a height on a leg
with an extended toe

* In addition, tendon rupture can
also occur when injured by a sharp
object.




XapakTtepHa pe3skasd 6orb,
«XPYCT», HEYCTONYMNBOCTb
FOSIEHOCTOMHOrO CycTaBa.

/

ObnacTtb axusnnoBa CyXOXUINA
OTeYHa, ObIBAIOT KPOBOMOATEKMN.

[Tpn TbINIbHOM crMbaHnn cTonb!
HaTsKEHUE axunnoBa CyXOXNns
HEBO3MOXKHA, MOOLUBEHHOE
crmbaHue pesko ocnabneHo.

[TonoXXuTenbHbI CUMMTOM
ToMcCoOHa — OTCYTCTBME OBUXEHUN
CTOMNbI NPV HagaBNMBaHUN HA
NKPOHOXXHYHO MbILLILLY.



The rupture is characterized by sharp
pain, "crunch” and instability of the
ankle joint.

The area of the Achilles tendon is
swollen with bruises.

With dorsiflexion of the foot, the
tension of the Achilles tendon is
impossible, plantar flexion is sharply
weakened.

Also, a positive symptom of
Thomson which is the lack of foot
movement when pressing on the
gastrocnemius muscle.




JleuyeHune ronsko orepaTuBHOE, 3aKI04YaeTCs

B coeanHeHnn pa3opBaHHbIX KOHLOB OAHUM U3
BNOOB CYXOXXWUJTbHOTO LLBA.

HaknagbiBaloT LMPKYNAPHY TMNCOBYIO MOBA3KY OT
cpenHen Tpetn begpa 4o KOHLUA nanbLues npu
crmbaHnn B KOJIEHHOM cycTaBe nog yrrom 30°, B
rONIeHOCTOMHOM - 10°.

Cpok ummoobunmnasaunm 6-8 Hea. BocctaHoBneHUn
TPyOoCrnocobHOCTU yepes 3-4Mec.




Treatment s only operative, it consists of

connecting the torn ends with any type of tendon
suture.

A circular plaster cast is applied from the middle third of
the thigh to the end of the fingers while bending the
knee joint at an angle of 30°, and 10" in the ankle.

The immobilization period is 6-8 weeks. Disability
recovery after 3-4 months.




ITo BPCMCHH HAJIOKCHHUA PA3JINIAIOT:

IMepBUYHbIE IIBHI — HAKJIAJbIBAIOT B IEPBHIC
24 4yaca T1IOCI€  HApPYIICHUS  LEJIOCTH
CYXOKMJIHSL NpPH  OTCYTCTBHHM  IIPU3HAKOB
BOCIIAJICHUS PaHBI;

BTOPUYHBbIE PAHHHUE IHIBbI — HAKJIAJbIBAIOT
UX nepBble 4—6 HEACHb IMOCIE MOBPEKICHUS
TOIAA, KOTJIa KOYKHAS PaHa 3aXKHIIA;

BTOPHYHbIE MO3/IHME INBbI — HAKJIAAbIBAIOT
yepes3 6—8 Hellenb MOoCe NOBPEKIACHUS.

B Oonee mo3gHHE CpOKM IIpUOEraroT K
MJIACTHUKE CYXOXKHUJIUSL.

[lo mecTy HanoxeHus
pas3nuyator:

LLIBbI CYXOXWUNUN,
pacnonoXeHHble BHE
CUHOBMUAmNbHbIX
Bnaranuiy;

LLIBbI CYXOXWUNUN,
pacnonioXeHHbIe B
CUHOBMAnNbHbIX
BnaranuvLiax.



Primary sutures are applied in the first 24
hours after the violation of the integrity of the
tendon in the absence of signs of wound

inflammation; At the place of imposition,

we distinguish:

Secondary early sutures are applied from the
first 4-6 weeks after injury, when the skin
wound has healed;

Tendon sutures outside
the synovial sheaths

Tendon sutures located in

Secondary late sutures are applied 6-8 weeks the synovial sheaths.

after injury.

At a later date, tendon plastics are resorted to.




Mo criocoby
HaJ1I0)KeHuUsl
pasnu4arom:

LUBbI C HATSIMU U
y3rnamm Ha
MOBEPXHOCTU
CYXOXUNUS:

BHYTPUCTBOJIbHbIE
LLBbI C y3ramu,
NOrpy>XeHHbIMN Mexay
KOHLLaMUN CyXOXUIUN;

BHYTPUCTBOJIbHbIE LLBbI
C y3riamMmu n HUTAMU Ha
NOBEPXHOCTHU
CYXOXUNUN;

KOMOWHMPOBAHHbIE

1LHIRKI
LD DI,

TpeboBaHMA K LUBaM
CYXOXUITUMN:

a) LWOB A0SMKEH ObITb MPOCTbLIM U
TEXHUYECKMN NTIETKO BbINMOMHUMbIM,

0) OB HE AOMKEH CYLLECTBEHHO HapyLwaTh
KPOBOCHaDXXEHME CYXOXUNUS;

B) NP1 HaNoXeHun Wwea Heobxoanmo
obecrnevnBaTb COXpaHEHME rMagKkou,
CKOMNb3SALEN NOBEPXHOCTU CYXOXNNUA U
OrpaHU4YNTbLCA NPUMEHEHUNEM
MWUHUMaJSTbHOIO KONM4YeCcTBa HUTEN;

r) LUOB JOMMKEH KPEMnKo YAEePXKMBaTb KOHLbI
CYXOXWUINI B TeYEHNE ANTUTENBHOIO
BPEMEHW 1 He JonycKaTb UX
Pa3BOSIOKHEHUS.




By the method of
overlay, we distinguish:

Sutures with threads and
knots on the surface of
the tendon:

Intra-trunk sutures with
knots immersed between
the ends of the tendons;

Intra-trunk sutures with
knots and threads on the

surface of the tendons;

Combined seams.

Tendon Suture Requirements:

a) The seam must be simple and technically
easy to carry out,

b) The suture should not significantly disrupt
the blood supply to the tendon;

c) When applying a suture, it is necessary to

ensure the preservation of a smooth, sliding

surface of the tendon and limit the use to a
minimum number of threads;

d) The seam must firmly hold the ends of the
tendons for a long time and prevent them from
loosening.




2 BapvaHTa 4-XUInbHOTO
CYXOXWUNbHOrO LBa
( 4Ns BHYTPUBY30BCKOU
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2 variants of 4-strand tendon suture
(for intra-university Olympiad)

e

Cuneo seam

U-shaped
seam

Continuous
wrap-up seam

™~

Krakov seam

U-shaped
seam

Continuous
wrap-up seam
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1) NpoaoeBaem urny ot BHYyTPEHHEN MOBEPXHOCTU KOCO, BbIXOANUM Ha BOKOBYIO
NOBEPXHOCTb NartepasribHoW CTOPOHbLI Ha paccTosiHUK 1-1,5CMm.
2) OTCTYNMB 2MM, Ha BOKOBOW MOBEPXHOCTU NPOAEBAEM UTMY U BbIXOAUM Ha
OOKOBOW MOBEPXHOCTU MeananbHOW CTOPOHbI.
3) OTCTYNMB Ha 2MM, UTTy NPOAEBAEM YEPE3 BCHO TOSLLY CYXOXUINS, BbIXOAUM Ha
OOKOBYIO NOBEPXHOCTb NaTepanbHOMN CTOPOHbI.

4) OTCTYNMB HA 2 MM KOCO NpoaeBaeM Urny Tak, Ytobbl NeTnu obpasyemble Ha
BOKOBbIX MOBEPXHOCTSAX ObINKM NapannenbHbIMWU OTHOCUTENBHO APYr Apyra,
BbIXOANUM Ha BOKOBOM NOBEPXHOCTU MeanaribHOM CTOPOHBI.

5) OTCTYnNMB Ha 2MM NpodeBaeM KOCO, BbIXOANUM Ha BHYTPEHHIOK NOBEPXHOCTb
(BHYTpwK cTBONA).

6) He oTpesasa HUTb Nepexoanm Ha APYryto NOSIOBUHY CYXOXUNUA, NpoLImMBaga no
TaKoW e MeTogukKe.

7) 3aTeM BbIXOAMM Ha BHYTPEHHIOO NOBEPXHOCTbL U 3aBA3bIBAEM Y3Ilbl.
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Cuneo
seam

1) We pass the needle obliquely from the inner surface, exit to the lateral surface of
the lateral side at a distance of 1-1.5 cm.
2) After 2mm, pass the needle obliquely and exit on the lateral surface of the
medial side.
3) After 2 mm, pass the needle through the entire thickness of the tendon, exit to
the lateral surface of the lateral side.

4) After 2 mm obliquely, pass the needle so that the loops formed on the lateral
surfaces are parallel to each other, we exit on the lateral surface of the medial side.
5) After 2mm, pass it obliquely, exit to the inner surface (inside the trunk).

6) Without cutting off the thread, we go to the other half of the tendon, and stitch
using the same technique.

7) Then we go out to the inner surface and tie the knots.
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loB KpakoBa

LLlos no Kpakosy




Krakov seam




BkanbiBaem urny v
BblKasnibiBaem Ha 5 MM OT
paHbl

[locrne BbIKOMNa UMb,
oTcTynas 1 Mm, Ha O4HOW
NUHUM NPOU3BOAUM BKOJT

UMbl NO HanpaBneHnn
CBEpPXY BHU3

[locne BblkoONa Urnbl Ha
NPOTMBOMNONOXXHOWN
CTOPOHE, NoATArMBaem
HUTb, Yepes NeTNo
NpOBOAUM Uy




We insert the needle in
the tendon thickness, and
take it out 5 mm from the

edge of the wound/cut

After taking out the needle,

move 1 mm, and insert the

needle again in from top to
bottom

After taking the needle out
on the bottom, we tighten
the thread, and pass the
needle through the loop
that’s been created




[NlooTarmBaem HUTU C 2X
CTOPOH, 1 popMUpyeTcH
KBagpaT

[Tpon3Bogmm BKOJ UrTbl
C HUXKHEN NOBEPXHOCTU
Ha nepeaHoLo,
npoaeBaeM uUrny yepes
neTnto

[Mocne Bbikona urnbl
HUTb NOATATMBAaEM U
doopmumpyem kBagpar




Tighten the threads from 2
sides, and a square is
starting to be formed

We insert the needle from

the bottom surface to the

top, and pass the needle
through the loop

After exiting, tighten the
thread and a square is
formed




[Mpon3BognM BKOJT
Urnbl CBEPXY BHU3

[loaTarnBaem HUTD,
yepes NeTnto
npoaeBaem

[NloaTarmnBaem HUTL U
doopmupyeTcs ksagpar




We pierce the needle
from top to bottom on
the other side

We pass the thread,
through the next loop
created

We tighten the thread
and a square is formed




Bkon urnel
OCYLLeCTBNSAETCH
CHU3Y Ha BBEpPX

rny npogesaem
yepes NneTnio,
doopmumpyem KkBagpar,
oTCTynas Ha 1 MM
NpPON3BOANM BKOJ

BbIXOAUM Ha MecTe
paspesa, no
aHarorm4yHom cxeme
LWbeM OpYryto
MONOBUHY




The needle is inserted
from bottom to top

We pass the needle
through the loop, form
a square, insert it again

at Imm distance

We exit at the place of

the cut, and sew the

other half in a similar
pattern




lNpeumyllecTBa WiBa
KioHeo:

- MPOYHOCTb coeaAUNHEHNA
KOHLIOB CYXOXWUJTUA,

- OTCYTCTBUE TEHAEHLMMN K
cocKallib3bIBaHUIO.

OTHOCUTEenbHbLIe
HeaocTaTku wBa KroHeo:

- BO3MOXHOCTb cAaBneHus
KPOBEHOCHbIX COCY/10B B
TOJILLE CYXOXUIUS;

NpeunmyuwecTBa wBa KpakoBa:

- MPOYHOCTb COEAMHEHUSI KOHLIOB
CYXOXUINS;

- OTCYTCTBME TEeHOEeHUUM K
cocKalb3biBaHUIO.

OTHOCUTEeNnbHbIE HeaoCTaTKu
wBa KpakoBa:

- BO3MOXXHOCTb cOaBneHus
KPOBEHOCHbIX COCY40B B TOrILLE
CYXOXUINS

- MHOIO HUTEWN Ha NOBEPXHOCTHU



Advantages of the Cuneo
seam:

- the strength of the
connection of the ends of the
tendon;

- no tendency to slip.

The relative disadvantages of
the Cuneo seam:

- the possibility of
compression of blood vessels
in the thickness of the
tendon;

Advantages of the Krakow seam:

- the strength of the connection of
the ends of the tendon;

- no tendency to slip.

The relative disadvantages of the
Krakow seam:

- the possibility of compression of
blood vessels in the thickness of the
tendon;

- many threads on the surface



Ha gpyron noBepxHOCTH
HakrnagbiBaeTcs [1-o6pasHbIn LWoB

1) BKon ¢ BHYTpeHHEN NOBEPXHOCTH
CYXOXWUNKnS, BbIKON Ha nepegHeun
NOBEPXHOCTH.

2) Bkon napannensHO ¢ BbIKOSIOM Ha
nepeaHen NoOBEPXHOCTMN.

3) BbIkon Ha BHYTPEHHEN NOBEPXHOCTM.
4) [Nepexoq Ha ApYryto YaCTb CYyXOXUNKUA,
TaKoW XXe MeToAuKe MpoLUnTb.

5) Bblkon Ha BHYTPEHHEN NOBEPXHOCTU U
3aBsi3aTb y3ern.




A U-shaped seam is applied on the
bottom surface

1) Insert the needle through the thickness of
the tendon, move the needle inside and exit at
a distance from a edge
2) Insert it again parallel to previous exit point
3) Move the needle inside through the tendon
and exit at the cut
4) Move to the other part of the tendon, sew
using the same technique
5) Exit through the cut and tie a knot




B ka4ecTBe
ajanTtauuoHHOro LBa
HenpepbIBHbIM OOBUBHOW
LLIOB.




Continuous twist seam as an
adaptation
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TpaBmartonorus:
NoSINYpETaHOBLIE;

NONN3UPHLIE;
NoNUNPONuUNeHoBbIE;

cTanbHble;

paccacbiBatolmMecs, ¢ 4NUTENbHbIM
CPOKOM paccacbiBaHUA.

OpToneaus:
NONUaPUpHLIE;
NoNUNPONUNEHOBLIE;
cTanbHblE.




