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mﬁumm\ﬂugﬂﬁ 1 lAKA 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 External
or False Aneurysm @ Compression

Arteriovenous Fistula
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1. Intimal injuries (flaps, disruption, subintimal/intramural hematomas) {ninAann blunt injury ﬁﬂiﬁﬁmm?ﬂqmﬁu
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2. Complete wall defect with pseudoaneurysms or hemorrhage Wunns3nanmaesraaniaan siniinan
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azifalunmiisnsia natetu pseudoaneurysm Tanenzduteusiuld uazanansaany systolic bruit i

3. Complete transection with hemorrhage or occlusion nMTINAANNIULRIIAeALAeA ANIAAAIN penetrating "
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2249 venous hypertension LW A1UIN %1984 superficial vein dilatation AN venous return NN NNARBNIININIULAN

Wiala azaunsamIIany Nicoladni-Branham Reflex vt reflex bradycardia lagiazifindy 1-2 HR LHa%1n19nALRI0L

fistula Faflunisan venous return AIUNI arteriovenous fistula
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1. WENBANIMUULYAMY (occlusive lesion) v lHiEunaliuRaIn1sa89NIsIAReAREUNAY (6Ps) Aur a1nns
an(pain) adtnzdutlane@in(pallor) guamnianas(poikilothermia) AR1anas L5 (pulselessness) answitiuen

(paresthesia) WATAINITEDULIIURINEINLTID (paralysis)
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2. nensanmuuyliigaiu (non-occlusive lesion) unaiduaziianisuimaentesadanslisuus selifianiazan
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wean Hnsuansreanensaniwlinanagluuy uegtuuudirsainisnaandnasdaudanels i intimal injury/intramural
hematoma, incomplete transection (complete wall defect with or without pseudoaneurysm
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A1314% 1 Hard and Soft sign of vascular injury“‘7

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)
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Arterial pressure index
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with uninjured extremity) 418190 I8AANITN angiography Tnelaianiluacld e APVABI Heendn 0.9 uinfesszdalu

NN9ATIA arterial pressure index 1138 ankle-brachial index (Compares systolic pressure in injured extremity
1NN1E 11 pseudoaneurysm M’ﬁafﬂmmlﬁwimmumﬁnj a1qazamalélddaian Asiunnanatauann1IzN1TUNALE LA

@ Systolic pressure recorded
in the brachial artery

Blood pressure cuff
Systolic pressure recorded
in arteries of the ankle

after each arterial flow

is located
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o Ultrasound device
amplifies the sound
of arterial blood flow
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artery
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917 2: uan3En19m393 Ankle-brachial index

Duplex ultrasonography
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Angiography
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m'i’m‘l‘?'.l 2 Technique for “Single-Shot” Extremity Arteriography’

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)

aunsnlinnneianneesaaniden i infiAesiun1sand (angiography) lnalifasldanaaiuvaaniaen

nemaa wazldinanliunu Jen sensitivity wae specificity lunnsatadeatnsasas 95, 90 mnatsu’ fauduRdalfnlFey
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wandautlang (distal run-off) uazsziiuawavasniaen uifiddeaninluguinduinlafuuiniiuainnazqugnilse
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\Da9FuLaTNIIUANITLIAILET E9AIRABUANNNIAN Advance Trauma Life Support ( ATLS) Taein39in Primary

and Secondary survey lutaausnnisidedinaasguinlRunlfsuunaiRusanasAlaa nRNsEes SNIARAINNITLNALEY
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P & , % el @ & | e =~ a
- n1lLunaanlaam (Vessel clamplng) sLTIu@ﬂ']uﬂ’]ﬁ'm‘V] MURARALRAAREINTALAY NITUULAITATUUL
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LRWISUTLITUNUIALAL LW’ﬂﬁ’ﬂ\?ﬂuﬂqﬁ‘@jﬂ&lLﬂﬂﬂquﬂﬂrl'ﬂlﬁ@’ﬂﬂl@@ﬁ’ﬂf]ﬂﬂ’]ﬁ/ﬁﬂ_ﬁﬂ@’ﬂﬁL@'ﬂﬁ
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- N177A UTANTTUAUTELUNE (Tournlquet) ﬂQ?@zﬂqLﬂuQﬁfﬁquﬂ L'W‘iqz’ﬂ’]elﬁﬁ‘ﬁquﬂ’ﬂqﬂL@’ﬂ@l’LﬂL@ﬂ\'WNMNﬂ
MRnnlanafiadanein
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LN@EI‘U']WL’Q’]_lllﬂ"]']zwwqiﬁﬂ\i@ﬂﬂqqzﬂ’]?llf]ﬁLqum'ﬂﬁ@'ﬂﬂl@’ﬂﬂ AENENUTZIR MT99319N 1 LAZATIALNNFININENTIHAaE
uwazinmeeeiuriod lnsuwimienisitiadaenaarFauEes Fnuuaunin 2 (wwamenisguagiatues Western trauma
association)’
A o aa o VY ¥ o P o o g
Havinnsadasefuda uuamanisguasnunilsznavlifasdunausssialii
1. ns¥ne g lifeinnstnsia (Non-operative management)
2. NNIFNEAEN13ENFAR (Operative management)
2.1 Mwisangilaaniaunisnsin (Pre-operative management)
2.2 MINARTaNLTNUARALAA (Operative management)

2.3 N9FNEENUANAIUMaRRLaan (Endovascular management)

3. NIAUAKNLNALIUNAINITHIAR (Post- operative management)
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@ Initial assessment of injured extremity
> Primary survey of ATLS - bleeding present?
“Manual compression, compression dressing, or tourniquet
*Secondary survey of ATLS —neurovascular status?
L

® . ®

© @ Physical exam normal Physical exam abnormal l @ ! l ®

Pulses are difficult to assess
(obesity, shock, hypothermia)

or AP120.9 orAPI <09
Oversize cuff Resuscitate and warm
. to assess API patient; reassess pulses
Shotgun wound or multiple - .
fractures = Localize with and arterial pressure index
diagnostic study @ |

Discharge and - Pulses or API still unclear,
follow up in dinic m hand or foot cool

D ! . ®

Arteriography @ CT arteriography Duplex ultrasonography
Upper extremity | | |

' L
Femoral
Popiiteal l l @ l @
Operating room < . Spasm observed
_ %trav:sam n/pseudoaneurysm Intimal defect observed unless limb threatened
rombosis
[ ] @ Arteriovenous fistula (very rare)
Interventional radiol
%Y | «— Anterior tibial
Tibioperoneal

a

Ltmuquﬁ 2 Algorithm for evaluation of patient with possible peripheral vascular injury®
1. masnminglainasyinn1si1An (Non-operative Management)

TufunnRunasanLNIsLIARLIeIMaRAIAeA uEN1sRIaTnasdaulatsadlunneilng linuniazaniaen
= o A . . ' 2 o o X 1 o [ Vo
%IANNTYAAUTBINAAALADA (non-occlusive lesion) lainunnrzidennnaIean (active hemorrhage) analdafludeslsiy
nsfnEnlaenigeinga Inaenizlunsiiseslsarunnidn (minimal vascular injuries) T8uwn

1.1 Nonocclusive intimal flap
1.2 Small pseudoaneurysm, arteriovenous fistula

1.3 Spasm
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ann3EnEt’ wuqnlszaumanndaialunisinun s ludiasinnisinsnsenay 85-90 WAARSIAYNAMNIAEN tHA9AINANA

v
v o KX Y

ansgaiurasmaenideniull uazsealsnataaziiuniniu sulndsiesendanisiinaiuiluszazfaanismsaainenie
UATNINFIAINARE 11 duplex ultrasound 9138 CT angiography lagianizdag 3 1AawLIN
2. N95NHNAENITHIAR (Operative management)

2.1 nawiRangilaaneunisLngn (preoperative preparation)

® 1lsziEuEUNmALAL (Patient's factor)
- Dasanpesfunaiduindagfs (comorbidity)
@ i al' a db . . 1 % dﬁl v
- NITUIALRLTINNANANATY (associated injury) K1 NATNLLE Iutlazam nIzAn
- msliendfTauzuazdpdulaaiuuansdnainaanumanzas
e iszifiunsunnidusenaanaan (Disease's factor) ﬂi:l,ﬁummfgummqmammLﬁfam (severity) AN

v
o

Rutherford’s classification flaus class Il §lan1ai@esaning reperfusion syndrome i
®  IUHUNITHIGA
- MIRAVINELIALAL (position) 4R luvINuaNNNE (supine) kuzaANTataanuanianiiat (external
. A 3 Ay c 1y = = )
rotation) T lfmranandiradldunadusandiae e sasTen great saphenous vein u
. % , & a Y I P a =2 p
autologous vein graft @ lunnsdenuINvaenlaen LB UNLNARLAYA s FamTaNRadulane e
sl UNAARANAINITENFALESA AL
A =l al A
N PN Y WS P P eV VATt Ul

® Systemic heparinization WWaam thrombus propagation WAT preserve collateral circulation Na13aun it 100

[
A A A

unitkg uwAINEnnsunaRLaLN@eNAanTsiaRanean Aansaunlifiies Local heparinization #8101 flush
- = o .
NABALABANKAN NSS NU heparin

2.2 N9FNEMAQENTIENGAA (operative management)

5 d‘ o ¥ 1 o A =3 A o < %
asAdsznauazinliinnsdnfanaesdenlun1sunalduaeaaesidanlszaumnudialsznaylufan
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N3adUHALNARLAZNNIALANUABAIAEA (exposure and control) NNIAIUNARNFATIAAYIAzANNsaEiNDIaen
& a A P A ~ & Yy . . o = o
LzmmmmmmummﬂmmmemL@@mwmmwﬂm (proxmal and distal control) Imﬂmﬂmﬁmwmmmmeﬂu
A A c A 9 =2 a - P & Y aa 9 A 26 ¥ .
NRAALARANLUIALILU LﬁJ’ﬂL?JWD\?U?L’JML‘M%@LL@zelﬁ][ﬂ’ﬂﬁ@’aﬁ]L@’ﬂﬂLL@"J Qﬁﬂ’?ﬁ‘ﬂQUﬂNLﬂuL@@ﬁIﬂi‘ﬁ double passing
. . 14 . [~ d' A 1Y v I v
silastic vessel loops WaQ traction L@ﬂu@mwwqmmﬂummLzmm uAtIMINGias LA clamp ATz ARy
noncrushing vascular clamp
, A . LR A \ o adl o
nMsTeNVaRALReALAY (arterial repair) Tain13TeN TN IAva1e 3B AT
. . o g% o v o P o N = A, =
- Primary repair: LLuzu’ﬂMVﬁLﬂu’ﬂuﬂULLﬁ‘ﬂ Lu'ﬂ\?@’]ﬂmﬂﬂﬂﬁ‘ﬁ‘ﬂiﬂ’]ﬁﬂ@]ﬁ] NADALADANTMANLLTNAYITALN
& A Aoy g Y o & o \ | a e Ny \
LaLeanm ﬂ?iwﬂiﬁﬁlﬂ'ﬂ'ﬂﬂ ﬂﬁﬂﬁ@'ﬂﬁL@ﬂﬂ"lﬂﬁ]’ﬂ’ﬂﬂ@’?ﬂﬂuuﬁ]ﬁ‘zﬂzimLﬂu 2 N, LL@&@WNW?DM@T]HVL@I@EIVLN
2 a v a  a A A qgy v
fanuly WidsBnunaeniaesisnaliindrane (spatulate)
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- Vein patch angioplasty: SL‘LLM@@@L@@GWI ALUBALEIBLLAINAIINACLINANITAUADINABDALADALITNNN
. o g vy . o Ay A &
- Interposition graft: w19 14 autologous greater saphenous vein anandnenld@nnsunadudu

v o

wauuan Taasinazld great saphenous vein, cephalic vein WAZ lesser saphenous vein ATNAIAL d9U
n15M polytetrafluoroethylene (PTFE) elanFulunstift artery diameter faus 6 mm 3uld 14 iliac way
femoral artery
- Complete postoperative angiogram A23MNATINaNINeNanIAanGEHLS0Y
nstaNuanAlaanA (venous repair) Nsrnduladannaanidannntiu Iuegiuaniavfuiaituluanziiug
d' d' ' 1 e d' d’j P [ 1 al' A ° & o v ¥ A o 1
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naandanalf frarazdenlunaanidaananlvn) [ popliteal ¥i3a femoral vein AanN1sAR&naiuNsdauaan

A 1 dl 1 4 4
FRRALLANBEINNNATNIUINA Y

nstiadiellniizinesn (Tissue coverage) nasnIsdannanadanuda slufasdiliationaguiane

atlasriunisiinmenaztinlilgniaiiia suture disruption, hemorrhage uaz thrombosis 16 HaEleniiunTniu
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s iddaureanduilesan eraandundnailerdnoni Lwimﬂmfmﬁ'fammquﬁﬂmm B1ANANTDUNN
extra-anatomical bypass

Vascular damage control Aevejaideniieanatnaiseaau udadsfunmiuly resuscitation wiaanniiudmn
definite treatment lugquae9 damage control extremity Aa temporary restoration of blood flow with
intravascular shunt ﬁiummiugﬂﬁ 3Tne/l4 carotid shunt, extension tube %8 endotracheal suction tube

) [ A A e o . ey = | A o . . =
?QNﬂUL@@ﬂHﬂW@@ﬂL@@@WiNﬂW fyi‘ﬂﬂ’au sluﬂimmmmﬂu'agsluqu unstable 11724 association injury au

b4

' o A ° o , o A gy = \ Ay = .. =
$ANANFARINITNINNTINE 1T nszanvin WeduniduetluniizAinuaaasnn definite treatment H report
31%94 1-3 3. Shunt patency $aea2 100 lngludandufiasls systemic anticoagulation Tagvialyflimqsi

TAu11i 12-24 131118 Shunt sinHauiadnndnvaasann N7 inaldauadlinvinaasniaen wazanainia shunt

v
v o

thrombosis 14 Astiumdsvinnslsziliuninznisannaanagiana Feliciano uazany™ 1Hvinnissausndetisd

lunsld intravascular shunt lufthed FuunadulFun

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

- Gustilo llIC 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)
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gﬂﬁ 3:Intravascular shunt place in vascular injury

o nslsuilunaenidenneuaaNIgensna (assessment of vascular repair) Inavialin1saanlEdnasiznamasn
A ! a o v . a = o o I o ] ' 1 1 =3
denuazdaularalni sauiunnaweld Doppler sign Und haziaeswadusunissndndoulvn) uratnslsfinnu

. py a A o = a a o | e , ~
complete angiography iailsziiuraaniaandipsiisslamillunisdszsilunesannnasniannsa ulunsl
A 2 o g o o 9 = N A = aa < Ny o 7
N1z vasospasm Bennliaandnaslfiun suienisandetanuanuianfinsesdulfdszanodeaas 10
y L o A ~ c 2 o gy a o o Ny

Wi intimal flap, N19WLSa 17a# thrombus Neaeifiu Twinlifan1sasunumneuasls

e nsFnaduny (Role of immediate amputation) unaiRuuesaldfuuaiusiasenfatieguLswizadinis

@ oA P & , % &y a 9 = LA
UIALALIRENEUIINAEUBNANUABALADA LT3 NANNLULE WU TzamMuaTnITgn BenguNAlRLNgNd1 Mangled
LR 9 = | e o a v o o A, aAa = \ \ o
extremity F9luguindunguiinuenlunisinduladifessnadeviiedosdin 1ise denuaNIaNTUNeeN
=® a o

Fnunadenld AaiuRennnmn score Walunisdaslunssnduladnazfinadunsfviealifimi3nen 3 The

Mangled Extremity Severity Score: MESS)
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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

LIMB ISCHEMIA

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

Systolic blood pressure always =90 mm Hg 0
Hypotensive transiently

Persistent hypotension 2
AGE

<30 years 0
30-50 years

>50 years 2

Modified from Helfet DL, et al: Limb salvage versus amputation. Preliminary
results of the Mangled Extremity Severity Score. Clin Orthop Relat Res
256:80-86, 1990.

*Score doubled for ischemia >6 hours.

A19719% 3: MANGLED EXTREMITY SEVERITY SCORE
Tnafiatsziliunan MESS ufaldazuuunninndnisawindy 7 liRarsaundnaduaziu W lAsiusensfunuazsanedans us
atelsfimunannisinenredunnidunaanidennusevAnaeiaguiniauiiludiAny sanndanisifivedtnzudod
o 1 aa v =3
funsesedinguiniay

Tnaunan1an9inmn anaasBeuFealinuunugin 3 (wwanenisguagilaaees Western trauma association)'®
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@ Injured emamay with wrhlael

®[ <|oo%n-mcuu | O[ m%muum- ] Ol Sqnululh.n OI Soft tissue Joss over I O‘ mum.u.wcuﬂomc ‘Ol r.mmhni..rm

vascular lnjery cture or mangled extremity injured extremity

6-0 polypropylene Assess tension/ end- Retrieve sapbenoms veln/ or Muscle flap over repalr va. Tosert shunt into
sutere/flush to-end anastomosis use ringed PTFE graft extra-aastomic bypass artery (and vels)
1 1 1 | A
Orthopaedic Rxation Warm and stsbilize
patieat in SICU
L ‘ |
Q Narrow anastemosis IQ Distal lnerhl occlusion ] Q Narrewed arteries to hand or lunl_]Q Segmentsl apun—l ‘When stable, retrieve saphenous

vein/remove shunt/ insert graft

Redo lnsmmd: Reopen np-dpns Fasciotomy vs. measure 'I'opknl {intra-arterial
Foprty eatheter compartment press ure papaverine

' JCT—
' *
@l Pulses return / pormal ¢ arteriogram Ai ':;“h“:z:’m

Irgraft, IV dextran 40 @ 40 mL/br x3 days?/
2 “haby™ ASA qd x 3 moaths

NN N3 Management algorithm for peripheral vascular injuries.®

2.3 N195NIENUNINANEAUaRALAaR (Endovascular management)

'
o a

unuMees endovascular management A3aand1lun1smn open luirasans n1susafigg anudulandias

nd1 nezunandeuanaastiesndt 4eidure patency rate AINEIUIYNT AwmsLAdULE M eWLReT uazgnend

£2
o

1un991 wananni Qﬁm”l,uﬁ’gmmﬁuﬁ 1Bnninaduildasnsasinu wire 15 hemodynamic instability waz
uncontrolled hemorrhage” usiidununlu

- Angiography embolization Rl Bnaiansnsavirnsialienn

- Endovascular balloon occlusion

-Endovascular stent lunguiinisvn open vinldenn 1y subclavian artery
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3. MSALANAUAINITHISRA (postoperative management)
Tmeilugag early postoperative fafiaaiinsedsRamunnzunsndenienaaziiadulugasuwsn winudy surgical

techniques snaziinlutdag 24 du.usn

3.1 Vascular patency
Tinannsaandnasuazie Doppler nndaluslu 24 daluausn n1slii anticoagulation e antiplatelet wudntogiy

patency rate laludaausnilszann 3 ey wildddselamTlussazeng 41

3.2 Compartment syndrome

1ls21fuANIdeasani1ay compartment syndrome wuntqsinusaniunisuiniduvaesidenlities dalusenaeds
o = A le o ca & . . . A < o v v
AnazleIN1stinnguus laduiusiuain1sunaidy (disproportional pain) visafiannsdanninduaneaudiaidin
. i ald' 1 a ¥ aa yas o .

(stretching) wi lunsainldaunsnilsziduliaina1n1mnemain a1unsnld3anisdn intracompartment pressure (ICP)
IneRfladelile ICP > 30 mmHg i3 perfusion gradient < 30 mmHg ( perfusion gradient = diastolic-compartment
pressure)?’ usatnalsinn Avsazfiaeni prophylactic fasciotomy ieidetisdsaldie

® Prolonged ischemic time > 6 hrs.

®  Crush injury

® Combined arterial and venous injury

® Combined skeletal and vascular injury

® [igation of major veins

® Ongoing hypotension and continuing resuscitation
Upper extremities compartment

-Arm fasciotomy: l¥asuna 2 incision medial incision ¥insanuuua bicipital groove @auiinu lateral fas

extend D deltoid w3z deltoid a1unsananeiilu compartment syndrome l##aefasues
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-Forearm fasciotomy #inazaduiua 2 incision axgil7 4 Aa dorsal uay volar Iagl volar incision 1iGunznsendng
n&1utile thenar waz hypothenar luanwnizlas udalAanaunnidu s curve A1uzed ulnar Useanad 171 3 299t)ane
Wl Anau release carpal tunnel @au dorsal incision 1#BunAannLTIL lateral epicondyle agunAaUig

radioulnar joint luuwiaas Lister tubercle (dorsal tubercle of radial)*°

917 4 uuannansasuNazes forearm fasciotomy?®
391 fasciotomy ludauaas arm, forearm anaaziansaunifsnsunnddaanssunsygnuasdaniaaudiuey

HUINNT INFIZEIUFIN AR AU LA M UAZN AR AAUTN9LEIE ANAALAANITZUININGAUAINNN?

Lower extremities compartment

- Thigh fasciotomy fi3m 1 incision A1 lateral TaaiBuann intertrochanteric lUauils lateral epicondyle Wi release
anterior, medial WA posterior compartment 184 thigh

- Calf fasciotomy taeinndnagi fasciotomy H1w 2 incisions ANgUT 5
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Anterior
Compartment

Tibia

Lateral
Compartment

Deep Posterior
Compartment

Fibula

Superficial Posterior
Compartment

A o = 1 Y @ R 7
;i;ﬂ‘l/l 5. NMIWAALUITINAINANTAIUBIT AR LTLTAUDS 4 compartment

Lateral incision: asunavtinsiadunszgn fibula Usznins 2 1. vise 1-finger breadth uazléisie fibular head Uszann
4 7. [ievANAtaN1sUNAL§UAe peroneal nerve 7 fibular neck ridnanaliaufisinsann lateral malleolus 2-3 mai,
unacFnsNAzesluuaIydng septum 2a4 anterior uax lateral compartment pasuiladniindevianes
compartment Tngiusisanan tibia anunatinsa e
Medial incision: aglug 2-3 TN. ¥RIAaIALNTZAN tibia iauaniaeLnnELse greater saphenous vein uazpAq9iila
ania deep posterior fascia famassedana n1suNALRLAS posterior tibia artery

3.3 Reperfusion syndrome Lﬂumqmmﬂé”ﬂ@uﬁﬁm&im{i Local waz Systemic respond

Local responds iranénsifeaziianisua Tmﬂmm@umwmm@mﬁyuﬂsgjﬁwmaﬂmvﬂ Tdraziuseazioan
TUN92AEDA ANHIURIITBINITLIALRL inasandnanile uazanmaemaenidendn

Systemic responds &ndaunaanidendiia fnslvafeureaidens fasinliteadeveend e luandy

ifings1ennel (Rhabdomyolysis) 1w Inunaides uaz Myoglobin wunainlii avusuan laane@auwau dmnnidugu

o I3 = o Y A o o aa Wy
LL?QQUW@L’QU@’]@NW’JI’WLMHN@@QMQZ@HL@E%’J[ﬂiﬂ

amnandagunndnlluialsznalng lunszususglduianasieaunszunsi 50 1l 1nail 2 Tesaudise
AUWWTTLT A LMl nganwe 10310 TnSAWI : 0-2716-6450, 0-2716-6451

2562 (2): 44



Journal of the Association of General Surgeons of Thailand under the Royal Patronage of HM the King

o ¢ & 1 o o
MsfsaNANAasunngnalluislssmalnalunssususiglann

Journal homepage : http://agst.in

Falaeriulallit Reperfusion HaluatinaguussidAtyma Tansiietaiisene Tasiuniog Hyperkalemia,
metabolic acidosis waz Myoglobinuria

adlo A a . P & A~ a = - vy @
winwuilaiiia Reperfusion lianstnfiiieane uazidaunanneslamanluafuaniusn nalifuinidus
faannzaanagi 1-1.5 mlkghr vesi{unnidy Widraudunsasiaesiagiavesn 6.7 eaudunsadsaesden
v 1 o = a 1 . o o 16 ¥ 0’1 a
1aenan 7.5 aﬂmmmmmizuﬂmLfmuiwmlummﬂ (hemodynamic stability) uazilasriulailfuniu volume
overload)®
3.4 Infection laaiannz N155e@a7 vascular graftprosthesis Wasanndauluninidulua contaminated wound &

Tannansfniaaliige uiazil soft tissue coverage uia IAnmaNnaviaanaansednly 3

[ [ a .po - e e -
N15UIALALAANADALARAAINNIEANIA (Specific arterial injury)*’1%23

Subclavian artery

Subclavian artery i protector w18 clavicle ¥9a sternum 5’1ﬁﬁ@x§mm Hndadle injury base of neck,

supraclavicular fossa, clavicular fracture Inad@aunnsindunusiu penetrating injury

e Anatomy

Right subclavien artery aanann brachiocephalic trunk @21 Left subclavien artery azeaanann aortic arch azld

Augah qavineans 1st rib nanaiilu axillary artery Iag subclavein artery azgnuilaiilu 3 part #iae anterior scalene

Q

muscle @an1za1n transverse process cervical spine 8¢l clavicle fasti 6

a
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Vagus n.

Pnrenic n.

Internal
thoracic a. and v.

o & o o

771 6: neinnA2e4 subclavian artery uazAnNAuiusivedaTsine

1st part azaanann predominant vessel l1/fi9aa1 anterior scalene muscle § 3 branch #Aa Vertebral,
thyrocervical trunk, internal thoracic

2rd part agjd3 anterior scalene muscle & branch Aa costocervical trunk

3nd part lateral sia anterior scalene muscle & branch Aa dorsal scapular artery
e Diagnostic consider

lunsaiasde subclavian artery injury fngunaaulal respond sia resuscitation liitgunaiRuidiniasinsnisesou

uiin respond 7114 lU%n catheter arteriography sa CTA
e Surgical exposure

1 part subclavian n19a3 incision asviagesinauuztihliiva median sternotomy a1aazdqauriu supraclavicular
incision az@ 1130 approach l&dnendn ieila median sternotomy uan livnaauuu pericardium antusnsey
thymus fnvnniiudneiiaanaazsiassia left brachiocephalic vein iledindananniden subclavian artery
2rd&3th part mum@‘ﬁl supraclavicular witle clavicle 1 1. mmfuﬁ'm’n‘ﬁm clavicular head ﬂJ'ﬂ\iﬂ%\l”]ﬁJLﬁ”ﬂ

sternocleidomastoid lnafifaaseian1sunmiuse internal jugular vein waz phrenic nerve anasldaznundnuiiia
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Inenall

¥ sdﬂ'ﬁun‘
—

anterior scalene Wisanauiilafiaananniu ansiuasnylugaun 2 aesuaanidasn subclavian artery 16 nfiasnng
azilaunaliiviudouil 3 visadousiuaeanaaniaen axillary artery Tisianszan clavicular aanfianunsanuuutenann
A 1% q’/’ ! d' ] A ¥ o . . Y A =< a o v
wenliiadaud 2 uaz 3 NN3tenLINMaRAden i primary repair uidivnnuaasdanRsuInull wustinlfdes
fingl interposition graft

annsnggllanunisasunauazdenumunaaniaan subclavian artery linumnnss 4

A13197 4: N1IAGUNALATNNTTaNLTINYARALAA subclavian artery Tuusazdan

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 naununisendndeinliannngn laeianne operative approach fgnnanuan nnldinia
P P L= \ o S aa Yy = o o o 18 o P
nazunsndanldunnndi Gsnudnandnsnisdadinli uazinadni3age patency rate sataz 84.4'° M9FnALdsl
ansnsainlél 2 guluuu
- Cover stent ldansanudinnanaanidanudonwasanaiumibsninisuiniay vinlfiansnsangaaenly
Bl wdrendellinasedensFung
- Balloon occlusion {un1sfiudendansne AeuaziansEnfAndeuwTN 1se bypass

Axillary artery injury

o v o

{nazduiusiu penetrating 11nn31 blunt injury usilutlszmalnanugiiEinisniaes blunt injury THgelugiimmnaas
o . o e 1 v
kazdnyd brachial plexus injury aum9¢

e Anatomy
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PR = = . . . | \ P . . =
Laumfauuﬂnm:@ﬂeﬁiﬂmwﬂ 119 18LAN teres major nangLili brachial artery QNN 3 49U Al pectoralis minor 3

\dutlszann Brachial plexus daxsal findsyds brachial plexus Tneagiizion 2rd uaz 3th part uag axillary vein azag

D

v v . o
NANUUUNUAY axillary artery mgﬂm 7
1 part: 29 U1en2e9E A9 1 Tilauia medial border 224 pectoralis minor & branch Aa superior thoracic artery
2 parts: S1unassiananuLile pectoralis minor # 2 branch Aa thoracoacromial, lateral thoracic arteries

3 parts: lfisienauiila pectoralis minor lauils inferior border 284 teres major # 3 branch Ae subscapular,

anterior circumflex humeral, posterior circumflex humeral arteries

317 7. axillary artery and branch fignuiisiilu 3 daugiaen&naiila pectoralis minor?*

e Diagnostic consider

funniduiasds axillary injury Hunauaainlndiusiuniaaesaaniadan a1aazlainisued ischemia souni
brachial plexus injury & fhazaandnasliiunasizenailalld Avsnsafinisngos CT angiography vite angiography

e Surgical exposure

Incision: infraclavicular incision 8-10 cm 1 FB below and parallel to clavicle #431/% 8 a1ntliuazlny clavipectoral

fascia uazanseadldazilunduiile pectoralis major @adnandufieanininnn1sidiui 2 1esuaaniasn axillary
< ¥ o % dl” . . v Y & :,/ ] v i3
artery fifiaasinn&nsiile pectoralis major #1asliuiavnn 3 dqu Waaneunalilnig deltopectoral groove fiay

annsanvinanisiy axillary artery livianun Tnadl axillary vein a9siaagnisinuniin nnsdannaanai@ansin primary

repair 81vNnuaeAABARNNIN WLz 13N interposition vein graft
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Deitoid m

Coracobrachialis m

Poctoralis
minor m.

B
gﬂﬁ' 8: NIAULALNFA LazN18IN1ATeILiTN axillary’
Brachia injury
Most common upper extremities injury L@EILﬁ’ﬂ\i’ﬁ’m"JNﬁ"J'ﬂgl: superficial uazlsidl muscle Aaxagnd median
nerve injury sandnemanzasmnuluEan i sindusiug i penetrating injury
e Anatomy
siannann axillary artery ga9usnet medial sie humers bone AR TNaslER bicipital groove At é\ir‘jmﬁ’u
median nerve Z”uzgmimml,mnl,mm ulnar uag radial artery‘ﬁl cubital fossaléisia elbow 1 cm
e Diagnostic consider
nsitiadaandunisasnasenig szaan it winaandnaslidls ise Hard sign sindilaelisingnléiae la
SufludesAuAuinAy uainAs lEILNae wUe1N171es median nerve injury 138 soft sign au a1afiansauNdInsa
NG
e Surgical exposure

' £
a

Incision: mNwWIT84 bicipital groove fastii 9 uennéuiilaseudng bicep v tricep wst distal brachia iaaueaily

a

anwnue s curve Wiatlasiuunailuneis scar contracture) s brachial ag superficial ¥innnsuwan fascia arntiuuen

néuile bicep way basilic vein aanazwunaasidan brachial artery ludauilangeas brachial artery fazfiaaiiln
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st
—

cupital fossa Lazsin bicipital aponeurosis fiaznugquilareuas brachial artery unnaaniiu radial ffu ulnar

artery 14

\" Radal a Brachial a

Ulnar a

Bicops Bicipital
tendon APONQUIoSIS

C Triceps Brachial v.

317 9: M9a3unana3 brachial artery (A) asunagauuy brachial artery asunalfisia bicep muscle (B) asunagniy

Lazy S wWafiesdnuieniu (C,D) n1edniatiaslndiAeaiyu brachial artery?
Radial and ulnar artery injury

5o . .. A T N . . v . .
AN&UWUSAL penetrating injury 1ag ulnar artery iuduiaannuaaidasianinndn radial artery $aeias 60 W radial
artery ag superficial nd1 dnazwunsuaRLEULszamAae 1w 4 2e9Eundy’

e Anatomy
Radial artery wasainugnann brachial artery faza9iiianis wrist joints 1agl 2/3 upper cover #ag brachioradialis
@9un19 1/3 lower cover subcutaneous aswunisunaiu&1u distal THdas

a o . . | a P A o . P

Ulnar artery 29ax1nU ulnar nerve uaz Flexor carpi ulnaris 8ngusinnidane uasiaanny radial artery Tulalnaiaes
Hauazilasaly

e Diagnostic consider

Radial vi52 ulnar artery Wigadwngafinaifessanisidesilediudansld aanininazunfiaanardnaslals

Ay T N v wa < , A
Nau%asay 80 WARNAIULNNARITNAT LI NNNTUNALELIHEIaN back flow HAuNINIg palmar arches A411N1971994
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R9A99% allen test pAnaLvatiaariu False positive Tnalutlszannsvialyl #lannanéwaen Radial vise ulnar artery 4l
4. o
\aewsieruidu palmar arches ag5euay 25
e Surgical exposure
~

Incision: groove between brachioradialis tendon and flexure carpi radialis As3U7 10 nnfiadn1s expose radial

artery liimay brachioradialis @21 ulnar artery 8¢ medial sia flexor carpi ulnaris v flexure digitorum muscle 24

AUUNL ulnar nerve

Incision for  Brachioradialis m.
radial a.

A Incision for ulnar a.

Pronator teres m.  Radial a. Brachial a.

3171 10: (A) n1sasuna radial uaz ulnar artery (B,C) ulnar artery agfanna radial uaz3sasnlé median n®

External iliac & femoral injury
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raUsaluus:(S

v

WU lALR889N1ILNALRLNAR AR ALTMTENAEINAN SNFNRUSAL penetrating injury AinuldunnAs
superficial femoral artery @91 common femoral Waz profunda femoris artery Wufqu“ﬁmmiﬁfamﬁﬂﬁﬂmx 10"

e Anatomy

\la external iliac artery 24agntini inguinal ligament Aaznaneidlis common femoral artery Iﬂfﬁ\iﬂ\;i medial sia

Aanan9zed inguinal ligament 34ARU common femoral vein naaanniiuazuanuausaantiu superficial femoral

a

artery waz profunda femoris artery

e Diagnostic consider

v
o

9 @ o 9 = = o My 1y o v o A @ A a
funaldudnazanfaaeinisanniaen vise Aaanastild ndnfesar 9o uenanidafiesasdlusaninisuimduntBon
=l = 4 Y Y 1 . . . M ya A 1l .
miluvisefiuanl8sae Wl profunda femoris artery injury anaazls{lElannsenaden will expanding
hematoma & Tea1qazdansaa CTA iNan1sinasasaldl
e Surgical exposure
dl v v

Incision: longitudinal incision at mid inguinal point ldmnsuwandnuiile satorious Aesf 11 81fesn3as proximal

control Ndautlaneuas external iliac artery fiasreneunaulilwmilanduazfiessin inguinal ligament aan 1sa8n
NaLAeNAe retroperitoneum approach Iagias incision W1AUALILLI rectus Witle 2 7. 1N inguinal ligament Lie

w{in14] control external iliac a1nsiuf control distal # superficial femoral, profunda femoris artery

Incisions for
iliac vessels

Incisions
for femoral
vessels

g

U7 11 nsasuaanindaninisuniausia Femoral artery®

annandagunndnaldwisdszmalng lunssususgldnsanasiedunszusil 50 I wafl 2 daagudiae
OUUNTSLYFAR LN NFUNN 10310 INSANN : 0-2716-6450, 0-2716-6451

2562 (2): 52



Journal of the Association of General Surgeons of Thailand under the Royal Patronage of HM the King

Journal homepage : http://agst.in

Popliteal injury

v o

WUSU blunt trauma iu knee dislocation or fracture distal femur @4 outcome a1 mechanism

v

o . . o . va . . = ° o d' . ¥ 1 d”
injury uaz associated injury wananuliidl ischemic time PRELE wezaANdAY luEasaes limb loss quq ATUU

\u vascular douilanefiiugunieneauazuanaiuuanasiy collateral Tdwas 1nias vein injury fingsazfiasian

' o =

1% ¥ 3] o o
el maztinlddenvassndnunazuanuazilantananeiiiy compartment syndrome ‘I
e Anatomy

naamLden popliteal artery siaann superficial femoral artery Tngidaeini hiatus of adductor magnus muscle @aifly

'
P4

qniENFiuaes popliteal artery tnuAsenas popliteal fossa nfuLinuniiga azil popliteal vein uaz tibia nerve otl
Frunaannatny Aellfeaey popliteal muscle Aauuanuauailu anterior tibial artery was tibioperoneal trunk B4
trunk Rueneenwly posterior tibia way peroneal artery

e Diagnostic consider

andeneinilsedd nenaienia Tnaeniziilaanszgniin visediainnaeu fievasdt popliteal artery injury axa anail
o = My A o A = < v AI a d‘ .
panTnas il ls HaneuzaeeniInInien 1EeINTLIAIRLTERAULTTAM AIaLNLANEY ABI, Angiography, CT
angiography anianaasinaziinannisaiade s uazn1sifiadaandn
e Surgical exposure

nsvineein popliteal artery @a1unsnvinléivisann medial waz posterior wsilugilosigiimimeuuztinldivin medial

approach L@N@éﬁgﬂﬁl 12
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1805
-

317 12: nsasura medial approach we3 popliteal artery?*
Incision: medial incision asuua distal 1/3 283fua1m11UTR9NENLIS sartorius e lfsaeufundanszgn

tibia azfineszds Great saphenous vein
Proximal part unanasligazidinniefinuuuaes popliteal fossa azian abductor magnus muscle a919agjfifiagunan
aannaziaa proximal part popliteal artery

Distal part §1uansua popliteal fossa Nagszning medial head gastrocnemius uaz soleus Winlilaziaangs

n&1utile semitendinosus, gracilis, Sartorius Waz semimembranous ga1unrasneentdienidannisiu popliteal

b

artery lAdmai AegLln 13

a

Adductor magnus m.

Gastrocnemius m.

(medial head)

v
14 24

91/7 13: medial expose uazsnnanuitlanansliiiuis popliteal artery viauun
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