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Canp:ka) IpeaBama

MexaHNYKH €THOJIOIIKHN (PAKTOPH.
JIoKaHEe MEXaHUYKE IIOBPEAE
Etnonoruja tpaymarckux omrehema 3yOHHX TKHBA

Onmre MexaHudke moBpeie (0J1acT U Kpalil
CHUHJIPOM).

ok 1 CHHAPOM MYJITHILIIE OPraHCKe
IUCPYHKIH]E



MexXaHMYKH €THOIOIIKA (PAaKTOPHU

* MexaHnuka eHepruja
1. buocrarnuka eHepruja (eHepruja rpaBuTaIMje)

2. buoguHaMudka eHepruja.
- GHEprvja MEXaHH4Kor yaapa (Tpayme)

- €Heprvja MEXaHWYKOT Tajiaca (omrTehema 3ByKOM M
BHOpalrjama)



Tpayme

* [loBpene HacTalie 1ejCTBOM MeXaHUYKeE CUJIe
(OpHUPOJHE WUJIM BELITAYKE) KOJ€ CE MPeHoce

yaapoM.

* ETmiioruja: opyha (cpeacrsa 3a pan), opyxkja,
IPUPOIHE KatacTpode (3eMIbOTPECH, JTABUHE),
pYILICHE 3rpaja, caoopahajae Hecpehe.



Ilarorenesa tpayma

* JlehpopMmanmja T€aa- IpoMEeHa JUMEH3H]a TEa,
3allPEMHUHE U 00JINKa

 [IpuBpemeHa (ej1acTU4HA) U TpajHA
(mj1acTHYHA) TPpOMEHA Tejia

* ' panuuno onrepeheme



Ilogena Tpayma

* JlokajTHe MeXaHHYKe MoBpe/e

Onure MexaHu4Ke MOBpeae
biacTt cunapoM
Kpaiu cuaapom

Tpaymarcku mok



JlokaiiHe MEXaHUYKE IOBPEJIE

Omrehewe TKUBA yCIC!
JlupekTHOT pa3apama hennja/TkuBa
Omrehema JOKaIHE HUPKYJIAlH]e

Omrehema nHepBalyje.



Bpcre JoKaaHuX 1moBpeaa

Epo3nja, abpasuja, necKkBamMaluja

Pana (vulnus)- npexu KOHTUHYHUTETA KOXKE U
CITy30KO0XKa

ITorpec (commotio)
Harmeueme (Contusio)
KonkBacamuja (conguasacio)
KpBapeme (haemorrhagio)
Apymuja (avulsio)
Awmmyrarnuja (amputatio)
IIpenowm (fractura)
Nmraamemse (luxatio)



OpakType 3y0a

Ellis 1: npenom (mapymien xkonTuHYyHTET Tpale)
riehu

Ellis 2: npenom (mapymen xoutunyurer rpale)
riehu

Ellis 3: npenom (rapymen xonTHHYHTET rpalje)
riichu, JICHTHHA U TyJIIe

DdpakType KOpeHa 3y0a
JleHTOAIBEOSIapHE PpaKType



Fractura maxillae
L eFort |

* XOpPHU3O0HTAHE
(bpakType MakcuJie Ha
HUBOY Ha3aJHe ¢oce

e KIIMHHMYKM HAJIA3!
- Enem nuna
- Manoxkny3uja 3y0a

- Moryhu nokpetu
MaKCHJIHE, 0K J€ Ha3aJIHU
MOCT cTaOuJjIaH




Fractura maxillae
LeFort |l

* Ilupamugajina gppakrypa:
- Makcune

- Hazamnue xoctu

- MenaujamHor 3u1a OpouTe

 KIIMHMYKH HAJIA3:
—W3paxeHn exem jmua
—Hazanna darynennuja

—KpBapem-¢ U3 HOCA WU
PHHOJIMKBOpPE]a




Fractura maxillae
LeFort ||

dpakrTypa Koja ce
IPOCTHPE KPO3:

Makcuity

3UrOMaTUYHY KOCT ]
Hazanne koctu
ETMon1alIHy KOCT

1 0a3y nobdame.




Pana (vulnus)

nocekotnHa (Vulnus scissum),

yoon (vulnus punctum),

npo6o (vVulnus penetrans),
pa3aeporuHa (Vulnus conquassatum),
orpedotuna (vulnus scarificatum)

yCTpelIHA paHa HaHeTa BaTpeHuM opyhem (vulnus
sclopetarium) u

yjen (vulnus morsum).



Paznepornna (vulnus conguassatum)




ITocexoruna (vulnus scissum)




IlaTtoanaromcke IIPOMCHC KO/ JIOKAJIHHUX
MCXAdHHNYKHX ITIOBPCAAd

[lenTpanHa 30Ha HEKPO3E

30Ha pellaTUBHE UCXEMU]EC
30Ha pereHepalyje/penapaiuje
30Ha pecopniyje.



OnopaBak TKHBA O] MEXaHUYKHMX IOBpEaA

3apacrame paHe:

MudaamaropHa (a3a (xemocrasa, BacKyliapHa u
1eryJiapHa (pa3a 3arnabemna)

[IponudeparuBnHa (asza (pubpormiasuja u
AHTMOT'€HE3A)

Matypanuona (asza (pemoaenoBame).



Steps of the
Inflammatory Response

The inflammatory response is a body's
second line of defense against invasion
by pathogens. Why is it important that
clotting factors from the circulatory sys-
tem have access to the injured area?

'El Phagocyes engulf
bacterin, dead colls,
and cellular debris.

£ Platelets move out of
- the capillary to seal the
wounded area.

F3 Histamines caise capil-

laries to leak, relvasing
phagocytes and clotting
factors into the wound,




Stages of Wound Healing

BLEEDING INFLAMMATION

FIBROBLAST

SUBCUTANEQUS
FAT g

BLOOD VESSEL

MACROPHAGE <
gl =

PROLIFERATING W B

https://wasatchphotonics.com/applications/wound-healing-oct/



IToceOHE KapaKTEPUCTUKE MO]CAMHUX
JTOKAJTHUX MEXaHUYKHUX ITOBpea

* IIpoctpenne pane (vVulnera sclopetaria)
* ITorpec mo3ra (commotio cerebri)
* Harmeueme mo3ra (contusio cerebri)



Vulnus sclopetarium

* Ya3Ha paHa
* CTpesHu KaHa

* M3ma3Ha pana

° yIapHA eHepruja TaHeTa = TONJIOTHA eHepruja

+ OJ1acTHH epeKaT



Commotio

* IIOBpEJA HacTalla ASJCTBOM MEXaHUYKHUX €THOJIOIIKHAX
(hakTOpa, KOja 3a mocleauily nma rmopemehaj
(pyHKIHU]e MOjeANHUX OPraHa, HaKo0 y lbbUMA He
IOCTOje BUA/bHMBE AHATOMCKE IIPOMEHE.

* OyHKIMOHATHU nopeMehaju KOJu Ce pa3Br]ajy TOKOM
KOMOILIM]€ Hajuelihe cy peBep3uduIHe nNpupojae, a
HacTa]y 300r 0MOXeMHJCKHUX IIPOMeHa Yy 3axBaheHUM

hennjama.



Commotio cerebri

* Harna genejiepanuja wiim aKueJjepanuja Mo3ra
(DOCEOHO y CarMTajiHO] paBHH ), TOKOM KOJ€ C€
JaBJba]y POTALIMOHE CHIIE KOJ€ Y3POKY]Y
XHIIEPEKCTEH3U]Yy BpaTa

* ['yOouTtak cBectH, moBpahame, rpueBH, nopemehaju
BUJIA U CJIyXa, aMHe3Hja.



contusio

* IIOBpEJa KOJ KOj€ j€ 09yBaHAa KO0Ka, allk J€ UCIHOJI e
TKHBO MaH-€ WM BHIIIE Pa30PeHo (J101a31 10
IpeKUJa KOHTUHYUTETa TKUBAa, IOBPEJIc HEpaBa,
omrTehema KpBHUX Cyd0Ba, Ca HOCICANIYHUM
KpBapE€HEM M HACTAHKOM XE€MaToMa).

* KoHTy3uja Hajuemihe HAcCTaj€ A€jCTBOM TyIle CHJIE
YMEPEHOT MHTE3UTETA U KPATKOI Tpajamba



Contusio cerebri

* ¢okajgHa JeCTPYKIMja TKHBA MO3Ia Koja je
HacTaa JIeJCTBOM MEXaHUUYKE CUJIC

* HarmkbedeHa MO3Ta Koja Cy IPOy3pOKOBaHA HErOBUM
NpUMAaPHHUM YAapoM 0 Jod0amy (Coup), u
HAT'He4eHha MO3ra Ha CYIIPOTHOj CTAHM O/I MeCTa
npuMapHor yaapa (contrecoup) (c o63upom na
MOKIAaHE CTPYKTYpE HACTaBJba]y Ja OCLUIIY]Y)



Oniure MEXaHU4IKE IMMOBPEAC

* bimacTt cuHIpom
* Kpam cunapom

* Tpaymarcku II0K



biaact cuHIpPOM

* Ekcruio3uja:

- TomorHa eHepruja (ONeKoTHHE)
- KuHeTtnuka eHepruja mpamnHena
(mpocTpesiHe paHe)

- Erepruja ygapuaor tanaca (0J1acT CHHIPOM)



biacTt cuHIpOM

* Bpcre:
- Baznymxu
- Boaenn

- UspcrH.




BazaymHu 0J1acT CHHAPOM

Secondary blast-induced Primary blast-induced
neurotrauma neurotrauma (without a
(penetrating head injury) direct blow to the head)

» Kinetic energy transfer to the CNS

* Lung injury- induced hypoxia/ischemia

» Hemorrhage-induced hypoxia/ischemia
* Hormones released from injured tissue

Tertiary blast mechanisms
(i.e. effect of the impacits
with other objects)

- -

Site of Injury 6 the brain Secondary blast

impact "coup” < opposite the site mechanisms (i.e. effect : !
f : of impact of the missiles being Primary blast mechanisms
\L ) "contrecoup” propelled by biast force) (i.e. effects of the blast
S ?rv D wave itself)

Tertiary blast-induced neurotrauma

{coup-contrecoup) S. Subbarao B., N. Tapia R., Eapen B.C. (2018) Mild Traumatic Brain Injury Rehabilitation. In: Galante J.,

Martin M., Rodriguez C., Gordon W. (eds) Managing Dismounted Complex Blast Injuries in Military &
Civilian Settings. Springer, Cham. https://doi.org/10.1007/978-3-319-74672-2_18




Kpai cuHapom

* 00JIMK ONIIIITE MEXaHUYKeE MOBPeae Koja
HACTAj€ HAKOH 0TKONABAakA JbY U
(MPETXOAHO U3JIOKECHUX 3aTpIiaBamkby 1
KOMIIPECHU]H BEIIMKUX MUIIMNHUAX Maca,
Hajuemhe y npeaeny J0buX eKCTPEMUTETA U
KapJIMIIC).



Kpai cuaapom

ETHosoruja;

3aTpraBame 1eJ10Ba Teja €A BeJIMKOM MUIIuhHOM
MAaCOM (pEeruoHa Kapjiuie U JOBbHUX EKCTPEMUTETA),

OpakType 1 HIvalicHha,

Pyritypa KpBHHUX CyJZI0Ba, CTBApPAKE XEMAaTOMa U
IIPUTHCAK HA KPBHE CYIOBE.



[ laTorenesa kparmr cuHJIpOMa

OtpraBame (HOHOBHO YCIOCTABJbAKE
[APKYJIALH]€):

JIOKAJIHU e/IeMU U XUII0BOJIeMUja (MHTeH3UBHA
iasMopeja)

OECTPYKIM]a MUOIIATA

aKyTHa OyOpeskHAa MHCY(UILIMjeHIU]a (CTBapame
MHUOIJIO0OMHCKUX HUJIMHAAPA)

xunepkaaujemuja (ABU u ociio0ahame
HHTPALEJYJIAPHOT KAJMjyMa)



KpBHII [IOJIIBII 11 3a1€0JbakhE CKCTPCMITTICTA




Kpali cuHapom

IIpomene y 3axBaheHO]
MHUIIITNHO] TPy

JIeCHE ITOIKOIEeHIIIIE:
« Jlexomopizaiiija

Enem




ok

* AKYyTHH, reHepaJau30oBaHu nopeMmehaj nepdysuje
CBHX OPraHCKHX CHMCTEMA, KOjU 3a IMOCIeAUIy UMa
nopemehaj meradoau3zma heauje (HemoryhHocT ga
Ce 3aJ10B0Jbe MeTaboInuke noTpede henuja 3a
KMCEOHUKOM ¥ HYTPUTUBHHUM (DaKTOpHMa, Kao U
HECHOCOOHOCT J1a C€ U3 TKMBA OJICTpaHEe MPOAYKTH
METa00In3Ma).



Nuaunujanan nopeMehaju Koju MOTy
JOBECTH 10 CHHApOMaA IIIOKa

Kapanorenu akropu
ONCTPpYKTHBHE BaHKAPIM]AIIHE JIC3H]EC
XUIIOBOJIEMH]A

[Ipepacnoaena KpBOTOKa (AUCTPUOYTHBHH II1OK )



Kapauorenu gpakropu

* Maaurau nopemMehaju cpuaHor purma

* Ilopemehaju Mmexannuke pyHKIMje cpua

- peryprutyjyhe
- OIICTPYKTUBHE JI€3H]¢

* Muonarcke Jje3uje
- CUCTOJIHA JTUC(YHKIIH]A
- INJacTOIHA TUC(HYHKIM]a



OncrpykTuBHE BAHKaApAUjaJIHe Je3uje

TamnoHaza nepukapaa
KOHCTPUKTHUBHHU IIEPUKAPIAUTHUC
[Lnyhna emOonmja

JlucekanTHa aHeypU3Ma aopTe



XHIIOBOJIEMH]A

* KpBapeme (crio/baime ¥ YHYTPALIH-€)

* ['yOuTak Te4HOCTH U3 OPraHu3Ma (Ca CMAmbCHEM
BOJIyMEHA KPBH) IIPEKO:

—KOX€E, TACTPOUHTECTUHAITHOT TPAKTA,
YPOTCHUTAITHOT TPAKTa

 I'youTak Bosiymena y "rpehu nmpocrop'': ko
IIEPUTOHUTHCA, AKYTHOT IMAHKPEATUTHCA, ACIIUTECA



Ilpepacnoaeia KpBOTOKA

Cenca

MeTa00JIMYKO-TOKCHYHH Y3POIH
EHJIOKpUHHA y3pOLH

XUIIEPBHUCKO3HOCT KPBHU Cca ImopeMehajem
MUKPOIIUPKYJali]e

Heyporenu y3pouu

AHaduiakca



Hlok

TA=MBXP=YBX®XP

* 3a oapKaBamkbe HOpMAIHE, (PU3UOJIONIKE
[IAPKYJIAlA]€ HEOIMXOAHHU CY caeachn €IeMEHTH:

-HOpMaJIaH BOJIYMEH KPBH,
- HOpMaJiaH pa/i cpia Kao myMrie,

- HOpMaJIaH TOHYC W/UIY PACTErJbUBOCT KPBHUX
CyJ10Ba U

- HOpMaJIHA PeO0JIOIIKA CBOJCTBA KPBH.



IHloxk

 Cnenu¢guyHH MEeXaHU3MHU KOJHMA €THUOJIOIIKH
(akTOp y3pOKYyj€ reHepaan3oBanu nopemehaj
nepdy3uje opraHuzMa Cy:

v/ QJIMTeMUYHM MEXAHU3MHU,

v KapAnoreHn MEXaHU3MHU U

v IUCTPYOUTHBHU MEXaHU3MH.



IHloxk

* (DuHAJHM, 3ajeTHHYKH YT CUHAPOMA IIOKA J€ UCTH
3a CBe THIIOBE IO0KA, 0¢3 003upa Ha MHUIH]AJIHE
€THOJIOIIKE (PAKTOPE U CIIEHIU(PUIHE MEXaHU3ME
KOJ¥Ma C€ OHM Pa3BH]a]y.

* Iberoa ocHOBHa KapaKTepHUCTHKa je mopemMehayj
heaujckor meradoauzma:

1. cMameHo uckopumhaBame KHCEOHUKA

2. cMambeHO MckopuuihaBame riimko3se.



1. CmameHo uckopumhaBame KHCEOHUKA

cMambeme HHTpaueayJapaux genoa ATII-a
nopeMehaj nudys3uje Ha HUBOY MUKPOLIMPKYJIAIH]€
aKTHBallM]a CHCTEMa KoaryJjaluje

CMambCHE IUPKYyIUIIyher BoJIlyMeHa

ociao0ahame JTN3030MaTHUX €H3UMA

Pa3Boj MeTA00JIMYKE alAI03e

“circulus vitiosus”



2. CMmameHO nckopuihaBame riimKo3e

* Y3pPOK: CMamECHO MPEYy3UMarhe TIIMKO03€ 300T
BAa30KATHUBHMX TOKCHHA U 300T /I€]CTBa
KOMIIEH3aTOPHHUX MeXaHHU3aMa

* mocjeauie. rmopact riimKOr¢HOJIN3E, I'TTHKOHCOT'CHESC,

JIUTIOJIN3E M KaTa0oJIM3Ma IPOTENHA



[1lok: KOMIIEH3aTOPHU MEXAHU3MU

 aktuBanuja CHC-a:

- LICHTpaan3aluja KpBOTOKa,
- ayToTpaHcdy3uja, u

- ayTouH(y3Hja .

* XOPMOHCKH 0AIr0oBOop.

- KaTEeXOJIAMUHU

- PEHUH-aHTMOTECH3UH-AIJ0CTEPOH CUCTEM
- aHTUAUYPETCKU XOPMOH



[IIOK: ¢daze y pa3Bojy II0Ka

 KoMmieH30BaHU MIOK
* JleKOMIICH30BaHU IIOK

* peBep3uOMIIHY LIOK



KoMneH3oBanm ok

KoMnieH3aTOpHU MeXaHM3MM YCIIEBA]y J1a OJIPIKE
nepdy3njy nopehaBajyhu HUpKyIaTOPHU BOITYMEH
1 Mewa)yhu nepudepHu oTIIop.

Kiunnuke MaHudecranuje: O1eauio, XIaaHo
IIpEe3HOjaBamke, MUJIpHja3a, TaXUKapauja, TAXUITHE]a,
xel, cMameme MmoTunutera I UT-a, cMameHa nquypesa

epeKTUJIHA (pa3a II0KA. NalUJEHT J€ Y30yheH,
aruTUpaH, akTUBHO TPaKU MOMON.

TA: HOpManaH uiau cMameH (JJaTeHTHA XUIIOTCH3H]a)



JlekoMIIeH30BaHM IIOK

KoMneH3aTOpHM MeXaHM3MH HE YCIIEBA]y /1a OJIPIKE

TKUBHY IIepQy3Hjy.

Kiuvanuke manudecramuje: Kao U IpeTxoaHa pasa
y3 nmopemMehaj crama ceectu (0of 01are MEHTaIHE
AUCOYHKIH]E 10 KOME)

TopnuaHa (pa3a MoKa: Naly]EHT J€ TUX, MUPAH U HE
3aXTeBa IOMON.

TA: cMambE€H WM HEMEPJbUB



HpeBep3uOUIHM IIOK

* MUHAJIHO CTalbe Y KOME HACTYIa]y UPEBEP3UOMIIHE
npoMeHe y 3axBaheHnM henrjama U TKMBHMA.

 Kiimnnuke manudecranmuje; Kao U NpeTxojaHa (¢asa,
Al M HAaKOH YCIIOCTaBJbaka aJICKBaTHE NepPy3uje He
10J1a3M1 10 M000/bIIAKA.

* IIpehena “Tauka ca Koje Hema moBparka’”



Y3ponu JeKOMIICH3alH| €

CMamemhe apTepr|CKOT IPUTHUCKA U BaCKYJIapHOT
OJITOBOpA

CMameHa NPOayKIM]a CHEPTH]E

Jlenmpecurja Ba30OMOTOPHOT LICHTpA YCIed XUIIOKCH]E

ociao0alama IM3030MCKUX U €H3UMCKHUX CYIICTaHIIH
u3 hennja

AKTHBUPAHKE META00IM3Ma apaxuI0OHCKE KHCEIINHE;
AKTUBHUPAHE MPOTEUHCKUX CUCTEMA IIa3Me: CUCTEM
KOMILJIEMEHTA, Koaryianuje/(puopruHOIN3Ee, KHHUHCKH

CUCTCM.



[ToceOHM TUIIOBU LIIOKA

KapAUOTreHHU ITOK
XHAIOBOJEMHU]CKH IIOK
HEYPOICHH IIOK
aHa(PUIAKTUYKH IIOK
CCNITUYHHU IIOK

TpayMaTCKH IIOK (KOMOHWHAIIM]a XUIIOBOJIEMH]CKOT 1
CENTUYHOT IIOKA)



CUHIPOM MYITHILIE JUCPYHKIIM]E OpraHa

« Multiple Organ Dysfunction Syndrome-MODS je
porpecuBHU nopeMehaj pyHkKIMje 1Ba U1K BUIIE
OpPraHCKHUX CHUCTEMA.

* Paznukyjy ce nBa odoamka MOJIC-a:
- IPUMapHU 1

- CEKYHJapHH.



MO/C

* Ipumapuu MOJIC: pesynrar omrehema BUIIe
OpraHa ycjaen AMPeKTHOI 1ejCTBA eTUOJIOIIKOT
(paxTOpa (HIIp. MOJIUTPAyMa).

* Cexkynaapuu MO/C: pa3Buja ce Ha TEpEHY
npuMmapHor MOJIC-a; dpuHa U cTagujym
pPa3JINYUTHX TEIKUX 00JIeCTH U IIOBPEAa y 4njo] J€
OCHOBH MHTCH3MBaH, I€HEPAIN30BaH U
HEKOHTPOJIMCAaH HH(JIaMaTOPHU OJATOBOP OpraHu3Ma
Ha IPHMMapHU €THOJIOMIKHU (haKTOP



MO/C

* Pa3Boj cekynaapuor MOJIC-a npoJia3u Kpo3
HEKOJIMKO (ha3a:

- TCHEPAJIM30BaHA AMCHYHKIHU]A eHA0Te/ 1A KPBHUX
Cy10Ba

- UHTCH3UBHHU, CEKYH/IAPHU HEYPOEHIOKPHUHHU
0/IT0BOP HA CTPEC

- aKTI/IBaI_II/Ija KaCKaaHUuX CUCTEMaA IIJIa3MeE

- MACHBHH CMCTEMCKH MH(IaMATOPHHU OAT0BOP



KianHndke mocieauiie

opraH nopemehaju

Pecniuparopuu cuctem  APJIC, nnyhna xunepreHsuja

I'aT JlucteHsuja abgoMeHa, acluTeC, napaaduTUIKU UIICYC,
KpBapemwe, 11ujapeja, UCXEMH]CKU KOIUTHUC

jerpa XunepowmpyOornHeMurja, HEKPO3a jJeTpe, CMambeHa
JETOKCHUKaIIMja aMOHHU]jaKa, XernaToMeranuja

OyOpe3u AzoTeMuja, oOJIUrypuja/anypuja Wi NoJinyprja, akyTHa
TyOyJIapHa HEKpPO3a

KBC CMmamemne MyJIMOHAMITHOT KalUIapHOT TPUTHUCKA,
CMamEHE WM oBehame CUCTEMCKOT BaCKYJIapHOT OTIIOPA,
noBehame mm cmamerbe MB u @C, noBehame nnmn
CMambEHE MOTPEOE 32 KUCCOHUKOM

HHC CMamene KOTHUTUBHUX COCOOHOCTH, Topemehaju cBecTH

XemaTonoe3nu cucreM  Anemuja, TpoMmOonuronenuja, JJNMK

NmyHCcKH cucTEM Anepruja, uadekija, 1uMdoreHuja




Canp:ka) IpeaBama

MexaHNYKH €THOJIOIIKHN (PAKTOPH.
JIoKaHEe MEXaHUYKE IIOBPEAE
Etnonoruja tpaymarckux omrehema 3yOHHX TKHBA

Onmre MexaHudke moBpeie (0J1acT U Kpalil
CHUHJIPOM).

ok 1 CHHAPOM MYJITHILIIE OPraHCKe
IUCPYHKIH]E



