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Background/Purpose: Invasive fungal infections (IFIs) have become increasingly prevalent 
in combat trauma populations. In addition to increased mortality, clinicians have anecdotally 
noted that IFIs lead to residual limb shortening, additional days and operative procedures 
prior to initial wound closure, and a high early complication rate. Our objective was to 
evaluate the validity of these observations and identify risk factors that may impact the 
time to initial wound closure in a case-control analysis.

Methods: The study population included United States military personnel injured during 
combat operations (June 2009-August 2011). The IFI cases were identified based upon the 
presence of recurrent, necrotic extremity wounds with mold growth in culture and/or his-
topathology demonstrating invasive fungal elements. The non-IFI controls were matched on 
the basis of injury pattern and severity. Information regarding surgical history, time to initial 
wound closure, complications, amputation level changes, and loss of femur length were 
analyzed. Data are expressed as multivariate hazard ratios (HR; 95% confidence interval [CI]). 

Results: 71 IFI cases (112 fungal-infected extremity wounds) were identified and matched to 
160 control patients (315 extremity wounds without fungal infections). Wounds with fungal 
infections resulted in a significantly (P < 0.001) higher number of operative procedures and 
longer duration to initial wound closure, along with a greater rate of early complications 
requiring additional surgery. Additionally, a significantly increased amount of residual limb 
shortening (P = 0.009) and changes in amputation level (P < 0.001) were observed among 
the IFI cases compared to controls. The IFI case wounds also demonstrated a higher rate of 
secondary or concurrent bacterial skin and soft-tissue infections (SSTIs; P < 0.001). A shorter 
duration to initial wound closure was significantly associated with wounds lacking IFIs 
(HR: 1.53; CI: 1.17, 2.01) and SSTIs (HR: 2.89; CI: 2.02, 4.11). 

Conclusion: Our analysis indicates that IFIs adversely impact wound healing and patient 
recover,y leading to more frequent proximal amputation revisions and higher early complica-
tion rates. Concurrent/secondary bacterial SSTIs also add to the complexity of IFI wounds 
and may further affect wound healing. 


