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PRACTICE MANAGEMENT GUIDELINE FOR EVALUATION AND MANAGEMENT OF
LOWER EXTREMITY VENOUSINJURIES FROM PENETRATING TRAUMA

Statement of the Problem

Venous injuries occur frequently with penetrating traumato the lower extremity. Neither the
natural history nor the optimal treatment of isolated venous injuriesis known. Most frequently,
venous injuries are diagnosed in association with a concomitant arterial injury or during exploration
for apresumed arterial injury. Inthis scenario, controversy still exists regarding the proper
management of these injuries.

. Process

A Medline computer search was conducted on all articles in the English literature during the
years 1980-1997 pertaining to venous injuries of the lower extremity. The subject words used
included Avascular injury,” Avenousinjury,” Aextremity trauma,” Apenetrating trauma,” Avascular
trauma,” and Avenous trauma.” The references of these articles were also used to locate articles not
found in the Medline search. Personal fileswere also used. All lettersto the editor, case reports,
book chapters, review articles, seriesinvolving less than 20 cases, series involving predominantly blunt
trauma, and series in which the percentage and outcome of the penetrating injuries were not clearly
specified were excluded. Also articles whose focus was the management of arterial injuries but also
included the results of their venous injuries were excluded. Thisleft 14 articles of relevance to this
practice parameter.

[1. Recommendations

A. Level 1
Thereisno class | evidence to support a standard of care for this parameter.

B. Level 2
Thereis no class 2 evidence to support a standard of care for this parameter.

C. Level 3

1. Thereisinsufficient datato recommend treatment for isolated venous injuries. |solated
venous injuries accompanied with active hemorrhage require exploration and cessation of
bleeding.

2. Venousinjuries found during exploration for associated arterial injury should be repaired if
the patient is hemodynamically stable and the repair itself will not significantly delay
treatment of associated injuries or destabilize the patient=s condition.

3. Latera venorrhaphy that does not significantly narrow the lumen or paneled grafts appear
to be the best options for repair. Interposition vein grafts consistently have poor results,
and synthetic grafts are the least desirable option for repair.

4. Thereisinsufficient datato recommend adjunctive measures to improve vein repair
patency.



5. Venousligation in conjunction with leg elevation, compression stockings, and liberal use of
fasciotomies offers smilar results to repair.

6. Fasciotomy should be considered when there is a combined arterial and venous injury.
V.  Scientific Foundation

Most available studies on venous injuries secondary to penetrating traumato the lower
extremity are retrospective in nature. Thereis virtualy no data available on isolated venous injuries.
Except for Borman et al., virtually no one has attempted to diagnose venous injuries preoperatively.™
Even in this paper, in which 30% of patients had a preoperative venogram, 90% of the patients
underwent exploration for the indication of suspected arterial injury. Since most patients with
penetrating trauma to the lower extremity get evaluated for the possibility of arterial injury, thereis
probably an unknown population of patients with normal arterial evaluations and undiagnosed isolated
venous injuries. There are no data to show adverse sequelae of missed isolated venous injuries. Thus
neither the natura history nor the optimum management of isolated venous injuriesis known. Itis
reasonable to assume that only the isolated injuries that present themselves because of active bleeding
need to be pursued. Otherwise, management recommendation cannot be given.

Most of the literature on venous trauma deal s with venous injuries that are diagnosed during
exploration for suspected arterial injuries. In this scenario, there has been an ongoing debate regarding
the optimal management strategy. Again, except for one prospective study, most of the literature is
retrospective.® Nonetheless, these studies provide enough evidence to support a number of
recommended and suggested management options, as well as directions for future investigation.

The magjority of papers on this subject deal with whether to ligate or repair. Venousinjuries
found during exploration for associated arterial injury should be repaired if the patient is
hemodynamically stable and the repair itself will not significantly delay treatment of associated injuries
or destabilize the patient=s condition.”**>** With respect to the type of repair performed, the highest
patency rates are achieved with lateral venorrhaphies that do not significantly narrow the lumen of the
repaired vein or vein patching.>®®**? For complex repairs, end-to-end and paneled repairs are
probably the best options. Synthetic or interposition vein grafts have the worst reported patency
rates.®®!! Nevertheless, irrespective of the type of repair chosen, the thrombosis rate and lower
extremity edema rate are significant. Even the patent or recanalized repairs have significant
physiologic impairment when assessed with photoplethysmography.™® When ligation is performed, the
clinically significant edema rate does not appear to be significantly different if leg elevation,
compression stockings, and liberal use of fasciotomies are utilized.”®***'* Fasciotomy rates are not
affected by the type of management of the venous injury.>"**? Rather, it is the presence of a
combined arterial and venous injury that significantly increases the rate of fasciotomy. Adjunctive
measures that improve venous repair patency rates have not been clearly elucidated in the literature.
There is some evidence that creation of an arteriovenous fistula may improve patency rates.® Thereis
no rigid scientific data to support use of anticoagulants.



V. Summary
Very little data exists on the diagnosis and management of isolated venous injuries. The
literature suggests that venous injuries encountered during exploration for an arterial injury should be
repaired if the patient is stable. Latera venorrhaphies result in the best patency rates, synthetic and
interposition vein grafts have much lower patencies. Complications of thrombosis and distal edema
are common regardless of the type of repair chosen.
VI.  Futurelnvestigation
While al areas concerning the management of venous injuries require more rigorous scientific
evaluation, there are some issues that have not been studied in great detail which lend themselves to
prospective study:
The natura history of isolated venous injuries
The proper management of isolated venous injuries

Role for post operative venography or venous duplex

Role of anticoagulation after repair or ligation
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