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INTRODUCTION: Microvascular free flap coverage is one of the most common methods of soft tissue reconstruction for 
complex traumatic extremity defects involving fractures or neurovascular injuries, yet optimal time from injury to 
reconstruction remains controversial. The aim of this systematic review and meta-analysis was: 1) to establish updated 
guidelines using comprehensive time frames for early, delayed, and late reconstruction; 2) to investigate if there is a 
period between early and late reconstruction associated with worse outcomes. We hypothesized that success of 
outcomes following free flap reconstruction would be bimodal, with early and late reconstructions leading to superior 
outcomes and intermediate delays resulting in inferior outcomes. 
METHODS: The target population of this study was patients who underwent free flap reconstruction of an upper or lower 
extremity traumatic injury. The primary outcome of interest was rate of total flap failure based on time from injury to 
surgery. Secondary outcomes of interest included rate of partial flap failure, infection, bone nonunion, reoperation, and 
complications. A systematic literature search was conducted using the following databases from their inception to July 
2021: PubMed, OVID Databases, Web of Science, and Scopus. Studies examining upper and/or lower extremity free flap 
reconstruction were included. Articles were required to report rate of flap failure as well as time from injury to surgical 
intervention related to free tissue transfer. Of the 1,297 identified articles, 75 full-length articles were assessed, and 21 
articles (1,436 flaps) were included. Rates of flap failure, bone nonunion, reoperation, and complications were compared 
across time frames using two classification systems for time to surgery: 1) ≤72 hours or >72 hours; 2) 72 hours to ≤7 
days, >7 days to ≤30 days, or >30 days. 
RESULTS: For the first timing classification system, flap failure rate was 4.78% in the ≤72 hours group and 9.26% in the 
>72 hours group; partial flap failure rate was 4.46% in the ≤72 hours group and 2.96% in the >72 hours group. However, 
these differences were not statistically significant (P>.05). Of note, infection rate was lower at 3.18% vs. 7.16% (RR=.44; 
P=.015) and complication rate was lower at 10.83% vs. 18.91% (RR=.57; P=.001) for ≤72 hours than for >72 hours. For 
the second timing classification system, flap failure rate was 13.73% in the 72 hours to ≤7 days group, 5.56% in the >7 to 
≤30 days group, and 9.43% in the >30 days group; partial flap failure rate was 0.00% in the 72 hours to ≤7 days group, 
2.38% in the >7 to ≤30 days group, and 0.29% in the >30 days group. Differences in full or partial flap failure rates among 
each group were not statistically significant (P>.05). Of note, bone nonunion rate was higher at 19.61% vs. 0.79% 
(RR=.038; P<.001) and reoperation rate was higher at 27.45% vs. 6.35% (RR=0.220; P<.001) for 72 hours to ≤7 days 
than for >7 to ≤30 days. Likewise, bone nonunion rate was higher at 19.61% vs. 0.29% (RR=.038; P<.001) and 
reoperation rate was higher at 27.45% vs. 2.86% (RR=.099; P<.001) for 72 hours to ≤7 days than for >30 days; infection 
rate was also higher at 17.65% vs. 4.86% (RR=.253; P=.002) for 72 hours to ≤7 days than for >30 days. There were no 
statistically significant differences when comparing outcomes for >7 to ≤30 days and >30 days. 
DISCUSSION AND CONCLUSION: Our findings, in conjunction with conclusions from the literature, demonstrate that 
immediate reconstruction within 72 hours continues to be most effective. However, outcomes of free flap reconstruction 
after the 72-hour window are more nuanced. One theory to investigate is whether or not there exists a period of a 
hyperinflammatory state where free flap reconstruction should be avoided. Given the heterogeneity with which time to 
surgery is categorized in the existing literature, additional studies reporting individual patient data or using more frequent 
time intervals are necessary to allow for more precise conclusions regarding optimal time to free flap reconstruction. 
Furthermore, there is a need for increased investigation of traumatic upper limb defects.

 
    

 


