Body Composition Analysis

Body composition analysis (BCA) provides clinical benefits that extend well
beyond what BMI alone can capture, offering actionable data on fat mass,
lean/muscle mass, bone mineral content, and regional fat distribution that directly
informs preoperative risk stratification, rehabilitation planning, disease
prognostication, and longitudinal monitoring of therapeutic interventions.

Preoperative Risk Stratification

This is arguably the strongest evidence-based application of BCA. In spine
surgery, reliance on BMI alone is insufficient — central adiposity and
sarcopenic obesity are independent predictors of wound complications,
mechanical failure, and delayed recovery. CT-derived radiographic abdominal
circumference outperformed BMI for predicting diabetes (Cohen's d = -0.84) and
hypertension in orthopedic patients, with the highest AUC values for both
conditions.

In a multicenter study of 2,100 colorectal cancer patients, CT-defined body
composition profiles were independently associated with hospital length of stay
and readmission, with the combination of myosteatosis + sarcopenia +
visceral obesity producing the highest risk (IRR 1.58 for LOS; OR 2.98 for
readmission), independent of major complications. A systematic review of
surgical oncology patients found that psoas muscle mass was a particularly
strong predictor, with a six-fold increased risk of 30-day mortality in sarcopenic
patients compared to less than two-fold when using total skeletal muscle mass.

In lumbar spine surgery specifically, sarcopenic patients had significantly higher
perioperative complication rates, delayed mobilization, longer hospital
stays, and higher mortality compared to non-sarcopenic patients across all age
groups over 50. Increased percent body fat independently predicted more severe
functional disability in lumbar spinal stenosis patients, even when skeletal muscle
mass was similar between groups.

Identification of Sarcopenia and Sarcopenic Obesity
BCA enables diagnosis of conditions invisible to BMI:

e Sarcopenia (low muscle mass + reduced function) has a prevalence of
24-56% in patients over 60 and is present in 44% of elderly orthopedic



surgery patients. It is associated with increased falls, fractures, disability,
and postoperative morbidity and mortality.

e Sarcopenic obesity — the coexistence of low muscle mass and excess
fat — was found in 15.3% of overweight/obese orthopedic patients,
predominantly in women undergoing knee surgery. This phenotype carries
compounded risk beyond either condition alone.

e Myosteatosis (fatty infiltration of muscle, reflected by low muscle
radiodensity on CT) was the single best independent predictor of major
postoperative complications in gastrointestinal cancer surgery (OR for
major complications on multivariate analysis).

Cardiovascular and Metabolic Risk Assessment

The AHA 2024 Scientific Statement on cardiac rehabilitation identifies body
composition (fat-to-lean mass ratio) as more closely associated with CVD risk
than weight or BMI alone. Key findings include:

e "Normal-weight obesity" (normal BMI but high body fat/low lean mass)
confers particularly high CVD risk.

e DXA-measured high body fat is associated with increased all-cause
mortality independent of BMI, with optimal body fat percentages of 22% for
men and 35% for women on J-shaped mortality curves.

e Visceral adiposity shows a continuous dose-response relationship with
postoperative complications (OR 1.70 per SD increase for 30-day
complications after gastrectomy).

Guiding Prehabilitation and Rehabilitation

BCA serves as both a baseline assessment tool and an outcome measure for
prehabilitation programs. In the F4S PREHAB trial (816 patients), multimodal
prehabilitation guided by body composition assessment produced significant
improvements in fat-free mass (+0.5 kg), peak oxygen uptake (+0.6
mL/kg/min), and leg press strength (+18.9 kg), though gains were not
consistently sustained postoperatively. Nutritional prehabilitation strategies
increasingly use radiological body composition assessment for risk stratification,
allowing targeted intervention in those most likely to benefit.

BIA Phase Angle deserves special mention — a systematic review of 1,508
surgical cancer patients found that phase angle (reflecting cellular integrity and



hydration) more consistently predicted postoperative complications than derived
body composition estimates, suggesting it may serve as a rapid bedside
screening tool.
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