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> OJﬁrvesLM satile bleeding

2 Ogle JOJI]F eamorrhage with shock

SPAtterial | hr|II by manual palpation
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SSiEniicant hemorrhage by History
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> )scré' ed pulse compared to the
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'J_3671y injury
e \Wound proximity (1 cm from Vs)

® Neurologic abnormality(anatomicaly
related nerve)



Hard vs. Soft signs of Vascularinjury

Hard signs Soft signs

Active arterial (pulsatile) |Minor bleeding
bleeding

Pulseless/ ischemia Injury in proximity to
major vessel

' Expanding pulsatile Small to moderate size
—| | hematoma hematoma

Bruit or thrill Associated nerve injury

ABI< 0.9
Operation Mandatory | Further W/U
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= Ct lgraph
faster, less expensive and less invasive

0 100 9% sensitivity and 98% - 100
= ObS CIfICIty

’*’ *'dlagnostlc study of choice
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kL imitations:

difficulty differentiating spasm from occlusion ®

artifact from high attenuation structures like bullet e
fragments or other foreign matter




Indications for angiography

Hemodynamic stability

Uncertain diagnosis

— Soft signs
— PVD

Unclearlocation

— Multiple wounds, fractures
— Shot gun wounds

— GSW parallel to an artery




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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Pre-operative management e
Prophylactic antibiotic. —
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I Patient with suspected vascular injury I

Resuscitate

"Hard” signs “Soft” signs

APl > 0.9 APl <09

Observe m AGRAM
ll Clinical follow-up I Positive

Surgical exploration *AGRAM I Clinical follow-up
| Positive I
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rterialinjuries associated with
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ery Shoulder fx/dislocation

ry Supracondylar humerus fx
artery Elbow dislocation
arterles Pelvic fracture

~fthac arterles

Temoral artery

| popliteal artery Distal femur fracture
popliteal artery

tibial arteries Tibial shaft fx




ct arterial repair
erial patch repair

| position graft repair
— 4) bypass repair

:

= fg) ligation
~ Venous repair whenever possible ®

avoid ligation.
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on-free primary:.

Priﬁ1ary repair > defect < 1-2 cm
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~ l8in patch angioplasty
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- Limb threatening ischemia > Shunt a. > repair v.

jtion Is safe alternative esp. in unstable e
ients, complex injuries.
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What is the management 2

Crush to lower leg

Mangled extremity :injury that involve al least 34
consisting of bone ,soft tissue ,vessel,nerves
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f:ﬁﬁtatjon can be life saving in life —
- threatening extremity bleeding

Functional outcome consideratione®
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= evefe’stenoss at the suture line

~ e Undue ten5|on due to significant missing arterial
~segment

o Twisting or too long graft to cause a kink or external
compression of the graft






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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Eenical complication
> rg'rrJJ H é repair.

eNEciieral r pa|r without sufficient remaining
=wall-

*—.'__’

= % Residual arterial wall damage.

f"‘j"‘ -~ 4

= Ten5|on on the suture line



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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Figure 15. A knowledge of anatomy is mandatory to prevent complications as noted above.
It was documented in Vietnam 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, WB Saunders, 1978, p 120; with permission.




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, ulcerations 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 lliac 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.




Delayed = =
INSHTONIC pain Drapanas et al (1970)7 found that

SHIONIC | 1n was a complaint in10.2%
HDECTEas sed function
l:m: mic changes
=75stemic complications
:—rAriérlovenous fistulas and false aneurysms
~ 6.Arteriosclerotic changes

/.Aneurysmal graft changes




Directinjury

: 2 Reduction
ischemia :

of blood flow

Increase
pressure
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SVGEGUaterskin incision' and an adequate
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S OINGET hypotension
SESWEIING J_r: he extrem|ty

SRIEXLEN uu* tissue damage
SSCom Dine d venous and arterial injury
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— Delay petween injury and definitive repair
¢ Compartmental pressure 35 mm Hg
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70% i :]J ‘arterial”
Yiore m« 90% penetrating
) J;sr res uItlng from GSWS.

€s to the femoral artery are not
mmonly associated with fractures of the
Femoral shaft
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PIOXiInal INJURESTITIS WISETO Initially’ expose the
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= bleeding can be controlled by direct pressure
from the source of bleeding

® Blind clamping is strongly discouraged
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a1y PIOVET penefit of venous ligation Is
racltiegele eratlng time
1) Jrr},)rque- ‘patency of associated arterial repairs
PECALISE preserved venous patency maintains
== I0F ;.—I distal vascular bed resistance, thus
: -thlmlzmg blood flow and reducing stagnation;
— and
" (2) reduced incidence of chronic venous insuf-
ficiency and associated postphlebitic syndrome
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cUIOYENOUS Sc phenous vein graft is the
cosleltijeie) gﬂf'ch0|ce

> ,)JJ\/FJE“ fluoroethylene can be used with
~good. results

,_——\

«-—. B
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I)% Ol Jl arterial injuries
fle CJ\/JJ}‘ N sector has prowded the bulk of

=% 1unt mechamsms account for 20% to

75% of all cases.
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EStrgical' Repair

2 VeelizlRlegle ltudlnal incision placed 1 cm posterior
woRthedistal femur and proximal tibia

0 Efjelie) end anastomosis

J Ju 1~of geniculate collaterals to achieve
| _’ﬁ_ 10bility should be avoided

==0= Erosthetlc grafts across the knee joint generally

‘have lower patency rates than does vein and are
- Dbest avoided

® popliteal vein injuries should be repaired.
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IGERAINGY. O] the number of patent arteries needed for
[1rs)e) VJJJUW

SSOITE SUGC gested that ligation of shank vessels is safe as
O as. fne patent vessel remains.

S Others argue that there is a 14% amputation rate after
== g"tlon of one of the tibial vessels,

0’65*3/0 after ligation of two vessels,

— 3 any injury to the shank vessels, with the exception of
Isolated peroneal injury, should be repaired




‘nelrel JnJ\ it

(r\j ), |
2.6 OJ)HJN duplex
eangio ‘raphy

== = "ﬂ."‘ -
_,__.—“ e S

-

"
___-’__'_. -— =
e

— — —

-—
e |~
-
—

—
—_—



B
RVISSOGIated lirUrss
&~ e

0 rrJQrOJJr] nﬂE 0] |C axamination
o 10% ziglels 58%.

\3 JC“_ éd bony injuries are reported to
BECUr lj_ -approximately35% of cases




Anterior tiial a.

Tibialis posterior
m.

digitorum ,
Flexor hallucis

longus m.

Saphenous v.

Tibioperoneal
trunk a.

Figure 1. Operative exposure: Tibioperoneal trunk.
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T~ Extensor digitorum
longus m.

‘ 7 S~ Extensor hallucis
longus m.

B

|(=igure 3. Operative exposures: (Lateral) Shank arteries mid-leg (A), anterior tibial ane
B).




