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ANSUINIUABTRBARBAEIWUANY (Peripheral vascular injury)
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(hemorrhage) dslailasumsitiadeuasmssnuegwivsiianaiiligiiededinld uazdnusemsfie a1

afevdnlaneninden (ischemia) Fediinnisviadenifunaiuuaziilugnsaadestesziungld Tuuvnansd

971992 AATNAUNY NMzdonRenLazIIAEonlUNTaNa iU

guAn13al (Epidemiology)

msuiauvemaenidenlunsuiniulnegsnuiiissiosay 1 e 2 lngdiuuinaznunisuiniivues
waendonUsmsEAsaeay 20 §1 50° nsuialdudinannandeyaniwme Juaniinasnunisuinduain
Penetrating injury 11031 Blunt injury Tnetdunisuiadu Penetrating injury fa¥away 80° useenglsAniulu
Usznardsiaunsulssmelnseaswugtinisaioes Blunt injury tHnntuangtRimenisasias dunsie
msuaduremaeadenainmsvinsimanislasunmd giRnsainuliussanndosar 0.6 JainiAnanuivunmd
UNVESeEs SN uagfasunndvasaienniuasu’

munbeinsuniuremasadentsnusensdansnnnitsensdun Tnesesduuaznuldvesiiviounoy
drutans vesadenfinunisuindulsuesie radial waz ulnar artery drusesdansiinulavesazsidu femoral

uaz popliteal artery &4 popliteal artery s¥nagdusiusiu blunt mechanism AviliAnnsUIAEUDUY WU

nseAniin WulsEam Sy deuansluwsugiin 1°
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WNUART 1 wansaiRnisalvesnisuiniduvaeniden (A) se1sAdiul (B)seeAdians’

neSanmAsUIRLIUTeIiABALEan (Pathophysiology)

NFANNTBINTUINAY Tfuisnsualuvemaeadensendungulvg livansuuy wu wuadu 9
wuy’ ﬁﬂﬁLLﬂﬂﬂugﬂﬁ 11¢lun 1.Laceration 2.Transection 3.Incomplete transection 4.Contusion and
segmental spasm 5.Contusion and thrombosis 6.Contusion with true aneurysm 7.False aneurysm

8.Traumatic arteriovenous fistula 9.External compression
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Laceration Transection Incomplete
Transection

Contusion and Contusion and Contusion and
Segmental Spasm Thrombosis True Aneurysm

Pulsating Hematoma D External
or False Aneurysm e Compression

Arteriovenous Fistula
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1. Intimal injuries (flaps, disruption, subintimal/intramural hematomas) £intinan blunt injury ¥in
Annsgaiuremasndesmuunniendils wiewiensdlenaviliudeiu media sounss aidu true
aneurysm 19?]/

2. Complete wall defect with pseudoaneurysms or hemorrhage Wunsanuiavemiaeniden in
\An9n penetrating vlhiAnidensenldun ewnnsvesvemasadesinlisesinuaniretu us lunsdliid
Lﬁa@'a'ﬁauag aziialundatsiln naneilu pseudoaneurysm fldnwausidutouduls wazenansaany systolic
bruit 19

3. Complete transection with hemorrhage or occlusion MsUAIINAUTBIADALEDA LINLARIN
penetrating hliAndansentauin uilunasadenlilugunnin anusavgaliiesninnsvaiivemaonidon

4. Arteriovenous fistulas awsaulugiinain penetrating senmaenidenuaIaz TlHAn
Fommadeuseiinund enaviliidenlusieiovdndareanas Taslamensdififllsavasaidondrulasivogiiu
wseiinsiiiutuves venous return auiinern1swalangld (high-output heart failure) 1é nsaTIas19mEny
continuous bruit 1AWUBINITVOL venous hypertension LU 91U %394 superficial vein dilatation ledl
venous return 7iu1n fuasensiauvesiala 9zanusansany Nicoladni-Branham Reflex wie reflex
bradycardia Ima%tﬁm"ﬁu 12 HR levhnisnauiion fistula dadunisan venous return fium
arteriovenous fistula

5. Vasopasm \ian1snaivesiasniden denluaisudiulatganas

faudiwenSanmvemanaiden anvvzuUtlivaneguuuy uitunanissny enauutiidu 2 naulugy
1. weBanimuuueaiiu (occlusive lesion) ilsiduimduiennisvesnsuinidendeundu (6Ps) laun
81M15U3n(pain) eezdulanedn(pallor) aaumgilana(poikilothermia) mangwasiala(pulselessness) 81113

Witiurn(paresthesia) La¥e1NN300ULSIVDINANLLLD (paralysis)
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2. wedanmuuuliaaiu (non-occlusive lesion) fuinivasiionmsuiadeneseteslijunse
ieliifinnMzuIAEen ﬁﬂﬂiLLamﬂJaawmﬁamwﬁwmEJE'ULL‘U‘U mﬂg‘dLL‘U‘Uﬁﬂﬂﬂaﬂuﬁaﬂﬁﬁ%waid’mﬂmﬂﬁ &y
Intimal injury/intramural hematoma, incomplete transection (complete wall defect with or without

pseudoaneurysm

mM3Itadun1sunliuvesasniden (Diagnostic evaluation)
nsuadunaeadeswuldlufuimiduiiuszaugtiom fudunmiomdedesuarnisguanisuiaidu

Juq wiloradusunmesshuduisifoniaudiull mslimaidadnmsuinduaenidon Fesendeiionis

FnuszIRnazmIngasine lufuinduiiadeindnsuindudenaondon dauandunaed 1

15797 1 Hard and Soft sign of vascular injury®’

Hard Signs Soft Signs
Pulsatile bleeding History of external bleeding
Expanding hematoma Peripheral neurological deficit
Audible bruit, palpable thrill Proximity of wound to vessel
Evidence of regional ischemia (6Ps) Diminished distal pulses (but palpable)

19529 Hard sign Tufunaduuansisnisuinilusenaondendoudradaiau iloukmunves
iy msasdedlatumssnushensindalnessiy snuluguindunsemsasfeshmsnsiauiu
WleUszidiueumisiifimsuiniunaenideslyitaiou Sauzhlivhlasnsdndguasaidosiuviowiin
(intraoperative angiography) vilianunsaszumuvis wazanusauilunsuindulaegrssinga laun

- Juwldumsuisifudeviaonidonralgfinas
- wwnsvindudunsenuunuldiunaenden ldamnsassysumale
- flsanaendeniu ddliaunsautanaannisadidnasle
NSATINU Soft sign wanaiiilemainnisuiaiiusenasaidenlaudliuidn wniinsuimduienaay

lisuusannuazonslinsenuiunasideseivizdiulaty Jweadinsdwmsiaiiusiudaseluil

Arterial pressure index

N1901979 injured extremity index (arterial pressure index %38 ankle-brachial index) @13a%I8an
ns¥i1 angiography Tnglsisnduasld e API/ABI Teendn 0.9 uifidesseiluunen1ig wWu pseudoaneurysm
WsauaduRaLILaang 01azasaleladaau Fofunsifedeusnanrmsuiniuievaendon fewisiuiu

NIATIVINNLLAUD
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@ Systolic pressure recorded
in the brachial artery
of the arm

o Ultrasound device
amplifies the sound
of arterial blood flow

Blood pressure cuff

(0}

Systolic pressure recorded
in arteries of the ankle

Brachial

S77 artery ahnlnr eaecg arterial flow
ocaty
‘{ e Eound'g arterial
y lood flow
.~ Ultrasound
located in ankle (\ \\ device

U7 2 Uan$38Msnsaa Ankle-brachial index
Duplex ultrasonography
Wun15m929 non-invasive Tnganansaagiiung1saninlanninannsnsianuusssua Saanunsausviiiy
Aiematagsnsinsinaveadudenlaonnie lneal sensitivity Lag specificity Sovay 95 uay 98° auanu wadl

[ o

LERGICHNL N P iRV

Angiography
Juisidunnsgiudmiunsifiade (gold standard) lideyaldviseuiinunfivesgusnauaznis

Inaieuveudon Single-injection arteriogram (An571971 2) wiadaldluduindun unstable ATNTUIATUUSLIM

16 Y393819ATANEFILALN FeauTavinlaluiedn TrnanTansazwiuen’

AN39T 2 Technique for “Single-Shot” Extremity Arteriography7

1. Place a radiograph cassette beneath the area of concern in the extremity

2. Insert and hold steady an 18 gauge needle or short 16 gauge catheter in the femoral or axially artery
3. Aspirate blood to the level of the syringe containing contrast to avoid air bubbles

4. Rapidly inject 20 mL of full-strength intravenous contrast agent for the leg, and 10 mL for the arm

5. Delay x-ray exposure for 2 seconds for the proximal upper extremity and proximal thigh, 3 seconds
for the forearm and distal thigh, 4 seconds for the popliteal level, and 5 seconds for the tibial vessels

6. Fluoroscopy with the digital subtraction angiography mode may also be used

Computed tomography angiography (CTA)

aunsalinmunendaninvesvasaidenlalnalAssiunisaed (angiography) lnglinasldavaiurasn

donlaunss uagldiianliu Je1 sensitivity uag specificity Tun1itladuegifasag 95, 90 muadu® Sl

Poliuseulunsussidiunisuinidvedzdiafes wu nsegn ndnuile Wudu Faglun1saausunsSneriedn
nsUszliunasndendiuats (distal run-off) wazUseiliurwanasnden winddednialuduiniuildsuuaiu
NNIrgugnUse o1vasulanaldlifiln warlufuindundennisvindensuise Msmsn CTA 01avilinissnw

artnle
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nanlunssnnsuinilureviaesaiden (Principle of treatment)
nslimsdnwduiaduiildsunsundummasaden shwulufuinduillésugthing feaduns
ﬂiualmﬁaLﬁaﬂﬁuLLazmi@LLamimm%USuq g3n9e1Aurann15mIL Advance Trauma Life Support ( ATLS)® Ing
n5¥h Primary and Secondary survey luthausnmsideTinvesifuiniduilasuundusovasaidennmsesd i
Annmsuiaduiuduiisuss uasmadeidentnn fedu miﬁmLﬁasﬁﬂLﬂu{]ﬁ]ﬁ’aﬁwﬁmﬂuﬁmmﬁumjuﬁ lay
Fnsvhandendall
- msnevhuden (Direct pressure) laen1sldionalnenss usfidos indl subclavian wie external iliac
artery insefindaiifonienssgnuatiy vildnsnaundenldualdfiviniiens
- msviunaenden (Vessel clamping) Iluaanunisaifiviuvasnidensgadniau nsnilupisagniiu
nzUinaiundy Welsafunisgydornuenivasaidenainnisuiiuvasaiden
- msfe vEensturzg (Toumiquet) msasvinituisanting mazsilsensduadonludssiomn 14
Ushulaneiieuatewin
dofuimduiinneiviilasdonnzmsundusenaoniden fewinussid asasismenazasiaiiandy
ilemsidadeuarfnwiogwiuniae TnouumenfitedeenaazBeuiFesldnuungii 2 Wvnamsguagiae
U84 Western trauma association)’
lovin9itiadeldudn uumnnsquasnuiszneulufetunoudeluil
1. mssnwlaglidewinisdn
2. MISNYINILNITHIGR
2.1 mswseugdieneunIsign
2.2 MIHARTNLTLIARALEEA
2.3 MINYBIEYAIURAGDN

3. NIQUANUIMLUNAINISHER



Peripheral vascular injury 6

@5,;‘. Initial assessment of injured extremity
M *Primary survey of ATLS = bleeding present?
*Manual compnession, compression dressing, or tourniguet

“Secondary survey of ATLS —neurovascular status?
- : ! B
I Eﬂ‘- py
. W=
Hard sigres Soft signs Pulses are difficult to assess
(obesity, shock, hypothermia
(e ® . ® —
c) W= Physical exam normal Physical exam abnormal l ,Q\ l ,\FD
or AP120.9 or APl < 0.8 ) -
Owersize cuff Resuscitate and warm
Shotgun wound or muttiple to assess API patient; reassess pulses
fractures —3 Localize with and arterial pressure index
diagnostic study 7
© ]
Discharge and - Pulses or API still unclear;
follow up in dinic m hand or foot cool
1y | e )
O, v v K
Arteriography @ CT arteriography Duplex ultrasonograpiy
! G—) gpperelxtremit'.-f | | .
emora
Popiiteal l l ,f'_j l )
’ p
Operating room ¢ ; Spasm observed
Extr ation/pseudo !
- Avas N pse ANBLIrySm Intimal defect observed unless limb threatened
Thrombosis
@ Arteriovenous fistula (very rare}

Interventional radiol =
[ og!_.r]'_ Anterior tibial
Tibioperone al

LLNuQ:ﬁﬁ 2 Algorithm for evaluation of patient with possible peripheral vascular injury’

1. mssnwlaglifesinisiiden (Nonoperative Management)
Tufunduiiasamunisuinduvesaenden uansasadnesdrnulaseglunasiung liwunrzan
Honvisenisaaiuvamasniion (non-occlusive lesion) linunnizideniasesn (active hemorrhage) 813l
o & v Vo 1% 1w S < .o P E S
Tuludedlasunisshuleenisindn lnsanglunsdiseslsauunnidn (minimal vascular injuries) loun
1.1 Nonocclusive intimal flap
1.2 Small pseudoaneurysm, arteriovenous fistula
1.3 Spasm
= a7 ] o & @ 'y o v v =% = =
PnMsAns®’ nuidsgauanudislumssnulaglifesinnisiidniesay 85-90 uwindaaiinnudes
\Wesnnenafinnsanduvesaendontuld uazseslsnonavzluunniu duludsssserdensianuluszezeiie

[

NINTITNNBUBZNINTIFINAE 19U duplex ultrasound 138 CT angiography laBlanIza9 3 LABULIN

2. M3SnwIensHIAR (Operative management)

2.1 Mn3eudUIenaunIsNIin (preoperative preparation)

° UizLﬁuﬁmﬂL%U (Patient’s factor)

- lsAswvesuiniundegidu (comorbidity)

- mMsuniuTwdfionaindu (associated injury) 1w ndanile Wulszam nsven

- s tiusuasindulesiuuiangdnauanuminzay
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e Uszflunsuinidusienasaiiion (Disease’s factor) UssiiupnuguusivenIsuIndan (severity)

#13 Rutherford’s classification fiaus class Il flonaldssnaniiy reperfusion syndrome 1o

®  UHUNITHIAR

- msdnvhiundu (position) dnluvinueunne(supine) wugvnantssesnuenidniias(extemal
rotation) InglwIenandrsitliuvindusaudie Wieamsawsen great saphenous vein 1Hu
autologous vein graft Melunsdenusunasnidon Uinaduiivindumsezfouniouisdntaty
\ioUsyiliunaendonndsnisidnadaa

- mM3eaden wzilonaduidenuin

® Systemic heparinization \ilean thrombus propagation way preserve collateral circulation
Fasals 50-100 unit/kg wivndinisuimduduildesienisiinidensen Rarsaliiies Local
heparinization s8A13 flush waendeniinay NSS fu heparin

NN35NIAENITHIAR (operative management)

parUsznaunz ilvinistdavasndanlunisuIniurewasadanlszauanudnsalsenaulume

*  mIaumaFALazNISAIUANTABALEDN (exposure and control) NMsANARNFRTIRADTIEANANTA
dhdmaendesuinamilowasldnonasnideniiumiuld (proximal and distal control) Tnegsn
fnazasmuunifieafuraenideniivindu dedndssnumieuadldivenasnionuds B0
muAuduAenlild double passing silastic vessel loops W traction Lanteetitevignnisiviaves

\don uagmneesly clamp msazeadiu noncrushing vascular clamp

¥
ad o o

o nsdouvannidoniad (arterial repair) Safin1svenueuldvane i

- Primary repair: dugtiliiudusufuun WesnuanisinnAfian vaeaideniideuueinizasd
dadeiln S1liMFsnean mnvaendenuvinenainfuussrerliiiu 2 wu. uavaunsoseruldlag
TifaAuly Wdausnamaendendiseliniiae (spatulate)

~ Vein patch angioplasty: lunaenidendismiefieudindrinsinnsiuremasndonnun

- Interposition graft: wuz ol autologous greater saphenous vein Pnnsilddinisundu
Wudusuusn Tnednayld great saphenous vein, cephalic vein uag lesser saphenous vein
mugsiu daunsld polytetrafluoroethylene (PTFE) sawsulunsdiii artery diameter daust 6 mm
Ul 1wy iliac uay fernoral artery

- Complete postoperative angiogram A5¥NYNATIEBYINNIYoUARALGOALIEUTDE

e nsvouviaenidans (venous repair) misdndulatesvasnidenstu Tusgiuanmeduiniuluy
vuzduhesiinefivutenisidinfiuuiulévield dliasdinmnueandensifannsavild wie
\Hunaendendilug) uwiffuinidufesiinnudesdiozineumdnisiidanuanls widmnasi
1nwe weaziinanlinisteuviasnienmla nasazdedlunasndendilug) 1w popliteal #so

femoral vein 35115ARARUNITIUNADALEDALAIBENNINE1T 1A Y
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o msihilaidelnusnarndn (Tissue coverage) ndimsdeunasndonuds wnaiudedidoidomn
ARLLELD Lﬁ'aﬂaaﬁumiamL%aﬁ%ﬁﬂﬂgiﬂmﬁm suture disruption, hemorrhage Wag thrombosis
1§ Wedefulniu wusiliidwenduiless enwndunduilousnaniu uwimnideidenn
Aauildeym 919Wa15041%I extra-anatomical bypass

® Vascular damage control Fevigaidaniisanagnasanau wiawuiniuly resuscitation warainiu
3911 definite treatment Tuguues damage control extremity fie temporary restoration of
blood flow with intravascular shunt ﬁﬁLLafﬂﬂugﬂ‘ﬁl 3neld carotid shunt, extension tube %58
endotracheal suction tube Jamifuidenynuasaideniilidajlunou lunsdfifuinidvegluans
unstable %3eil association injury BusmFedidesnsinnsine wu nszgavin Weduimiueglu
AMzATIuEI3n definite treatment i report 1lW933 1-3 w1, Shunt patency $ewaz 100 lngli

B shunt dndluwnn

$nfugadly systemic anticoagulation Tnevhluflainysitsliunuiiu 12-24 .
Ennimeenden msluateuddlvivaendon wazeraiia shunt thrombosis 16 fetfunasvin
nsUsziunizMIviadensgiaue Feliciano uagans™ gvhnsmusdeustlumsld
intravascular shunt Tugftheiilésuuimduldun

- Complex repair of the internal carotid artery in Zone IIl of the neck (from the angle of
mandible to base of skull)

- Gustilo IIIC open fracture of an extremity

- Need for perfusion as a complex revascularization after trauma is performed

- Perfusion of an amputated part of an upper extremity prior to replantation

- Damage control for the patient with near-exsanguination from a peripheral vascular injury

- Damage control for the patient with multiple intraabdominal injuries include an abdominal
vascular injury, a complex abdominal vascular injury, or near-exsanguination from a truncal
vascular injury

- Damage control for the patient with cervical, truncal, or peripheral vascular injury and a
surgical team with an overwhelming number of casualties, limited resources, or limited

operative experience with vascular injuries (military triage)

E‘Uﬁ 3 Intravascular shunt place in vascular injury
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o nsUsufiuvaendonnievidsnsindn (assessment of vascular repair) InevlunisadléTnas
UShavaeadeatazdiutatsund sauiunisilsle Doppler sign Un@ Unagilgswad1msunsenfn
dilvie) wiegslsfiny complete angiography HieUsziliunaendensnsduselonilunsusediu
wedan mmaan1swise wulunsdififinnig vasospasm duiliadTnaslaiun saudensdadenany
auRaUnffiseadulduszanadesas 107 Wy intimal flap, M3Wuse w3efl thrombus fisesidu
iAnNsaRun NN enaals

® msdinadyar (Role of immediate amputation) fuaduunisgldiuuiniunesensdedeguns
viefinsuiaiduegneduimdisuonanuaendon 1y nduiile Wulssamuasnsegn Fon
furndunguiin Mangled extremity dsluffuinidunduiiinrmenlumsdndulaindesino oo
FeTin vive FounruTmiuneeusnweoigls duudingeh score Wilelumstaslunis

o

fnaulainazineieizanielifinis1edl 3 (The Mangled Extremity Severity Score: MESS)
MANGLED EXTREMITY SEVERITY SCORE
SKELETAL/SOFT TISSUE INJURY

Low energy (stab; simple fracture; pistol gunshot wound) 1

Medium energy (open or multiple fractures, dislocation) 2

High energy (high-speed motor vehicle accident or rifle gunshot 3
wound)

Very high energy (high-speed trauma + gross contamination) 4
LIME ISCHEMIA

Pulse reduced or absent but perfusion normal s
Pulseless; paresthesias, diminished capillary refill 2
Cool, paralyzed, insensate, numb 3*
SHOCK

Systolic blood pressure always =90 mm Hg 0
Hypotensive transiently 1
Persistent hypotension 2
AGE

<30 years 0
30-50 years 1
=50 years 2

Medified from Helfet DL, et al: Limb salvage versus amputation. Preliminary
results of the Mangled Extremity Severity Score. Cin Orthop Relat Res
256:B0-86, 1990,

*Score doubled for ischemia >6& hours.

msw‘ﬁ' 3 MANGLED extremity severity score

Taodloussiiunu MESS udldrsuuunnnivdewhiu 7 Wiansandne ozt Wlditusensduy
warsdans useglsfmundnnisinyvesfuindunasndennusesaie@iaguindududfy wnndi
mafvedeizudalsunsesedinduiniy

WUININITINN 'emmzL'%EJUL’%ENlﬁmuLLmugﬁﬁ 3 (WuamnensauagUieres Western trauma

g 16
association)
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2.3 MITNWMIUNNEI8aUaaAden (Endovascular management)

UnUMYas endovascular management fifafniilun1vh open Tudesweas msiluifigy A
Wuntosnin nmzunsndeueiaastiesnii Jeidefe patency rate AugIuyns dumlsuiaiuusnndenu
#19 uaggunsaflunisvh uenandeiulufuindud vinauaduiliaunsosu wire 16 hemodynamic
instability tag uncontrolled hemorrhage'’ wandunumlu

- Angiography embolization fieuluuianfianunsavieindalden
- Endovascular balloon occlusion
- Endovascular stent Iuﬂzju‘ﬁ'miﬁﬂ open 7lAB1n 19U subclavian artery
3. MIYUANIENEINITHIAR (postoperative management)
Tngluas early postoperative SifoudhseTiamunmzunsndouiiornaniatulutiusn mndu
surgical techniques SNALARIUYIN 24 BTN
3.1 Vascular patency
Tiinsadidnasuarils Doppler nndaludlu 24 Falususn sl anticoagulation #3e antiplatelet
wuhdiesiiy patency rate Wlutsusnuszanas 3 dew uilifiusslonilusvaveny '
3.2 Compartment syndrome
Usuifiuanudsssionis compartment syndrome iunmgiinusaufunsuindunaendenlsves &
’meaﬁaqﬁaﬁmsﬁmmsmmﬁ@utm Tadduusiuenisuinidu (disproportional pain) vieflonsamnniu
yuzadudawi (stretching) walunsaifiliamnsauszduldaneinisninddn aunseldiznisin
intracompartment pressure (ICP) Taeiadeudle ICP > 30 mmHg %38 perfusion gradient < 30 mmHg (
perfusion gradient = diastolic-compartment pressure)27 uwsingnelsiniu AIsazdaih prophylactic fasciotomy
dleiideudneluil
® Prolonged ischemic time > 6 hrs.
® (Crush injury
® (Combined arterial and venous injury
® Combined skeletal and vascular injury
® | jgation of major veins
® Ongoing hypotension and continuing resuscitation
Upper extremities compartment
- Arm fasciotomy
T9aduua 2 incision medial incision T¥in3An LW bicipital groove d@aunu lateral dag extend i
deltoid W31% deltoid @ansanateidu compartment syndrome lanaefsiuies
- Forearm fasciotomy
fin9gauNA 2 incision AU 4 A dorsal waw volar 1y volar incision l¥i3un3nssminanduiile
thenar uay hypothenar ludnwuglae udlAsndunnidu s curve duves ulnar Yssana 1lu 3 ves
Uansuuu 8nau release carpal tunnel @au dorsal incision TWSun3aanuivn lateral epicondyle a4

11AOUNY radioulnar joint Tulwaves Lister tubercle (dorsal tubercle of radial)™®
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Dorsal
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1391 fasciotomy luduves arm, forearm 8133z fiaNsaNUsnyMdAaenssunsegnuazdeniiay
TIUgLINNIT INszdIuRInaiiidulsramLarnauleAouluey 9199ERNNIEINSNGOURILIN"
Lower extremities compartment

- Thigh fasciotomy

n3m 1 incision ¢ lateral Tnei3u91n intertrochanteric TUauds lateral epicondyle io release
anterior, medial L% posterior compartment 984 thigh
- Calf fasciotomy

Tngangdnagyi fasciotomy H1U 2 incisions A13gUTl 57

Deep Posterior
Compartment

Superficial Posterior
Compartment

U7 5: amduwvefnaswesiewuandliiiugs 4 compartment’

1. Lateral incision: asusaviindedunsean fibula Useunas 2 9. v3e 1-finger breadth uayldsie
fibular head Uszunas 4 wu. iendnidesnsuiniuse peroneal nerve i fibular neck n3n
#13lUaufiaingnin lateral malleolus 2-3 @y, unar1AniNIzagluLLITYNING septum vea
anterior wa¥ lateral compartment arsulaiddioiades compartment lnewfiuviend

tibia AMNWHAKGR LS
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2. Medial incision: aauka 2-3 3. wadsievaUNszRN tibia IilevAniAesuIniiune reater
saphenous vein wagAIsUAANGS deep posterior fascia TomsseisAe NMsuIALiuse

posterior tibia artery

3.3 Reperfusion syndrome
Dunmzunsndouiiiinasions Local waz Systemic respond
- Local responds wanduniieaziianisua Imstm?uLLiwaamimwﬁua&gﬁ’wmﬂﬂﬁﬂ lidandu
J2EzATIUNIIVIAEDN ATILTULITIBINTUIALIY silnveindaile wazanmuemasnidons
~ Systemic responds dnvnndeunasmidendisa finsluatouvendent fasldvesdevesndmilelna
nduLingsnanie (Rhabdomyolysis) 1 Tnunaides way Myoglobin 1unavinlyi ausius lane
deundu dwndusunnifuinduensiiiilasiuieduneaudeTisld
5 Ueeiuliilyt Reperfusion Lﬁmsﬁuaéwa;w,lﬁﬁe?’] sauie Iansihograiiome deatunnie
hyperkalemia, metabolic acidosis ez Myoglobinuria
Winwuilain Reperfusion Wansthilifisane uazildunanmedufesluaiveun Tnglijuinidud
ﬂaanzaanaeﬂjﬁ 1-1.5 mUkg/hr v09unniy IﬁﬁhmmLﬁuﬂimmwmﬂaansagjﬁ 6-7 TiAnaudunsasiaves
Wantlaendt 7.5 Shwaunavessyuulvadeuladinlusianis (hemodynamic stability) wazdeatulallviiiu
(volume overload)™
3.4 Infection
Tnaianie nmsinided vascular graft/prosthesis iflosanaulnajiniuuna contaminated wound
Iamamiam%aléfqa wiasdl soft tissue coverage ud FaRnidesnavendsnsidnly 3 Su
msuniurevasadennuneIne (Specific arterial injury)®"'*?
Subclavian artery

Subclavian artery protector tyae clavicle 738 sternum 573‘?5%?141,5& fndadle injury base of
neck, supraclavicular fossa, clavicular fracture lngd@uunnduNUsAU penetrating injury
® Anatomy
Right subclavian artery #8n31n brachiocephalic trunk &@u Left subclavian artery 9¢99n21n aortic
arch aslﬂ??quﬁ qmﬁwsuaa 1st rib naneduy axillary artery lag subclavian artery %QﬂLLﬁﬂLﬁu 3 part e

anterior scalene muscle #41N1z970 transverse process cervical spine 1164 clavicle éﬁ'ﬂg‘dﬁ 6
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Vagus n.

Phrenic n.

JUN 6 MeinnAves subclavian artery wavAnuduusivetyigsneg™

1* part 9z09n91n predominant vessel TUflawau anterior scalene muscle & 3 branch fe Vertebral,
thyrocervical trunk, internal thoracic
2" part agj%é’q anterior scalene muscle & branch @ costocervical trunk

3" part lateral fio anterior scalene muscle & branch e dorsal scapular artery

® Diagnostic consider
Tunsédiiasde subclavian artery injury dguraduli respond sie resuscitation litduinduidnsies

o

BRI 9AU Waen respond AlilUyin catheter arteriography #se CTA

® Surgical exposure

1" part subclavian n1a4 incision yaideiuusiilivh median sterotomy enaazaui
supraclavicular incision 9¥@1150 approach 9418n7 dlella median sternotomy Wan Tiveuuy
pericardium niusasien thymus drvmadudredneenaasdesia left brachiocephalic vein ilewdndmasn
\den subclavian artery

2" & 3 part aaunad supraclavicular wiie clavicle 1 . Nt clavicular head w09
ﬂa”ﬂmﬁla sternocleidomastoid Tnefifeasseanisunduse internal jugular vein Wag phrenic nerve anasluay
wundnauile anterior scalene Tianduitiatosnaniu anduaynulugiud 2 vemasnidon subclavian artery
1§ mindeanisasdaunaliiiudiui 3 wieduduvevaeadon axillary artery Tidinnszgn clavicular sen
annsanULLITeRanEenlitduT 2 uay 3 nsdeuneuvaendenlivih primary repair uAgMINvaenEen
Aanniuly wugiligeudie interposition graft aunsaasUlannunisasunauazdenuauvaanidion subclavian

artery lan1un151991 4
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A1519% 4 NTasLNaLazNISTRLLILaRALAen subclavian artery Tulmazdiu

Site Incision Repair
1 part Median sternotomy Interposition graft
2" part Supraclavicular Primary repair or interposition graft
3" part Supraclavicular Primary repair or interposition graft

Endovascular approach naunun1swisindsinlaeinnit Ineiawie operative approach fignngiunn ¥
TAnnzunsndeulsnnnni Ssmuinandnsinsidedinle uasiinadiage patency rate Yovay 84.4°° M3
$nwndeiBtanmnsvhld 2 uuy

Cover stent ldangamudmviasndenudinisasessunisifinisuindu sliaunsovgadenly
Woaiy wdideadiludeeoarldng

Balloon occlusion tun1siudendinsn nouasyinsiidndeuusy vise bypass

Axillary artery injury

finagduiusiv penetrating 11nN31 blunt injury wluussmelnenugdfinisalves blunt injury tagslu
gUAWATT195 waedind brachial plexus injury T30

® Anatomy

Builveuuennszgnalasausn fis vuas teres major naneiiu brachial artery gauvs 3 du fe
pectoralis minor flld@uUsza Brachial plexus 89159U AB3539 brachial plexus Iﬂaaijﬁnm 2rd way 3th
part lag axillary vein a¥agn199unti1ves axillary artery éﬁ’qgﬂ‘ﬁ 7
1% art: vouLeNvewElATH 1 lUauda medial border 181 pectoralis minor il branch e superior thoracic
artery
2" parts: Fundastondaile pectoralis minor & 2 branch 8 thoracoacromial, lateral thoracic arteries
3¢ parts: Wﬁiaﬂé"lmﬁa pectoralis minor lauiis inferior border 989 teres major il 3 branch @® subscapular,

anterior circumflex humeral, posterior circumflex humeral arteries

EUV] 7: axillary artery and branch ﬁQﬂLLﬂ\iLﬂu 3 dausenaiulile pectoralis minor”
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® Diagnostic consider
;:Immffmﬁaaé"la axillary injury Suiaunaiilndsusuniemasniden e199zdie1nses ischemia
s2uffu brachial plexus injury 18 nazag nasidiunamiondlally asnsradianfingae CT angiography wie
angiography
® Surgical exposure
Incision: infraclavicular incision 8-10 cm 1 FB below and parallel to clavicle ﬁ\‘lgﬂﬁ 8 Mniuazlny
clavipectoral fascia wazansoaduandunduiile pectoralis major Fadnsndudowivinanisiidud 2 vemaen
Eon axillary artery Aidosiandmiile pectoralis major frazlidiuionun 3 @ Ivenaunalums
deltopectoral groove faganusavvinanisiu axillary artery Mivovun Tnedl axillary vein TFIDINIATY

Wi NsPeunasndenyi primary repair S19NRaBAEBARINN LUzl interposition vein graft

Coracobrachialis m

Pectoralis
minor m

8

Brachia injury

median nerve injury Saudemsgiunuludaeiu SnduRuSHU penetrating injury
® Anatomy
MBx13n axillary artery ¥33usneg medial fig humers bone adTwasléi bicipital eroove 9N %ﬂ@:mﬁju
median nerve AugalnBuANLILI ulnar uag radial artery 7 cubital fossaldiwe elbow 1 cm
® Diagnostic consider
nMladeaden1snsT1an1e imsadlading vnaa@naslile vse Hard sign WgUaelusdnldiae
T dudesduduiiudy widhadléiutas nue1n13ves median nerve injury %38 soft sign U aafiasaIEs

AFIAUNULGL
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® Surgical exposure

'
=]

Incision M1ULWITDY bicipital groove fgu?l 9 uoNNAMLLUBIZIING bicep U tricep W distal brachia

Y

v
o

Tiaaunaidudnuae s curve Wetosiuwnallufess (scar contracture) &4 brachial 8¢ superficial ¥n1suwan
fascia 2MNUULENNAALUD bicep uay basilic vein a9nazwunasaLiaen brachial artery Tudiuuaneves brachial
artery fagmaala cupital fossa wawn bicipital aponeurosis fagwuaILUa189e9 brachial artery Aunnaenlu

radial /U ulnar artery e

C Tricops Brachial v. D Modian n

JUN 9 M3asuNaves brachial artery (A) asunadIuuL brachial artery asunaldse bicep muscle (B) aauua

dnwaly Lazy S Wedestudenu (C,D) neinaushalndiAeariu brachial artery

Radial and ulnar artery injury
INFUNUSAU penetrating injury 1ag ulnar artery Hududoniindeidsiionnnia radial artery Sovaz
60 usi radial artery 8¢ superficial n31 Fnagnunisuimduidulszamme 1 u 4 vosurniu’
® Anatomy
Radial artery #8431nL&Na7n brachial artery fagdadang wrist joints 1n® 2/3 upper cover fng
brachioradialis @un19 1/3 lower cover subcutaneous Isnun1sUIAIUARTU distal lause
Ulnar artery %ijmﬁju ulnar nerve wag Flexor carpi ulnaris 11duianteile wazideury radial artery Tuilawile
Fesdlouariield
® Diagnostic consider
Radial %13 ulnar artery Wisauduiieafineifisstensidosdiediuvasly exnsinavandaendnaslaily
Foudovar 80 usfanisfingrinaslidusifinsuimiuilesann back flow shusnmns palmar arches fsunis
7529397139 allen test gifeiiiotlostiu False positive Inglulszvnsiily fllonafiiduidon Radial #3e ulnar

artery livousofudu palmar arches ag5aeay 25
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® Surgical exposure
Incision groove between brachioradialis tendon and flexure carpi radialis ﬁﬂgﬂﬁ 10 ¥NABINIT
expose radial artery T9imau brachioradialis @u ulnar artery agj medial #i® flexor carpi ulnaris Uu flexure

digitorum muscle 39UUIUAU ulnar nerve

Incision for  Brachioradialis m.
radial a.

A Incision for ulnar a.

Pronator teres m.  Radial a. Brachial a.

JUN 10 (A) M3aduna radial wag ulnar artery (B,0) ulnar artery 8g8nna1 radial uagisaenls median n.*

External iliac & femoral injury
wuldueveanisuindunaendenuinasensidiuans Snduiusiu penetrating injury inulduinde
superficial femoral artery @4 common femoral Wag profunda femoris artery Wuqﬁaﬂ’lidﬁaﬂlﬂaﬁaﬂaz
10*
® Anatomy
i external iliac artery Jsaonrn inguinal licament Aagnanelu common femoral artery Imaé\‘iagj
medial flofisnansves inguinal ligament éﬂ@:ﬁv common femoral vein nsnniazuanuuusesndy
superficial femoral artery Wag profunda femoris artery
® Diagnostic consider
fuinduinazandeeimsuadon vide adilnaslild ndhesas 90 uenaniideiowasdeluseditnig
vimduiivnaumiundesuwlise wulu profunda femoris artery injury e1arlilédiennisvadon unl

expanding hematoma 1§ F991998dem579 CTA lensidadunaly
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® Surgical exposure
Incision longitudinal incision at mid inguinal point 11Jmuuum§mﬁa satorious G‘T\‘lgﬂﬁl 11 01999A1S
2% proximal control figutaneves external iliac artery fowwensunatulumiioniuazdosin inguinal
lisament 88N WI0DNNIEDNAD retroperitoneum approach Tngad incision VWUAUWWA rectus wtle 2 @,
370 inguinal lisament Wiowilu control external iliac antuf control distal # superficial femoral, profunda

femoris artery

Incisions for
iliac vessels

Incisions
for femoral
vessels

'
v a

U7 11 m3asunandinfidinisuinidusie Femoral artery®

Popliteal injury
FuiusHu blunt trauma 1 knee dislocation or fracture distal femnur &3 outcome uff
mechanism injury LA associated injury Wene sl ischemic time towan wziinrmddyluGeses limb
loss e danfiidu vascular daudanefdugmmsnouasuenauiausdeiu collateral laiwoy d1niae vein
injury AAITATABRLME Wszanlideundardinuasulnwazilentanaieidu compartment syndrome &t
® Anatomy
naonden popliteal artery $1997n superficial femoral artery Taeidariny hiatus of adductor magnus
muscle %QL@UWL’%@J&\’W@Q popliteal artery H1UA5INAN popliteal fossa %ﬂﬁ’m‘dmmﬁqm 93l popliteal vein
WAz tibia nerve BYAUNAINNEIAY eludaweu popliteal muscle Aeuwanuuualy anterior tibial artery wag
tibioperoneal trunk &1 trunk ﬁ}LLEJﬂEJEmLfJu posterior tibia Wa¢ peroneal artery
® Diagnostic consider
91AENSTNUTEIR M993319N18 TnglamzdUlegnsegniin vieteitnadou fasade popliteal artery
injury Lade enadeadnaslile ddnwaugveinisnaden vsensuinduredulsyam m’mtﬁmauﬁm ABI,
Angiography, CT angiography afana1ndinazinainnsitadelals waznisitadeanth
® Surgical exposure
MsvEngn popliteal artery @unsaviléiieann medial uas posterior woilugheg URvnuuzan v

medial approach Lamaﬁdgﬂﬁ 12
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E‘U‘ﬁ 12 n3asuNa medial approach w83 popliteal artery”
Incision medial incision asusa distal 1/3 vesfuwmuwuivesnduile sartorius suluiisveu
AUMEINTERN tibia 9¥AeIsEIY Great saphenous vein
Proximal part LLmﬂaﬂlﬂaﬁ]mﬁfj’lmﬁ’mvumm popliteal fossa 9¥La8 abductor magnus muscle ¥4

(=33 < . .
BENMBILNINDBNNILLID proximal part popliteal artery

Distal part Aua19ues popliteal fossa 198521319 medial head gastrocnemius wag soleus 1 WlUag

Y

\anguna1uile semitendinosus, gracilis, Sartorius Wag semimembranous aunsasneanlaviiayinaanisiu

popliteal artery lgdnLau ﬁdgﬂ‘ﬁ 13

Adductor magnus m.

4 \<as\vocnemius m. Py
(medial head) g J;;:'
s

U7 13 medial expose wazdnnanuilouandliiiugs popliteal artery Visviun™
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