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Purpose: Severe trauma with complex soft tissues involvement should be treated according to a simple but effective 
decision-making algorithm – clinical assessment, shock treatment, surgical excision, bone stabilization, 
reconstruction of the vascular axis, nerve reconstruction and appropriate coverage. The time available for correct and 
safe coverage for limb salvage spans from a few hours to several days, depending on case complexity. Failure to do 
so leads to severe consequences. Method and material: We evaluated 48 cases. While the bone stabilization and 
vascular axis reconstruction was performed upon arrival (up to 6 hours from accident), wound closure and coverage 
was performed delayed primary (< 7 days). We used the following free flaps (20): latissimus dorsi (10), gracillis (2), 
and greater omentum (8). As local flaps (28) we used: soleus (6), gastrocnemius (16) and sural (6). The follow up 
period is 1-13 years. Results: We had two free flap failures ended with below knee amputation. All other patients had 
a favorable evolution, preserving the extremity with good functional outcome. After 3-6 month they all resumed 
ambulation with walking aids. After 6-9 month they resumed normal ambulation. We were not able to find any 
connection between the reconstruction method and the functional outcome. On the other side, we found strong 
connection between the period of time from the accident to the final coverage and the final result. The longer this 
period is, less favorable results should be expected. Conclusion: The key points in lower leg reconstruction are 
multidisciplinary team approach, adequate surgical excision, and early good quality coverage. The traditional 
reconstruction ladder is always valid. However, we cannot say that free flaps lead to better results than local flaps. 
The complexity of the reconstructive method should be adapted to the complexity of the trauma and to the volumetric 
aspect of the defect. One should not neglect the factors induced by the infrastructure.

This paper was presented in part at „The 9-th European Congress of the European Federation of Societies for
Microsurgery”, June 12-14, 2008, Turku, Finland

1.1. General evaluationGeneral evaluation
2.2. ReanimationReanimation
3.3. HistoryHistory
4.4. Physical examination Physical examination 
5.5. DressingDressing
6.6. ImmobilizationImmobilization
7.7. XX--ray examinationray examination
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1.1. DEBRIDMENTDEBRIDMENT
Tourniquet Tourniquet -- bloodless fieldbloodless field
IrrigationIrrigation
Wide excisionWide excision
Dead space eliminatedDead space eliminated
Foreign bodies removedForeign bodies removed
Dead tissue (including bone) removedDead tissue (including bone) removed
Tissue perfusion reevaluated Tissue perfusion reevaluated 

Decision Decision 
-- amputation vs reconstructionamputation vs reconstruction
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1.1. DebridmentDebridment

2.2. BONE STABILIZATIONBONE STABILIZATION
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1.1. DebridmentDebridment
2.2. Bone stabilizationBone stabilization

3.3. VASCULAR RECONSTRUCTIONVASCULAR RECONSTRUCTION
venous grafts venous grafts 
arterial graftsarterial grafts
flowflow--through flapsthrough flaps
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1.1. DebridmentDebridment
2.2. Bone stabilizationBone stabilization
3.3. Vascular reconstructionVascular reconstruction

4.4. FASCIOTOMIESFASCIOTOMIES
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1.1. DebridmentDebridment
2.2. Bone stabilizationBone stabilization
3.3. Vascular reconstructionVascular reconstruction
4.4. FasciotomiesFasciotomies
5.5. NERVE RECONSTRUCTIONNERVE RECONSTRUCTION

neurorraphy neurorraphy 
nerve ends fixationnerve ends fixation
nerve graftsnerve grafts
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1.1. DebridmentDebridment
2.2. Bone stabilizationBone stabilization
3.3. FasciotomiesFasciotomies
4.4. Vascular reconstructionVascular reconstruction
5.5. Nerve reconstructionNerve reconstruction
6.6. COVERAGECOVERAGE

temporary temporary 
permanentpermanent
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AT ANY TIMEAT ANY TIME
BEFORE BEFORE 

FINAL COVERAGEFINAL COVERAGE
DEBRIDMENT REVISIONDEBRIDMENT REVISION

IS MANDATORYIS MANDATORY
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FAILURE 
TO RESPECT 

THIS ALGORTHM 
MAY LEAD TO 

LATE RECOVERY
AS IN 

FOLLOWING CASES
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CASE 1 CASE 1 –– CRUSH INJURY
First treatment in other unitFirst treatment in other unit

Open tibia fracture

Aspect upon arrival
at 72 hours 

after accident
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CASE 1 CASE 1 –– CRUSH INJURY
First treatment in other unitFirst treatment in other unit

Coverage with local medial gastrocnemius muscle flap
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CASE 1 CASE 1 –– CRUSH INJURY
First treatment in other unitFirst treatment in other unit

Coverage with local medial gastrocnemius muscle flap – case evolution
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Initial aspect
In other unit

Calcaneus fracture
Crush injury of the

Tibial posterior 
vascular bundle

CASE 2 CASE 2 –– CRUSH INJURY
First treatment in other unitFirst treatment in other unit
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CASE 2 CASE 2 –– CRUSH INJURY
First treatment in other unitFirst treatment in other unit

Aspect upon arrival in our department, 1 month after accident
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CASE 2 CASE 2 –– CRUSH INJURY
First treatment in other unitFirst treatment in other unit

Coverage with sural flap, immediate postoperative and early follow up results
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CASE 3 CASE 3 –– CRUSH INJURY
First treatment in other unitFirst treatment in other unit

Open tibia fracture at 3 weeks after the accident
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CASE 3 CASE 3 –– CRUSH INJURY
First treatment in other unitFirst treatment in other unit

Coverage with local hemisolear flap inserted into the tibia
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CASE 3 CASE 3 –– CRUSH INJURY
First treatment in other unitFirst treatment in other unit

Coverage with local hemisolear flap inserted into the tibia – case evolution, 3 month
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Crush Injury of both legs with:

• Closed fractures both calcaneal bones
• Bimaleolar fracture right leg
• Compartment sdr developed secondary
• Compartment release at 4 days
• Orthopedic fixation (KW & plate) at 6 days
• Referred to plastic surgery at 14 days

CASE 4 CASE 4 –– CLOSED FRACTURE & COMPARTMENT SDRCLOSED FRACTURE & COMPARTMENT SDR
First treatment in other unitFirst treatment in other unit
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CASE 4 CASE 4 –– CLOSED FRACTURE & COMPARTMENT SDRCLOSED FRACTURE & COMPARTMENT SDR
First treatment in other unitFirst treatment in other unit

Coverage and posterior tibial artery 
reconstruction with flow-through omentum 
free flap

the proximal vascular sources were 
reconstructed with loop technique
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CASE 4 CASE 4 –– CLOSED FRACTURE & COMPARTMENT SDRCLOSED FRACTURE & COMPARTMENT SDR
First treatment in other unitFirst treatment in other unit

Aspect at 3 month

At 6 month orthopedic treatment
- plates removed
- arthrodesis & external fixator
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CASE 5 CASE 5 –– CLOSED FRACTURECLOSED FRACTURE
First treatment in other unitFirst treatment in other unit

Crush Injury 
• Closed fracture
• 8 month after accident
• 4 hospitals
• Several operations
• Leg shortening
• Bone deffect
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CASE 5 CASE 5 –– CLOSED FRACTURECLOSED FRACTURE
First treatment in other unitFirst treatment in other unit
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CASE 5 CASE 5 –– CLOSED FRACTURECLOSED FRACTURE
First treatment in other unitFirst treatment in other unit

3 month 3 years
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CONCLUSIONSCONCLUSIONS
The key points in lower leg reconstruction are The key points in lower leg reconstruction are 

multidisciplinary team approach, multidisciplinary team approach, 
adequate surgical excision, and early good quality coverage. adequate surgical excision, and early good quality coverage. 

The traditional reconstruction ladder is always valid. The traditional reconstruction ladder is always valid. 
The complexity of the reconstructive method should be adapted The complexity of the reconstructive method should be adapted 
to the complexity of the trauma to the complexity of the trauma 
One should not neglect the factors induced by the One should not neglect the factors induced by the 
infrastructure.infrastructure.
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WHAT YOU HAVE WHAT YOU HAVE 
LEARNEDLEARNED

StandardsStandards
Decision makingDecision making
TechniquesTechniques

WHAT YOU HAVEWHAT YOU HAVE

The patientThe patient
The traumaThe trauma
InfrastructureInfrastructure

UnitUnit
TeamTeam
InstrumentsInstruments

ADAPTADAPT

KEEP QUALITYKEEP QUALITY
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