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INTRODUCTION:

Malnutrition is a frequently underrecognized but potentially modifiable risk factor, especially in trauma patients presenting
to community hospitals. Despite its known impact on surgical recovery, routine nutritional screening is often omitted in
orthopedic trauma workflows. Malnourished patients are at heightened risk of impaired wound healing, infection,
thromboembolic events, and delayed recovery. In the context of ankle fractures—one of the most common lower extremity
injuries this study aims to quantify the impact of preoperative malnutrition on postoperative complications following open
reduction and internal fixation (ORIF).

METHODS:

We performed a retrospective cohort study using a multi-institutional electronic health record—derived database. Adult
patients undergoing ankle ORIF between 2004 and 2022 were included if preoperative labs were available and a
minimum of 2 years of follow-up was recorded. Malnutrition was defined by either serum transferrin <204 mg/dL or
leukocyte count <1,500/pL within 3 months prior to surgery. A 1:1 propensity score—matched analysis was conducted to
balance demographic and clinical variables. Outcomes included 90-day complications (infection, thromboembolic events,
myocardial infarction, transfusion, amputation) and 2-year complications (hardware removal, device infection, post-
traumatic osteoarthritis, nonunion, and amputation).

RESULTS: A total of 46,843 patients who underwent ankle ORIF were identified, of whom 3,453 were classified as
malnourished based on preoperative laboratory values. After 1:1 propensity score matching, malnourished patients
demonstrated significantly higher rates of postoperative complications compared to controls. At 90 days, malnourished
patients had increased rates of hardware removal (5.0% vs 3.0%; RR 1.68, 95% CI 1.32-2.13, P<0.001), device infection
(1.5% vs 0.9%; RR 1.67, 95% CI 1.06—2.61, P=0.025), myocardial infarction (0.7% vs 0.3%; RR 2.45, 95% CI 1.17—
5.12, P=0.014), pulmonary embolism (1.1% vs 0.6%; RR 1.88, 95% CI 1.08-3.28, P=0.024), deep vein thrombosis (1.7%
vs 0.9%; RR 1.80, 95% CI 1.16-2.79, P=0.007), and transfusion (3.1% vs 1.0%; RR 3.21, 95% CIl 2.18-4.73, P<0.001).
The risk of amputation was also significantly elevated at 90 days (0.6% vs 0.3%; RR 2.11, 95% CIl 0.99-4.47, P=0.047).
At 2-year follow-up, malnourished patients continued to show increased risks of hardware removal (17.5% vs 15.7%; RR
1.11, 95% CI 1.00-1.24, P=0.045), device infection (3.6% vs 1.7%; RR 2.05, 95% CIl 1.51-2.78, P<0.001), and
amputation (1.5% vs 0.4%; RR 4.09, 95% CIl 2.23-7.49, P<0.001). There were no statistically significant differences
between groups in the rates of nonunion, stroke, or post-traumatic osteoarthritis at either time point (P>0.05).
DISCUSSION AND CONCLUSION:

This multi-center propensity-matched study demonstrates that preoperative malnutrition is a significant and independent
predictor of both short- and long-term complications following ankle ORIF. Malnourished patients experienced up to a
fourfold increased risk of serious outcomes, including device infection, transfusion, myocardial infarction, and amputation,
with complications persisting through 2-year follow-up. These findings underscore the critical yet under appreciated role of
nutritional status in orthopedic trauma outcomes.Given the high volume of ankle fractures treated nationwide and the
substantial burden of complications associated with malnutrition, these results support the integration of nutritional
optimization protocols into preoperative planning for orthopedic trauma patients, especially in non-academic or resource-
limited settings.

Table 1: Patient demographics pre and post 1:1 propensity matching: Table 2: 90 Day Complications in propensity matched patients with ankle fractures. Table 3: 2 Year Mechanical in Propensity Matched Patients with Ankle Fractures.
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