
Articular replacement performed in patients with body 
mass index (BMI) above 30 kg/m2 has shown to be a suc-
cessful and reproducible procedure with decreased pain 

and improvement of function and quality of life.1) How-
ever, these benefits are affected by the increased risk of 
perioperative complications.2-5) Surgery in obese patients 
is technically challenging and has suboptimal clinical and 
functional results;6) therefore, there is reluctance of the 
orthopedic surgeons to perform an elective joint replace-
ment in patients with a high BMI, particularly above 40 
kg/m2. 

Several authors have described a higher risk of com-
plications in obese patients.7-9) For example, Lubbeke et 
al.7) reported the risk of infection doubled in 9,061 patients 
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more risk of infectious complications than those without DM (HR, 2.60; 95% CI, 1.00 to 6.79). 

Conclusions: There was no statistical relationship between BMI and early complications of THR and TKR. Nonetheless, there 
was a tendency toward a higher risk of infection in patients with some degree of obesity.
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with BMI greater than 35 kg/m2 after total hip replacement 
(THR) and total knee replacement (TKR) during 6.5 years 
of follow-up. Other studies have reported no difference in 
the rate of complications.5,10-15) Despite these findings, at 
this point there is no evidence to contraindicate articular 
replacement in a patient based on BMI.8)

Considering that the evidence in relation to a greater 
rate of complications related to joint replacement in obese 
patients is not conclusive, the goal of this study was to 
evaluate the relation between BMI and early postoperative 
complications (first 45 days) in patients with overweight 
or obesity, in comparison to patients with normal weight 
that underwent TKR and THR.

METHODS

Design and Study Population
We conducted a retrospective study of patients who un-
derwent primary THR and TKR from Institute of Osteoar-
ticular Diseases, Centro Médico Imbanaco in Cali, Colom-
bia between January 1, 2011 and December 31, 2015. The 
institutional joint replacement registry was reviewed to 
identify patients with BMI less than 40 kg/m2 and minimal 
postoperative follow-up time of 45 days. The cases were 
operated if they had signs and symptoms of severe osteo-
arthritis. We conducted this study in compliance with the 
principals of the declaration of Helsinki. The study was 
approved by Institutional Review Board of Centro Médico 
Imbanaco (No. IRB00008539). Informed consent was not 
obtained for retrospective designs.

The patients were operated by three orthopedic sur-
geons (WS, AE, JCP) with more than 20 years of experience 
in joint replacement surgery, following a standardized surgi-
cal protocol. To evaluate the relationship between BMI and 
complication rate, patients were classified into three groups 
according to the BMI categories defined by the World 
Health Organization: normal weight (≤ 24.9 kg/m2), over-
weight (25–29.9 kg/m2), and obesity (≥ 30 kg/m2). 

Result Variables
The BMI, demographical data, comorbidities, such as hy-
pertension (HT), diabetes, hypothyroidism, pulmonary 
and cardiovascular diseases, and intra- and postoperative 
early complication data were gathered from the clinical 
record. The primary outcomes were the presence of super-
ficial or deep infection, mechanical complications defined 
as dislocation, fractures, arthrofibrosis or neuropraxia, 
non-infectious complications of the surgical wound, 
thromboembolic events and other complications within 
the following 45 postoperative days. In order to avoid bias 

in the data collection, a systematic search for complica-
tions was done in every case, decreasing the risk of over- 
or underestimation.

Statistical Analysis
The quantitative variables were described by central ten-
dency (mean, median) and dispersion (standard deviation, 
interquartile range) measures. The qualitative variables 
were reported as frequencies and proportions. The in-
cidence rate of early infections was estimated using the 
Wilson method according to the type of joint replacement 
with a 95% confidence interval (CI). 

To evaluate the relationship between BMI and early 
complications, a Cox regression model adjusted for con-
founding variables, such as age, sex, replacement type, 
diabetes mellitus (DM) and arterial HT, was used. The ref-
erence category was the normal weight group. The hazard 
ratio (HR) and corresponding 95% CI were reported. The 
Kaplan-Meier method was used to describe the occurrence 
of complications during the first 45 postoperative days. All 
analyses were carried out with Stata ver. 13.0 (StataCorp., 
College Station, TX, USA).

RESULTS

During the study period, 781 procedures were performed, 

Table 1. Characteristics of the Patients Undergoing THR or TKR

Variable THR (n = 268) TKR (n = 482)

Age (yr) 60.2 ± 14.6 67.6 ± 10.1

Sex

   Female 165 (61.6) 365 (75.7)

   Male 103 (38.4) 117 (24.3)

BMI (kg/m2) 26.4 ± 4.0 28.9 ± 4.0

    ≤ 24.9 103 (38.4)  84 (17.4)

   25–29.9 109 (40.7) 204 (42.3)

   30–39.9  56 (20.9) 194 (40.2)

Comorbidity

   Diabetes mellitus  29 (10.8)  67 (13.9)

   Hypertension 103 (38.4) 264 (54.8)

   Others  30 (11.1)  60 (12.4)

Values are presented as mean ± standard deviation or number (%).
THR: total hip replacement, TKR: total knee replacement, BMI: body mass 
index.
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23 cases were excluded because they did not have a com-
plete documentation of the study variables and eight cases 
for BMI ≥ 40 kg/m2. Finally, 750 cases were analyzed 
(THR, 268 cases; TKR, 482 cases) with postoperative 
follow-up at 45 days. Their average age was 65.0 ± 12.4 
years, and 530 (70.7%) were females. The average BMI 
was 28.0 ± 4.2 kg/m2 at the time of the intervention: 187 
(24.9%) had a BMI < 24.9 kg/m2; 313 (41.7%) had a BMI 
25 to 29.9 kg/m2; and 250 (33.4%) had a BMI 30 to 39.9 
kg/m2. Forty-eight percent (n = 367) of the individuals had 
been diagnosed with HT and 96 (12.8%) were diabetic. 
The proportion of cases with DM in normal weight, over-
weight, and obesity group was 9.1%, 14.7%, and 13.6%, 
respectively, and the HT percentage was 34.2%, 50.8%, and 
58.1%, respectively. The characteristics of the patients ac-
cording to the type of replacement are described in Table 1.

The percentage of early complications was 8.9% 
and there were no differences between the two types of 
joint replacement (Table 2). Infectious and mechanical 

complications were most frequent in this cohort with a 
percentage of 2.5% and 3.5%, respectively. The patients 
that underwent THR had a greater incidence of mechani-
cal complications (6.3%), while the group that underwent 
TKR had a higher risk of infection (3.3%). Fig. 1 describes 
the occurrence of different complication types over time.

After adjusting for possible confounding variables, 
no relationship was found between BMI and early compli-
cations (Table 3). However, there was a slight tendency of a 
higher risk of infection in the obese patients: they were six 
times more likely to have an infection than normal weight 
patients (p = 0.090). Patients with DM had more risk of in-
fectious complications than those without (HR, 2.60; 95% 
CI, 1.00 to 6.79).

DISCUSSION

The results of this study suggest that there was no statisti-
cal relationship between BMI and early complications in 
patients who underwent THR and TKR. However, there 
was a tendency towards a higher risk of postsurgical infec-
tion in obese patients; this finding also has been shown 
in other studies.16,17) The probability of a higher risk of 
infection in obese patients could be related to the low vas-
cularity and the thick layer of adipose tissue, which makes 
the surgical approach more challenging and subsequently 
prolongs the operative time. In addition, there might be 

Table 2. Incidence of Early Complications According to the Type of 
Replacement

Complication Total THR TKR

Total  8.9 (7.1–11.2)  8.9 (6.1–12.9)  8.9 (6.8–11.9)

Infectious 2.5 (1.6–3.9) 1.1 (3.8–3.2) 3.3 (2.0–5.2)

Wound 1.7 (1.0–2.9)  0.4 (0.06–2.1) 2.5 (1.4–4.2)

Thromboembolic 1.2 (0.6–2.2) 0.7 (0.2–2.7) 1.5 (0.7–2.9)

Mechanical 3.5 (2.4–5.1) 6.3 (3.9–9.9) 1.9 (1.1–3.7)

Values are presented as percentage (95% confidence interval). 
THR: total hip replacement, TKR: total knee replacement.

Table 3. Early Complications According to BMI

Complication BMI HR* (95% CI) p-value*

Total Normal Reference

Overweight 1.57 (0.79–3.10) 0.193

Obesity 1.49 (0.72–3.06) 0.282

Infectious Normal Reference

Overweight 4.35 (0.53–35.38) 0.169

Obesity 6.08 (0.75–49.16) 0.090

Wound Normal Reference

Overweight 2.91 (0.34–24.73) 0.328

Obesity 2.81 (0.32–24.51) 0.349

Mechanical Normal Reference

Overweight 0.91 (0.37–2.24) 0.832

Obesity 0.68 (0.23–2.01) 0.488

BMI: body mass index, HR: hazard ratio, CI: confidence interval.
*Adjusted for age, sex, replacement type, and comorbidities. 
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Fig. 1. Kaplan-Meier curve for the percentage of complications during 
postoperative follow-up.
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an association with abnormal growth factor and hormonal 
levels.18) 

There is a high prevalence of obesity in patients with 
an indication of elective orthopedic surgery, particularly 
in those that require TKR. In this study, the results were 
similar to those reported elsewhere in literature,19) with a 
frequency of overweight or obesity of 75.1%.

We found a high rate of comorbidities, especially 
HT and DM; these were more frequent among the patients 
with higher BMI. Other pathologies, such as rheumatoid 
arthritis, hypothyroidism, neurological and psychiatric 
comorbidities and others, did not show any statistical 
relation with early complications. After adjusting for pos-
sible confounding variables, there was an incidence of 
complications of 8.9% and mortality of 0% at 45 days after 
the procedure, without any difference between the types 
of joint replacement; these findings are similar to those in 
previous studies.20,21) 

A higher rate of mechanical complications was ob-
served in the THR group (6.3%): among 17 cases, the most 
frequent complication was the intraoperative periprosthet-
ic fracture (11 cases), followed by dislocation (three cases) 
and neuropraxia (three cases). We did not find a relation-
ship between BMI and the development of mechanical 
complications; multiples studies have shown an increase 
in the rate of hip dislocation in obese patients.16,22) The in-
cidence of periprosthetic fracture in our study was higher 
(4.1%) than the estimates by Singh et al.23) who described 
a rate of 0.7% in 14,065 procedures at 1 year after surgery 
without differences between obese and nonobese patients. 

Similar to other studies, we found a close relation-
ship between the presence of DM and infection risk after 
THR or TKR. Maradit Kremers et al.24) reported an in-
creased risk of prosthetic joint infections in 20,171 THR 
or TKR patients with a diagnosis of DM or hyperglycemia 
(glucose level > 180 mg/dL). However, they found no as-
sociation between hemoglobin A1c levels and the risk of 
infection. In patients with DM, there has been a higher 
risk of postoperative wound infection after TKR (odds 
ratio, 6.07; 95% CI, 1.12 to 33.0).25) Although the diagnosis 
of DM has been recognized as a major risk factor for in-
fectious complications, this association has been explained 
due to a close relationship with obesity and other comor-
bidities.24,26)

Although based on record review, the main strength 
of this study is the quality of information, because the 
follow-up in these patients is part of the routine periop-
erative care. Because of the close relationship between the 
incidence of complications with other factors such as age, 
the presence of diabetes or inflammatory articular disease, 

statistical methods were used to adjust for these variables 
and avoid overestimation of the effect of BMI. Prior to 
joint replacement, all patients with BMI ≥ 40 kg/m2 are 
treated with a multidisciplinary approach to encourage 
weight loss including diet, exercise and behavioral modifi-
cations according to institutional protocols.

Severe arthrosis is one of the main consequences of 
obesity. Obese patients with severe arthrosis could ben-
efit from articular replacement and the procedure might 
be a cost-effective intervention to improve their quality 
of life. Our results showed THR or TKR in patients with 
BMI ≤ 29.9 kg/m2 did not increase the complication rate. 
Therefore, it is important to take preventive measures to 
decrease the risk of infection and maintain close follow-up 
after THR or TKR so that these procedures can be con-
ducted in patients with BMI > 30 kg/m2 without increas-
ing the risk of complications.

Further studies with a larger sample size are re-
quired to extrapolate these results to patients with morbid 
obesity and to prove if there is a higher risk of infection 
and other perioperative complications in this population. 
The tendency found in our study suggests that there is a 
relationship between obesity and a higher risk of infection, 
which we want to be validated in future studies involving a 
larger sample.

In summary, patients with BMI 25 to 29.9 kg/m2 un-
dergoing THR or TKR do not have a higher risk of com-
plications than patients with normal weight. Nonetheless, 
there was a tendency toward a higher risk of infection in 
patients with some degree of obesity (BMI > 30 kg/m2). There-
fore, we believe it is necessary to highlight the importance 
of a close postoperative follow-up, a multidisciplinary 
treatment for obesity and other preventive measures to de-
crease the probability of an infectious process, minimizing 
the risk in patients with BMI > 30 kg/m2. A greater sample 
size may be required to increase the statistical power in 
further research due to the low incidence of postoperative 
complications.
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