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PRACTICE PARAMETER FOR DIAGNOSISAND MANAGEMENT OF LOWER
EXTREMITY ISOLATED ARTERIAL INJURIESFROM PENETRATING TRAUMA

. Statement of the Problem

Evaluation and management of arterial injuries to the lower extremity due to penetrating
trauma continues to challenge trauma surgeons. Questions remain concerning the method of
evaluation and management of the arteria injury. The vast mgjority of the literature on this
subject is retrospective in nature. There is sufficient data to support the recommendations made.

. Process

A Medline computer search was conducted on all articlesin the English Literature during the
years 1980-1997 pertaining to arterial injuries of the lower extremity. The subject words used
included Avascular injury@ Aartery injury@ Aextremity trauma@ Apenetrating trauma@
Avascular trauma@ and Aartery trauma@ . The references of these articles were also used to
locate articles not found in the Medline search. Personal fileswere aso used. All lettersto the
editor, case reports, book chapters, review articles, series involving less than 20 cases, and series
in which the percentage and outcome of the penetrating injuries were not clearly specified were
excluded. Thisleft 36 articles of relevance to this practice parameter. In addition there were 2
abstracts that were relevant to this practice parameter.

[1. Recommendations

A. Levd 1l
Thereisno class | evidence to support a standard of care for this parameter.
B. Leve 2

Patients with hard signs of arterial injury (pulse deficit, pulsatile bleeding, bruit, thrill,
expanding hematoma) should be surgically explored. Thereis no need for arteriogramin
this setting unless the patient has an associated skeletal injury or a shotgun injury.
Restoration of perfusion to an extremity with an arterial injury should be performed in less
than six hours in order to maximize limb salvage.

C. Leve 3
1. Thereisno defined role for the use of noninvasive Doppler pressure monitoring or
duplex ultrasonography to confirm or exclude arterial injury. There may be arole for

these studies in patients with soft signs of vascular injury or with proximity injuries.

2. Absence of hard or soft signs of vascular injury reliably excludes surgically significant
arteria injury and does not require arteriography.



3. Nonoperative observation of asymptomatic nonocclusive arterial injuriesis acceptable.

4. Repair of occult and asymptomatic nonocclusive arteria injuries managed
nonoperatively that subsequently require repair can be done without significant
increase in morbidity.

5. Simple arteria repairs fare better than grafts. If complex repair is required, vein grafts
appear to be the best choice. PTFE, however, is also an acceptable conduit.

6. PTFE may be used in a contaminated field. Effort should be made to obtain soft tissue
coverage.

7. Tibia vessals may be ligated if there is documented flow distaly.

8. Early four-compartment lower leg fasciotomy should be applied liberaly when thereis
an associated injury or there has been prolonged ischemia. If not performed,
compartment pressures should be closely monitored.

9. Arteriography for proximity isindicated only in patients with shotgun injuries.
10. Completion arteriogram should be performed after arterial repair.
V.  Scientific Foundation

The limb salvage rate following uncomplicated penetrating arteria injury is over 95%. Faster
transport times, improved resuscitation, early operative intervention, and advancesin critical care
have all contributed to these impressive results. The approach to these injuries continues to
evolve. Based on the physical exam, patients with hard signs of arterial injury (pulse deficit,
arterial bleeding, bruit, thrill, expanding hematoma) without associated skeletal injury can proceed
to operative exploration without an arteriogram(1,8,9,15,21,24,25,27,30,35). There may be some
exceptions to this statement. Patients with shotgun wounds or with preexisting peripheral vascular
disease may still benefit from a preoperative arteriogram. Soft signs of arterial injury (nerve
deficit, nonexpanding hematoma, associated fracture, significant soft tissue injury, history of
bleeding or hypotension ), while being awidely recommended indication for arteriography, do not
appear to be clinically useful predictors of arteria injuries with the exception of shotgun wounds
(8,15,20,24,35). In those patients without hard or soft signs of arterial injury thereis no role for
proximity angiogram (9,15,20,21,23,24,35,36). Patients with clinically occult arterial injuries may
be treated nonoperatively in most instances (8,19,26,27,28,29). There still remains questions on
selection criteria for nonoperative management of patients with pseudoaneurysms or
arteriovenous fistulae. Patients with clinically occult arterial injuries which later manifest
themselves as needing repair can be repaired without additional morbidity (19,21,25,26,27).
Patients with hard signsthat are surgically explored are best managed with ssmple repair, either
by end-to end anastomosis or arteriorrhaphy (1,7,8,9,11,12,16). If complex repair is required,
vein grafts appear to have the highest patency rates. PTFE however seems to be an acceptable
aternative even in contaminated fields ( 2,3,5,9,11,12,14,15,38). Ligation of tibial vesselsis



acceptable when there is evidence of good perfusion distally (7,8,13,14,24).

The role of noninvasive evaluation of the lower extremity has not been elucidated. Thereis
data to suggest that duplex studies are accurate in diagnosing arterial injuries
(17,18,23,31,32,33,34). However, it is unclear when to initiate these studies. Should they be
performed for proximity or in the presence of soft signs of arterial injury? If thereisno role for
proximity arteriography, why then do noninvasive testing for proximity? Should they be used to
follow up patients with normal vascular exams? These questions require further investigation.

V. Summary
Most patients with hard signs of arterial injury should be operated upon without a
preoperative arteriogram. A preoperative arteriogram may be helpful in patients with shotgun
wounds or preexisting peripheral vascular disease. There appearsto be no role for proximity
angiography in patients with soft signs of arteria injury, as most patients with occult injury may
be treated nonoperatively.
Patients who have an arterial injury that requires exploration (ie. those with hard signs) are
best repaired with simple repair or vein grafts. PTFE grafts are an acceptable aternative evenin a
contaminated field.
VI.  Futurelnvestigation
Severd issuesin diagnosis and management of arterial extremity injuries remain unresolved.
Future studies should focus on prospective evaluation of the following:
Role of noninvasive tests to diagnose vascular injury in extremity penetrating trauma
1. Useof PTFE versus autogenous vein in the repair of arterial injuries
2. Role of intrapperative completion arteriogram

3. Nonoperative observation of asymptomatic nonocclusive arterial injuries

4. Proper follow up of patients treated nonoperatively for asymptomatic nonocclusive
arteria injuries

5. Role of heparin/thrombolyticsin the repair of arteria injuries
6. Evaluation of patients with Asoft@signs of vascular injury

7. Role of antioxidants in prevention of reperfusion injury and need for fasciotomy



VII.
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