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To the Editor,

Patients 65'yearsold and older undergo over 30% of surgical procedures in the United States
and undergo operations at a rate twice that of the general population.' Postoperative delirium
is an increasingly. recognized postoperative occurrence in these patients, resulting in prolonged
length of stay=(LOS), functional decline, and increased mortality.” Given that delirium may be
preventable in over one-third of cases with proper intervention, increased attention has been
focused onridentification of at-risk, or frail, patients prior to surgery.3 Functional status can be
used as a stfrogate for frailty,” though comprehensive geriatric assessment has not yet become
part of standard preoperative protocols. Trunk muscle size, as defined by total psoas area (TPA)
on CT scan,represents a novel, objective marker of surgical frailty> and has previously been
shown to correspond with functional status.® The objective of this study was to examine the
relationship.between TPA and postoperative delirium in older patients planning to undergo
elective general surgical procedures, controlling for other delirium risk factors identifiable by

comprehensive geriatric assessment.

We conducted an observational cohort study on a subsample of patients included in the larger
Vulnerable Elders Surgical Pathways and outcomes Assessment (VESPA) study at the University
of Michigan from 2007-2011.° Inclusion criteria were patient age >70 years, preoperative CT
scan within.90.days prior to elective surgery, and LOS > 1 day (n=142 cases). TPA was calculated
at the L4 vertebral level using validated analytic morphomic methods.” In this study, TPA was
defined as the sum of normal density muscle (31-100 Hounsfield Units (HU)) and low-density
muscle (0-30 HU). A low TPA was defined as individuals falling within the lowest tertile of the
gender-standardized study population. We used retrospective medical record review to assess
for the incidence of delirium or acute confusional state in the postoperative period modified

from the methodology described by Inouye et al.” We used multivariate logistic regression to
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estimate the association between TPA and development of any signs or symptoms of post-
operative delirium, controlling for extensiveness of surgery and known delirium risk factors. We
adjusted for age (per 5 year increase), surgical complexity determined by Work Relative Value
Units (WRVU), comorbidity using Charlson comorbidity index,® degree of pre-operative
functional impairment (having difficulty in 0-5 activities of daily living (bathing, walking,
shopping, lightheusework, managing finances) modified from Saliba et al’) and cognitive
impairment (documented dementia, cognitive impairment, or positive pre-operative Mini-Cog
test'). A significance level of a=0.05 was used. As a sensitivity analysis, we identified influential
observationswsing Pregibon influence statistics. All statistical analysis was performed using

STATA version 13 (StataCorp LP, College Station, TX).

Among the 142 patients within the analytic sample, 22 (15.5%) developed documented signs or
symptoms'of post-operative delirium during their hospitalization. The delirious patients had a
median length.ofistay of 12.2 days (versus 8 days for non-delirious patients, p=0.001) and were

more likely‘to'be discharged to destinations other than home (45.5% vs. 21.6%) (p=0.018).

Post-operative signs and symptoms of delirium were associated with low TPA (versus normal or
high TPA, OR 3.51 Cl 1.37-8.95) and advanced age (OR 1.12, Cl 1.02-1.21 per year increase). In
the multivariate.model controlling for age, co-morbidity, surgical complexity, cognitive
impairment, and pre-operative functional status, the effect of low TPA remained substantial,
however, confidence intervals included 1 (OR 2.63, Cl 0.94-7.39, p=0.067), a loss of statistical
significance that was sensitive to a single highly influential and outlying case (dbeta = 2.35) who
had a middle-tertile TPA but high functional impairment. After removal of this patient, low
psoas muscle area [OR 3.12, Cl 1.02-9.56, p=0.046] was substantively and statistically
independent of age and the other risk factors, with an area under the Receiver Operative Curve
of 0.8077..Patients with TPA within the lowest tertile of the study population had a 27% risk of
delirium during their during hospitalization, compared to a 10% risk for patients with the

highest TPA (highest tertile) (Figure).
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In this study, the addition of trunk muscle size to existing risk factors results in more robust
prediction of patients at risk for delirium. We believe that trunk muscle size represents an
innovative, objective metric that can potentially be used both to identify vulnerable patients
and to subsequently guide anti-deliriogenic interventions, both behavioral and pharmacologic,
following hospital admission. With a larger sample and further developments to increase
availability"of'automated morphometric measures preoperatively (e.g. within the electronic
medical record), this research indicates that psoas muscle size may represent a new tool to

identify at-risk patients and prevent the development of postoperative delirium.
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Figure 1. Probability of Delirium by Tertile of Total Psoas Area (TPA). Predicted risk of

developing delirium based on TPA after controlling for other risk factors. Patients with the
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lowest TPA (lowest tertile) had 2.7 times the risk of delirium as patients with the highest TPA
(highest tertile of study population) (27% vs. 10%).
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