
The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical 
device he or she wishes to use in clinical practice.
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Low Rates of Soft-Tissue Complication with a Staged Protocol for Treatment of 
High-Energy Tongue-Type Calcaneus Fractures
Lawrence Henry Goodnough, MD; Eli W. Bunzel, MD; Malcolm DeBaun, MD; 
Stephen K. Benirschke, MD; Michael Githens, MD
Harborview Medical Center, Seattle, WA, United States

Purpose: Tongue-type calcaneus fractures are reconstructive challenges often presenting 
with both soft-tissue compromise and severe articular injury. Early definitive intervention 
through a hostile soft-tissue envelope leads to wound problems. Thus, we have adopted a 
staged protocol consisting of early percutaneous reduction and temporary fixation. Anatomic 
joint reconstruction occurs when the soft-tissue envelope defervesces. We hypothesized that 
staged management of tongue-type calcaneus fractures would be associated with low rates 
of soft-tissue complications.

Methods: A single-center retrospective case series consisting of tongue-type calcaneus 
fractures treated with a staged protocol and minimum 3-month follow-up was performed. 
The primary outcome was reoperation for soft-tissue complication and a logistic regression 
was performed to assess for risk factors.

Results: 28 patients were identified. Mean Bohler’s angle was –6.5° (±24.6). 28 of 29 involved 
intra-articular extension, and 18 (66.7%) were Sanders III/IV. Soft-tissue compromise 
was present in 25 of 28 (89%). Definitive surgery occurred a median 16 days after injury 
(interquartile range 10.3-20 days). Soft-tissue–related reoperations occurred in 3 patients 
(10.7%). Type III open injuries (P = 0.03) were the only risk factor for the primary outcome.

Conclusion: In this series of tongue-type calcaneus fractures, initial displacement, soft-tissue 
injury, and degree of articular involvement were severe. Staged management with definitive 
reconstruction 2 to 3 weeks after injury was associated with a low rate of overall soft-tissue 
complications. High-grade open wounds were associated with subsequent wound-related 
complications, whereas initial displacement, lateral extensile approach, and time to definitive 
fixation were not. 


