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The impact of obesity on com-
plications after primary total 
knee arthroplasty (TKA) 

is well known. Less understood, 
however, are the effects of obesity 
on the long-term mortality risk in 
patients undergoing revision TKA.

Researchers at the Mayo Clinic 
sought to assess the association be-
tween body mass index (BMI) and 
mortality risk in a large cohort of 
patients undergoing revision TKA. 
The results of their study were pre-
sented in Scientifi c Poster P0668, 
“Body Mass Index and Mortality 
Risk Following Revision Total 
Knee Arthroplasty,” which was on 
display at the AAOS 2018 Annual 
Meeting. 

The study included 4,735 pa-
tients who had undergone one or 
more revision TKA procedures at 
the clinic between 1986 and 2015. 
The mean age of the patients was 
68 years; 47 percent were men. 
Follow-up continued until the pa-
tient died or until Oct. 2, 2017.

At the time of the initial TKA 
surgery, patients were categorized 
by their BMI as underweight 
(< 18.5 kg/m2), normal weight 
(18.5 kg/m2–24.9 kg/m2), over-
weight (25.0 kg/m2–29.9 kg/m2), 
obese (30.0 kg/m2–39.9 kg/m2), 
and severely obese (≥ 40 kg/m2). 

Normal weight served as the 

reference group in determining the 
risk associated with other BMI 
groups in revision TKA. Risk was 
based on standardized mortality 
ratios (SMR) and using age- and 
sex-adjusted multivariable Cox 
regression models. Expected mor-
tality rates were based on the total 
U.S. population mortality rates.

Weight matters
The overall age- and sex-adjusted 
mortality in the patient population 
studied was signifi cantly higher 
than that in the general population 
(SMR = 1.06; 95 percent confi -
dence interval [CI]: 1.02, 1.11), 
indicating that revision TKA pa-
tients had a higher risk of death 
compared to their peers of similar 
age and sex in the general U.S. 
population. 

As shown in Table 1, excess 
mortality was observed in all BMI 
categories, but particularly among 
underweight patients (HR = 1.70; 
95 percent CI: 1.02, 2.83), and 
among severely obese patients (HR 
= 1.38, 95 percent CI: 1.13, 1.70). 

 Increasing age and male sex were 
signifi cant predictors of mortality. 
When adjusted for age and sex, the 
risk of death among underweight 
patients was almost two-fold that 
of normal weight revision TKA 
patients. In contrast, patients in the 

overweight-obese range (BMI 25 – 
39.9 kg/m2) did not experience an 
increased risk of death compared 
with normal weight patients.

The results of the study revealed 
that, compared to the general pop-
ulation, patients who underwent 
revision TKA had a higher mortal-
ity rate and the patient’s BMI had a 
signifi cant impact on this mortality. 

Underweight patients experienced 
the highest mortality rate, followed 
by severely obese patients.  

The authors of Scienti� c Poster P0668 
are Mario Hevesi, MD; Hilal Maradit-
Kremers, MD, MSc; Jie J. Yao, BA; 
Megan M. O’Byrne MA, Dirk R. Larson 
MS, Daniel J. Berry, MD; and David G. 
Lewallen, MD.

BMI A� ects Mortality Risk After Revision TKA
Patients with very low or very high BMI are at most risk

TABLE 1:  RISK FACTORS FOR MORTALITY IN REVISION TOTAL 
KNEE ARTHROPLASTY

Risk Factor Hazard ratio 95% CI P value

Age at surgery 1.09 1.08-1.10 <0.0001

Male (vs female) 1.29 1.18-1.42 <0.0001

Non-OA etiology 1.20 1.09-1.34 0.0004

Reason for Revision   

  Loosening / Wear  1.00  ref 

  Fracture 1.27 1.08-1.50 0.004

  Infection 1.65 1.47-1.85 <0.0001

  Instability 1.12 0.98-1.29 0.11

BMI (kg/m2)   

  18.5 – 24.9 1.00  ref 

  < 18.5 1.70 1.02-2.83 0.04

  25 – 29.9 0.89 0.78-1.03 0.11

  30 – 34.9 0.92 0.79-1.07 0.26

  35 – 39.9 0.93 0.79-1.11 0.43

  ≥ 40 1.38 1.13-1.70 0.0018

SOURCE: BODY MASS INDEX AND MORTALITY RISK FOLLOWING REVISION TOTAL KNEE ARTHROPLASTY, POSTER, AAOS 2018 
ANNUAL MEETING

training programs, and change is 
occurring too slowly,” she contin-
ued. “I am committed to ensur-
ing there are no barriers to these 
groups to join our ranks. Success-
ful inclusion efforts will ultimately 
benefi t orthopaedics, because 
physicians who mirror the larger 
society provide optimal patient 
care. We must make an intentional 
effort to recruit and mentor new 
talent and understand how implicit 
bias and harassment discourage 
talented individuals from pursuing 
orthopaedics or rising to leadership 
roles in their institutions, the Acad-
emy, or other medical societies.”

Dr. Weber urged all in the family 
of orthopaedics to engage to make 
the profession better mirror the so-
ciety it serves.

She provided some advice: “To 
you who are underrepresented, do 
your part. Participate. Serve on a 
committee, teach an instructional 

course, lobby in DC. And, be so 
good they cannot ignore you.”

Dr. Weber also outlined her vi-
sion for the evolution of the Acad-
emy as she serves the membership 
during her year as fi rst vice-presi-
dent in preparation for taking over 
the presidential reins from David 
A. Halsey, MD.

“We now have an opportunity, 
actually an obligation, to re-eval-
uate our priorities as an organi-
zation. Our last major strategic 
planning effort for AAOS occurred 
with the guidance of a consultant 
team in 2005 under the leadership 
of Dr. Stuart Weinstein. Our mis-
sion, vision, goals, and priorities 
have since been re-visited three 
times by the Board of Directors,” 
Dr. Weber said. “A close look at 
our most recent plan reveals a 
lack of alignment with our current 
priorities in the areas of patient 
registries, Maintenance of Certifi -

cation, and a new digital learning 
management system. Along with 
a deep dive into the best practices 
of Board governance and critical 
partnerships led by David Halsey, I 
expect that we will end 2018 with 

a crystallized AAOS vision, struc-
ture, and plan for the future.”  

Terry Stanton is the senior science 
writer for AAOS Now. He can be reached 
at tstanton@aaos.org. 
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