
Stepping Outside the Operating Room: How Do Surgical Treatments for Charcot 
Neuroarthropathy Compare? 
Michaela Pitcher1, Jacob Robert Staub, Mahad Muhammad, Kelly Dopke, Kirsten Noelle Mansfield, Christopher Michael 
Stauch, Kaitlin Lorraine Saloky2, Erdi Ozdemir, Michael C Aynardi3 
1Penn State College of Medicine, 2Hershey Medical Center, 3Pennsylvania State University Department of Ortho 
INTRODUCTION: Charcot neuroarthropathy (CN) of the foot is a debilitating condition associated with diabetic 
neuropathy that involves progressive bone and joint destruction. Previous literature suggests the prevalence of CN is 
between 0.8%-8% in diabetic patients; however, CN diagnosis relies on skilled physician judgment, ultimately making 
management difficult. Physicians must account for the location, deformity, stage, and presence or absence of infection to 
appropriately treat CN. Correct diagnosis and treatment is essential to improving patients’ quality of life, but treatment 
varies with no definitive best-practice guidelines. Here, we provide demographic and all-cause mortality data for patients 
who underwent arthrodesis, exostectomy, minor amputations, and below-the-knee amputation (BKA), to evaluate the 
outcomes and characterize the populations managed with surgery for Charcot neuroarthropathy of the foot. 
METHODS: 
Institutional review board approval was obtained. A database of all patients from 1/1/2000 to 1/31/2022 with CPT and ICD 
codes indicating a diagnosis of Charcot neuroarthropathy who underwent exostectomy, arthrodesis, and/or amputation 
was created from the electronic medical record. Demographic and mortality data was collected for the study sample, 
including date-of-birth, sex, race, and all-cause mortality. Procedure data was also collected, which included date, code, 
and description. Amputation patients were separated into major and minor; major include transtibial and trans-metatarsal, 
whereas minor include toe and metatarsal amputations. Descriptive statistics were conducted and single-factor ANOVA 
and Chi squared tests were used for analysis. 
RESULTS: Of the 2,066 patients; 557 had arthrodesis, 493 had exostectomy, 681 had minor amputation, and 335 had 
major amputation. Average age was 58.17 ± 13.8 overall, and 54.8 ± 13.6, 55.0 ± 13.0, 61.6 ± 13.6, and 61.5 ± 13.4 years 
for arthrodesis, exostectomy, minor amputation, and major amputation, respectively. Females accounted for 56.6% of 
arthrodeses, 56.8% of exostectomies, 34.5% of minor amputations, and 28.4% of major amputations performed 
(p<0.001). Patients were predominantly white in each group and overall, 2.1% were tobacco smokers. Mortality was 
10.6%, 11.4%, 33.8%, and 31.9% in the arthrodesis, exostectomy, minor amputation, and major amputation groups, 
respectively (Figure 1). 
DISCUSSION AND CONCLUSION: This is the first report of significant sample size (>2,000 patients) comparing both 
demographics and mortality between common surgical procedures for Charcot neuroarthropathy. Patients undergoing 
both minor and major amputations were more likely to be older and male compared to those undergoing less intensive 
operations. Most importantly, this data demonstrates that patients undergoing amputation have significantly worse 
mortality (33.8% and 31.9%) than those who undergo arthrodesis (10.6%) and exostectomy (11.4%). Future studies may 
include an analysis of cause-specific mortality for patients diagnosed with CN to evolve clinical and surgical management.

 
 


