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tachycardia / hypotension or any sign of shock

arterial venous fistula 

of Vascular injury needs Surgery
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Hard vs. Soft signs of Vascularinjury

Hard signs

Soft signs

Active arterial (pulsatile)
bleeding

Minor bleeding

Pulseless/ Ischemia

no distal pulse / distal ischemia

Injury in proximity to
major vessel

Expanding pulsatile

Small to moderate size

hematoma hematoma non-expanding

Bruit or thrill Associated nerve injury
ﬁrglr .E:B.Eacraa.l gdex

Operation Mandatory Further W/U



no distal pulse / distal ischemia 
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Ankle Brachial Index

non-expanding 
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or pressure 

simple, non-invasive test used to assess the circulation and arterial health in the lower limbs. It compares the blood pressure in the ankle with the blood pressure in the arm to check for signs of peripheral artery disease (PAD)

non-invasive imaging technique that uses sound waves to assess the flow of blood through blood vessels
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PRESENCE OF SIGNAL DOES NOT
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give sound only 

Assess adequacy of flow


—

;.TT.?C C Udy o

ex U ~ non-invasive medical imaging technique that combines two
pes of ultrasound technology to provide detailed information
more acudrate about blood flow and the structure of blood vessels.
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more acuurate 
give image and sound 

non-invasive medical imaging technique that combines two types of ultrasound technology to provide detailed information about blood flow and the structure of blood vessels.
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-Injection of contrast dye: A contrast dye is injected into a vein (usually in your arm). This dye helps to highlight blood vessels on the CT images.
-CT scanning: As the dye circulates through the bloodstream, the CT scanner (special X-ray machine) takes a series of detailed images, which are then processed to create a 3D image of the blood vessels



* Hemodynamic stability

* Uncertain diagnosis
— Soft signs
= PV

* Unclearlocation
== — Multiple wounds, fractures

= — Shot gun wounds

— GSW parallel to an artery

gunshot wound
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gunshot wound
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Figure 3. Upper-extremity arteriogram after gunshot wound to the arm with fracture of
radius and cutoff of radial artery just below the bifurcation of the brachial artery.
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hematoma on suvascular artery 
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ringer lactate 
or normal saline if hypotensive 
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| Patient with suspected vascular injury I

Resuscitate

"Hard” signs “Soft” signs

Kic | Y,

APl > 0.9 APl <0.9

Observe m AGRAM
ll Clinical follow-up I Positive

Surgical exploration *AGRAM l Clinical follow-up
| Positive I
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ankle brachial index 

Angiogram
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~ Shoulder fx/dislocation
Supracondylar humerus fx

| I‘Y Elbow dislocation
1gluteal arteries Pelvic fracture
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“Hic arteres
fehﬁS‘rél artery
| popliteal artery Distal femur fracture
popliteal artery
tibial arteries Tibial shaft fx
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by suturing the edges of the artery together without any additional materials or grafts

patch of synthetic material or tissue from another part of the body is used to repair or enlarge a section of the artery that is narrowed or damaged.

 the use of a graft to replace a damaged section of an artery. The graft is placed between the two healthy ends of the artery, bypassing the damaged area.-

the use of a graft to bypass an obstructed or damaged artery and create a new route for blood flow

surgical procedure where an artery or vein is tied off (ligated) to stop blood flow,

for small to moderate vessel injuries ( defect < 1-2 cm)
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Pfifnary repair > defect < 1-2 cm


http://www.trauma.org/cases/classic006.html
http://www.trauma.org/cases/classic006.html
loss one third on the artery --> do tension free primary repair (for small defects )
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http://www.trauma.org/imagebank/vascular/images/vasc0011.html
http://www.trauma.org/imagebank/vascular/images/vasc0011.html
popliteal artery injure 

saphenous vein patch clos the popliteal defect 
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http://www.trauma.org/imagebank/vascular/images/vasc0008.html
http://www.trauma.org/imagebank/vascular/images/vasc0008.html
and connect the two sides of the artery (proximal and distal anastomosis 


VERDUS injury
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-Lateral venorrhaphy is used for smaller, less complicated venous injuries, where the two ends of the injured vein can be aligned and sutured together.
-End-to-end anastomosis (EEA) is a technique where the two ends of the severed or damaged vein are directly connected.

PTFE (Polytetrafluoroethylene) /saphenous vein grafts (SVG) 
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Crush to lower leg

Mangled extremity :injury that involve al least 34
consisting of bone ,soft tissue ,vessel,nerves
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SI\N@IEVIable or hen:salva
SUieversibleJimbiischemiag s
Saie life before limbs!t!
BApUtation can be life saving in life
bfireatening extremity bleeding

tional outcome consideration

sz,, ustilo JIEe injuries € comminuted, open tib-fib fractures with vascular disruption.
='l§(:T?aTt}c (')—r tibial nerve, or-two of the three major upper extremity nerves, anatomically transected
= prolonged ischemia (>4-6 hours)/muscle necrosis
' Crush or destructive soft tissue injury

Significant wound contamination

Multiple/severely comminuted fractures/segmental bone loss

Old age/severe co-morbidity

Lower vs. upper extremity

Apparent futility of revascularization/failed revascularization

limb
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-The Gustilo-Anderson Classification is a system used to categorize open fractures based on the severity of the injury, the degree of soft tissue damage, and the involvement of vascular structures
-Type III fractures are characterized by severe soft tissue damage, including extensive contamination, comminution of the bone, and potentially vascular injury.
-III C: The most severe form of open fractures, involving both extensive soft tissue loss and vascular injury
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most important one / most common complication 
early occlusion rate of 9.1%

technical complication 

COMPLICATIONS OF VASCULAR
 INJURY MANAGEMENT
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formation of a blood clot (thrombus) within a blood vessel
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;ﬁ evere sten05|s at the suture line
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. ‘, segment

e [wisting or too long graft to cause a kink or external
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causes of thrombosis 

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight





Figure 4. A, Completion angiogram after brachial ulnar interposition vein graft. Note the
kink in the distal end of the graft secondary to redundancy. B, Completion angiogram after
revision of the distal anastomosis showing smooth emptying of graft with good runoff by
way of the ulnar artery.
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lead to fibrosis and stenosis 


Figure 12. Arteriogram demonstrating severe stenosis of the proximal anastomosis of an
autogenous saphenous vein graft at the right brachial-axillary artery junction which was
performed in Vietnam. Although prominent collateral circulation existed between the hu-
meral circumflex and deep brachial arteries, the patient developed discomfort with repetitive
motion of his right hand (see Figs. 13 and 14). (From Rich NM, Baugh JH, Hughes CW.
Significance of complications associated with vascular repairs performed in Vietnam. Arch
Surg 100:646—-651, 1970; with permission.)
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due to hypovolemia and bledding 

medical procedure used to block blood flow to a specific area in the body by intentionally introducing an embolus (a blockage), typically through a catheter, into a blood vessel. It is a minimally invasive technique that can treat a variety of conditions, particularly those involving abnormal or excessive blood flow.


error in diagnosis

Figure 15. A knowledge of anatomy is mandatory to prevent complications as noted above.
It was documented in Vietham that a /arge profunda femoris artery was ligated. This
angiogram later confirmed the clinical suspicion that the superficial femoral was the artery
that was ligated. (Vietnam Vascular Registry No. 1129, NMR.) (From Rich NM, Spencer
FC: vascular Trauma. Philadelphia, wWB Saunders, 1978, p 120; with permission.)



error in diagnosis 


Figure 3. Multiple small pellets and significant swelling of the left lower extremity are
visualized in this patient who sustained a shotgun wound to the left thigh 10 years before
presenting to the hospital complaining of increase in size of the extremity, uicerations in
the distal extremity, and the presence of a thrill.




Figure 4. Arteriogram shows a large superficial femoral arteriovenous fistula with massive
dilation of the left femoral and iliac vein. The fistula was repaired with a resection and
interposition graft of the superficial femoral artery and repair of the vein from within the
fistula. The patient had an uneventful recovery with healing of the ulcers and decrease in
size of the extremity.
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 thickening and stiffening of the arterial walls,


. CompEFfment Syndrome 2

occurs when muscle swells within °

Arterial | ischemia \:X Reduction

damage of blood flow

Increase
pressure

Directinjury



bad complication 

serious and potentially life-threatening condition that occurs when there is increased pressure within a closed anatomical space (compartment), leading to impaired blood flow, tissue ischemia, and potentially permanent damage to muscles, nerves, and other tissues. This condition most commonly affects the limbs, especially the lower leg and forearm, but it can also occur in other parts of the body.
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Eainraggravated during stretching of the
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symptoms of compartment syndrome :
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Fasciotomy--> is the definitive treatment for ACS in the great majority of case

) F\Jeqh ate Skin |nC|S|on and an adequate
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acologlc Interventions
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Fasciotomy-->  is the definitive treatment for ACS in the great majority of cases 
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medial compartment



medial compartment 




lateral compartement 




http://www.emedicine.com/cgi-bin/foxweb.exe/makezoom@/em/makezoom?picture=/websites/emedicine/plastic/images/Large/18271827image_3.jpg&template=izoom2
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in compartment syndome 
open skin and subcutaneous tissue and fascia 
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o Uries to the femoral artery are not
4- mmonly associated with fractures of the
= "‘femoral shaft


Stap wound 

Femoral 
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'O,bleedmg can be controlled by direct pressure
from the source of bleeding

¢ Blind clamping is strongly discouraged


avoid 
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H,J'JJJJI d data clearly show that venous
I€Palrs: mprove the likelihood of
* ccessful arterial repairs and minimize
mtentlal long-term complications
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potency rate better and less complications 


The onJ‘/.._; benefit of venous ligation is
éﬁpefé'ting time

I) 199910 Ved! patency of associated arterial repairs
Jee alise: preserved venous patency maintains
E=normal distal vascular bed resistance, thus
= ptlmlzmg blood flow and reducing stagnation;
and

(2) reduced incidence of chronic venous insuf-
ficiency and associated postphlebitic syndrome
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if saphenous vein is not good or have problem  
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Popliteal 

 trauma caused by non-penetrating forces, which may involve a direct blow, impact, or compression to the body (damage without breaking the skin.)

in femoral --> penetrating trauma (gunshot )

 Most cases present with ‘‘hard signs of vascular injury,
•clinical picture DIAGNOSIS
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- network of collateral blood vessels around the knee joint, o
: wh are important in maintaining blood flow to the e
. ~ lower leg in cases where the main arterial supply (usuall# -
from the femoral artery) is compromised or occluded

gourgical Repairfs ==
MEdiaislongitudinal in

gitud cision placed 1 cm posterio
iONEE distal femur and proximal tibia
Erlcle-lyfel

* Ipopliteal vein injuries should be repaired.


network of collateral blood vessels around the knee joint, which are important in maintaining blood flow to the lower leg in cases where the main arterial supply (usually from the femoral artery) is compromised or occluded

end to end anastomosis 
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MENEYEMENL IS Still controversial.

Liriceriz]lniay of the nUmber of patent arteries needed for
impNViability. =

SOIMESU gested that ligation of shank vessels is safe as
lon; one patent vessel remains.

9Ers argue that there is a 14% amputation rate after
| g‘t'lon of-one of the tibial vessels,

0’3’65% after ligation of two vessels,
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=15 any injury to the shank vessels,
should be repaired


shank vessels ( the portion of the leg between the knee and the ankle )
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Anterior tibal a.

Tibialis posterior
' .
digitorum PR e e ) |
longus m. P o Flexor hallucis
o - longus m.

sSoleus m.

Saphenous v.

Tibioperoneaal
runk a.

Figure 1. Operative exposure: Tibioperonaal trunk.




Tiealis antenor m.

Anterior tibial a.
- :-,.::_ #,:..

~ Extensor digitorum
longus m.

Extensor hallucis
longus m.

B

Figure 3. Operative exposures: (Lateral) Shank arteries mid-leg (4), anterior tibial are
(B).





