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Abstract

Background Acute myocardial infarction (AMI) is one of
the most important perioperative complications of total
knee arthroplasty (TKA). Although risk-stratification tools
exist for the prediction of cardiac complications including
AMI after noncardiac surgery, such stratification does not
differentiate the patients with a coronary stent alone, AMI
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without a stent, or AMI with a stent. The risk of postop-
erative AMI in these patient groups may vary. Several
studies have recommended suitable times for noncardiac
surgery in patients with a coronary stent; however, they do
not differentiate between the patients with AMI and no
AMI. The suitable time of noncardiac surgery for patients
with AMI and stent may vary from those with a stent alone.
Moreover, a study to evaluate the risk of AMI within 1 year
in an Asian population with a history of AMI or coronary
stent who underwent TKA has not been reported.
Questions/purposes (1) What are the risks of AMI within
1 year of TKA in patients who have had a stent alone, AMI
without a stent, or AMI with a stent as compared with
patients without an AMI/stent? (2) For patients with AMI/
stent placement, when can TKA be performed where the
risk of subsequent AMI normalizes? (3) What comorbidi-
ties are associated with post-TKA AMI? (4) Is the risk of
AMI within 1 year after surgery in patients undergoing
TKA without a history of AMI/stent higher than that in
patients with no surgery?

Methods This study is a retrospective study of the med-
ical claim records of 128,216 patients who underwent TKA
between 1997 and 2010 in Taiwan. The records were
retrieved from the research database of the Bureau of
National Health Insurance in Taiwan, which maintains the
records of 99.68% of the Taiwan population. The patients
who had a history of AMI or coronary stent placement
within the year before TKA were compared with the
patients who had not experienced AMI or stent placement
before TKA. The control subjects were matched according
to sex, age, Charlson score, and year of surgery. There
were 2413 patients in each group. The patients with a
history of AMI or stent placement and the timing of TKA
after coronary event were further stratified as with a
coronary stent alone, AMI without a stent, and AMI with a
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stent. The effects of the comorbidities of renal failure,
diabetes, liver failure, and hypertension were also analyzed
individually. The risk of AMI within 1 year after TKA was
investigated using bivariate analysis and the Cox propor-
tional hazard model. To compare the risk of AMI within 1
year of surgery in the patients with a history of TKA and no
AMTI/stent with the population without a history of surgery,
a similar bivariate analysis and the Cox proportional hazard
model were applied to their matched case and control
groups, each containing 110,980 patients.

Results In the adjusted model, using no AMI/stent before
TKA as a reference, patients having undergone AMI +
stent had the highest risk (hazard ratio [HR], 5.23; 95%
confidence interval [CI], 1.81-15.14; p = 0.002), AMI
alone without a stent had less risk (HR, 4.88; 95% CI,
1.49-16.01; p = 0.009), and stent alone with AMI had the
lowest risk (HR, 3.16; 95% CI, 1.29-7.71; p = 0.012). In all
patients, risk of AMI after TKA was not different than
reference values after 1 year of initial AMI or stent (stent:
HR, 1.67; 95% CI, 0.71-3.94; p = 0.239; AMI: HR, 1.88;
95% CI, 0.42-8.49; p = 0.412; AMI + stent: HR, 1.91;
95% CI, 0.53-6.89; p = 0.321). The risk of post-TKA AMI
was elevated within 1 year of the previous episode of AMI/
stent (0-180 days: HR, 8.42; 95% CI, 3.03-23.41; p <
0.001; 181-365 days: HR, 7.52; 95% CI, 2.47-22.88; p <
0.001). Only chronic renal failure under hemodialysis was
associated with increased risk of AMI within 1 year of
TKA (adjusted HR, 4.34; 95% CI, 1.22-15.43; p = 0.023).
Patients undergoing TKA with no history of AMI/stent had
a lower risk of AMI within 1 year of TKA compared with
the patients with no history of surgery (adjusted HR, 0.92;
95% CI, 0.86-0.99; p = 0.016).

Conclusions This study found the risk of post-TKA AMI
remains high within 1 year in patients with a history of
AMI/stent. It is recommended that an elective TKA should
be performed at least 1 year after an episode of AMI or
stent placement. Stents do not provide protection against
post-TKA AMI within 6 months of the AMI and patients
with AMI + stent have a higher risk of AMI than those
with only AMI. Patients of AMlI/stent on hemodialysis
have a very high risk of post-TKA AMI. However, the risk
of AMI is lower in post-TKA patients compared with those
with no TKA.

Level of Evidence Level 111, prognostic study.

Introduction

Acute myocardial infarction (AMI) after TKA is a poten-
tially devastating complication, resulting in death in 12%
to 25% of patients who experience it [1, 4, 22]. Patients
undergoing TKA who have had a previous AMI are at
increased risk of having an AMI after the knee procedure
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[12]. Some studies have reported 0.4% to 1.8% of patients
experience myocardial infarction after TKA [§8, 15]. A
retrospective study from a health institute in Canada cau-
tioned readers against hospital discharge of patients within
3 days of the TKA [6]. Furthermore, a study on a northern
Illinois population of primary TKA reported cardiac com-
plications as one of the major concerns among all the
complications [5]. Moreover, cardiovascular disease was
reported as a major risk factor for death and myocardial
infarction in a study to determine preoperative anemia as
an independent risk factor for 30-day mortality and
myocardial infarction after TKA [16].

The majority of such studies have evaluated the inci-
dence of AMI after TKA focusing on the short-term period
after the surgery (up to 90 days). Only one study on a
Danish population has reported the risk of AMI within 1
year after total joint arthroplasty. This study also investi-
gated the time interval between TKA and postsurgical AMI
in patients with a history of AMI or coronary stent place-
ment. The study reported that the AMI risk after TKA is
increased during the first 2 weeks of surgery and does not
differ from the risk resulting from other noncardiac surgery
after the first 2 weeks. To our knowledge, no such study
has been reported in an Asian population. Risk-stratifica-
tion tools, from the American College of Cardiology
(ACA)/American Heart Association (AHA), exist for the
prediction of cardiac complications including AMI after
noncardiac surgery [6], which can be applied to individual
patients in a prospective way to estimate their cardiac risk.
However, such stratification does not differentiate the
patients with a coronary stent alone, AMI without a stent,
or AMI with a stent. The knowledge of the risk specific to
patients with a history of AMI and/or stent placement
would further guide surgeons in deciding when to perform
an elective TKA in those patients. Although the guidelines
suggest a risk for AMI after noncardiac surgery, they do
not indicate if the stent in patients with AMI reduces the
risk of post-TKA AMI to an extent that would allow a TKA
to be performed within 1 year. The goal of this study was to
evaluate the risk of AMI within 1 year in patients who
underwent TKA and to find a suitable time for TKA in
patients who have experienced a previous episode of AMI
or coronary stenting. The study differs from other previous
studies in the following ways: (1) it emphasizes the interval
between the previous episode of AMI or stent placement
and the TKA; and (2) it includes comorbidities such as
hypertension, liver failure, and renal failure, which were
not considered in other previous studies.

We therefore asked: (1) What are the risks of AMI
within 1 year of TKA in patients who have had a stent
alone, AMI without a stent, or AMI with a stent as com-
pared with patients without AMI/stent? (2) For patients
with AMI/stent placement, when can TKA be performed
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where the risk of subsequent AMI normalizes? (3) What
comorbidities are associated with post-TKA AMI? (4) Is
the risk of AMI within 1 year after surgery in patients
undergoing TKA without a history or AMI/stent higher
than that in patients with no surgery?

Patients and Methods

This study is a retrospective case-control study of the
medical claim records of patients who underwent TKA
between 1997 and 2010 in Taiwan. The data were retrieved
from the research database of the Bureau of National Health
Insurance (BNHI) in Taiwan. BNHI is a government-owned
agency responsible for providing healthcare services,
reviewing medical fees, and the suitability of such services
provided to the Taiwan population. The BNHI database
maintains a nationwide database covering 99.68% of the
Taiwan population [17]. The database has been reported to
have up to 94% accuracy [2, 3]. Moreover, several hundred
publications have been based on the data. However, medi-
cal records of individual patients in the database lack
information such as laboratory investigation reports and the
particular limb that underwent surgery. The study on the
BNHI data was approved by the research ethics committee
in China Medical University and Hospital, Taiwan.

BNHI procedural/diagnostic codes were used to retrieve
data of TKA, stent, and AMI patients. The codes corre-
spond to the International Classification of Diseases, 9th
Revision procedure codes (ICD-9) for TKA (8.54), stent
(36.01, 36.02, 36.05), and AMI (410.00, 410.92). The
patients who underwent TKA between 1997 and 2010 were
included in the study. The study included only primary
TKA performed in Taiwan. It did not include revision TKA
or tumor prosthesis reconstruction for bone tumors.

Comparison Between Patients With AMI/Stent and
Without AMI/Stent

Propensity score matching was adopted to mitigate the
differences between the patients who had a history of AMI
or coronary stent placement before TKA and the patients
who had not experienced AMI or stent placement before
TKA (Table 1). The 4826 patients were equally allocated to
the two groups (2413 in each group) based on their sex, age,
Charlson Comorbidity Index, and the year of surgery. After
matching, the two groups showed no difference (p = 1.00).

A total of 128,216 patients who had undergone TKA
were included in the study. After the propensity score
matching, 4826 patients (2413 with a history of AMI or
coronary stent placement and 2413 with no such history)
were studied further to investigate the importance of

various variables in the occurrence of AMI after TKA. The
patients with a history of AMI or coronary stent placement
had a similar distribution of age (mean age, 73 years) and
sex (55%:45%, female:male) compared with those of the
matched control subjects. A bivariate analysis for the
percentage of post-TKA AMI with respect to various
independent variables and calculation of the Cox propor-
tional hazards ratio to investigate the related risks of a post-
TKA AMI were carried out.

In addition to dividing patients into groups based on his-
tory of AMI or coronary stent placement before TKA (stent,
AMI, AMI + stent, and no AMI/stent), the study used the
period between an AMI episode or stent placement before
TKA to divide the patients into different groups (0-180 days,
181-365 days, > 365 days, no AMI/stent). Demographic data
for the patients were sex and age. The health status variables
comprised the existence of major diseases and comorbidities
(such as end-stage renal disease under hemodialysis, hepatitis
B and C, cirrhosis, diabetes, and hypertension). Patients were
considered as having a comorbidity if they visited a clinic
three times or were hospitalized once or more for any
comorbidity in the 3 years before undergoing TKA.

Statistical Analysis

SAS statistical software (Version 9.3 for Windows; SAS
Institute, Inc, Cary, NC, USA) was used for the data
processing and statistical analysis. A descriptive statistical
analysis of the variables such as TKA patients’ personal
characteristics and health status with chi-square test and t-
test were used to compare the differences in the variables
between post-TKA patients who experienced an AMI
within 1 year and those who did not.

A Cox proportional hazards model was used to study the
related risks of AMI in patients undergoing TKA within 1
year after surgery controlling for relevant variables.
Patients who experienced an AMI within 1 year after TKA
were defined as “post-TKA AMI,” whereas those who did
not experience an AMI within 1 year after TKA were
defined as “censored”. Independent variables were AMI
episode or coronary stent placement before the TKA,
period between AMI episode or stent placement and TKA,
patients’ demographic characteristics (ie, sex and age),
health status (ie, major diseases and comorbidities), and the
calendar year in which the TKA was performed. The
dependent variable was AMI episode within 1 year after
TKA. A stratified bivariate analysis for the time interval
between TKA and the previous event of AMI/stent place-
ment was also evaluated. All the variables in the bivariate
analysis were also used in the Cox analysis. The Cox
analysis was done with three models: one unadjusted
model and two (A and B) adjusted models. In the
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Table 1. Comparisons of patients undergoing TKA with AMI/stent and without AMI/stent before and after propensity score matching

Variables Before matching After matching
No AMU/stent before TKR ~AMI/stent before TKR p value No AMlI/stent before TKR ~AMI/stent before TKR p value
(N; = 12,5803) (N, = 2413) (N; =2413) (N, = 2413)
N; Percent N, Percent N, Percent N, Percent
Gender < 0.001 1.000
Female 93,418 74.26 1329 55.08 1329 55.08 1329 55.08
Male 32,385 25.74 1084 44.92 1084 44.92 1084 44.92
Age (years) < 0.001 1.000
< 65 years 33,663 26.76 322 13.34 322 13.34 322 13.34
65-69 28,430 22.60 444 18.40 444 18.40 444 18.40
70-74 31,738 25.23 680 28.18 680 28.18 680 28.18
75-79 21,789 17.32 589 24.41 589 24.41 589 24.41
=80 10,183 8.09 378 15.67 378 15.67 378 15.67
CCI < 0.001 1.000
0 19,954 15.86 158 6.55 158 6.55 158 6.55
1 25,718 20.44 373 15.46 373 15.46 373 15.46
2 23,195 18.44 478 19.81 478 19.81 478 19.81
3 17,285 13.74 369 15.29 369 15.29 369 15.29
4 12,524 9.96 326 13.51 326 13.51 326 13.51
=5 27,127 21.56 709 29.38 709 29.38 709 29.38
Surgery year < 0.001 1.000
1998-2001 27,382 21.77 198 8.21 198 8.21 198 8.21
2002-2005 34,845 27.70 500 20.72 500 20.72 500 20.72
2006-2010 63,576 50.54 1715 71.07 1715 71.07 1715 71.07

AMI = acute myocardial infarction; CCI = Charlson Comorbidity Index.

unadjusted model, each variable was examined individu-
ally for its relationship with the dependent variable (post-
TKA AMI) without other variables being included in the
model. Models A and B were the adjusted models, which
included all relevant variables in the model to be analyzed
at the same time and investigated the independent effect of
each variable on the post-TKA AMI when all other rele-
vant variables in the model are controlled. The difference
between Model A and Model B was the key independent
variable. In Model A, the key independent variable was
whether the patients undergoing TKA had a previous epi-
sode of AMI or went through coronary stent placement,
and in Model B, it was the time interval between the AMI
or stent placement and the TKA. A stratified hazard ratio
analysis for the time interval between TKA and previous
AMI/stent placement was also evaluated.

Comparison Between Patients Undergoing TKA and
Non-TKA Patients

A propensity score matching was also performed to miti-
gate the difference between the patients who had TKA with
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no history of AMI/stent and the patients who had no history
of surgery (Table 2). This comprised of 221,960 patients
(110,980 patients with TKA and 110,980 patients with no
surgery). The risk of AMI within 1 year after TKA in the
patients with no history of AMI/stent was compared with
that in patients with no history of surgery using a calcu-
lation of the Cox proportional hazards ratio.

Results

All groups with AMI/stent had elevated risk of post-TKA
AMI compared with that of the reference with no AMI/
stent within 1 year of AMI/stent. In the adjusted model
(Table 3), using no AMI/stent before TKA as the reference,
patients having undergone AMI + stent had the highest
risk (hazard ratio [HR], 5.23; 95% confidence interval [CI],
1.81-15.14; p = 0.002), AMI alone without stent had less
risk (HR, 4.88; 95% CI, 1.49-16.01; p = 0.009), and stent
alone with AMI had the lowest risk (HR, 3.16; 95% CI,
1.29-7.71; p = 0.012). The overall rate of AMI in the study
population was 0.77%. The patients with AMI without a
stent had the highest percentage of post-TKA AMI (stent:
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Table 2. Comparisons of patients undergoing TKA and non-TKA patients before and after propensity score matching

Variables Before matching After matching
Non-TKA (N; = 968,497)  TKA (N, = 125,803) p value Non-TKA (N; = 110,980) TKA (N, = 110,980) p value
N, Percent N, Percent N, Percent N, Percent
Gender < 0.001 1.000
Female 470,482 48.58 93,418 74.26 78,617 70.84 78,617 70.84
Male 498,015 51.42 32,385 25.74 32,363 29.16 32,363 29.16
Age (years) < 0.001 0.574
< 65 892,881 92.19 33,663 26.76 33,641 30.31 33,641 30.31
65-69 27,010 2.79 28,430 22.60 28,652 25.82 28,418 25.61
70-74 22,519 2.33 31,738 25.23 25,174 22.68 25,174 22.68
75-79 14,204 1.47 21,789 17.32 13,942 12.56 14,176 12.77
=84 11,883 1.23 10,183 8.09 9571 8.62 9571 8.62
CCI < 0.001 0.663
0 436,934 45.11 19,954 15.86 19,015 17.13 19,249 17.34
1 192,848 19.91 25,718 20.44 22,956 20.68 22,956 20.68
2 111,652 11.53 23,195 18.44 19,397 17.48 19,397 17.48
3 69,162 7.14 17,285 13.74 14,495 13.06 14,267 12.86
4 44,943 4.64 12,524 9.96 10,448 9.41 10,448 9.41
=5 112,958 11.66 27,127 21.56 24,669 2223 24,663 22.22

CCI = Charlson Comorbidity Index.

1.05%; AMI: 1.77%; AMI + stent: 1.66%, no AMI/stent:
0.29, p = 0.001).

In all patients, risk of AMI after TKA was not different
than reference values (Table 4) after 1 year of the initial
AMI or stent (stent: HR, 1.67; 95% CI, 0.71-3.94; p = 0.239;
AMI: HR, 1.88; 95% CI, 0.42-8.49; p = 0.412; AMI + stent:
HR, 1.91; 95% CI, 0.53-6.89; p = 0.321). However, all
patients had a higher risk of AMI after TKA (stent: HR,
4.98;95% CI, 1.72-14.38; p = 0.003; AMI: HR, 16.11; 95%
CI, 1.96-132.22; p = 0.010; AMI + stent: HR, 27.27; 95%
CI, 7.52-98.94; p < 0.001) in the 180 days after the initial
event. Among the patients operated on within 180 days of an
AMl/stent, patients with AMI + stent placement had the
highest risk of post-TKA AMI. Within 1 year of AMI (with
or without stent), patients had a high risk of post-TKA AMI
(< 180 days: HR, 8.54; 95% CI, 3.29-23.23; p < 0.001; 181—
365 days: HR, 7.67; 95% CI, 2.34-22.80; p < 0.001; > 365
days: HR, 2.63; 95% CI, 0.96-6.03; p < 0.055; Table 5).

Only chronic renal failure under hemodialysis was
associated with increased risk of AMI within 1 year of
TKA (adjusted [A] HR, 4.34; 95% CI, 1.22-15.43; p =
0.023; adjusted [B] HR, 4.71; 95% CI, 1.30-17.09; p =
0.019; Tables 3, 5). Diabetes (adjusted [A] HR, 1.48; 95%
CI, 0.77-2.86; p = 0.244; adjusted [B] HR, 1.49; 95% CI,
0.77-2.9; p = 0.236; Tables 3, 5) and hypertension (ad-
justed [A] HR, 1.36; 95% CI, 0.46-3.99; p = 0.577;
adjusted [B] HR, 1.30; 95% CI, 0.44-3.82; p = 0.637;
Tables 3, 5) were not associated with increased AMI risk.

The patients who underwent TKA with no history of
AMlI/stent had a lower risk (adjusted HR, 0.92; 95% CI,
0.86-0.99; p = 0.016) of AMI within 1 year of the surgery
than the population with no surgery or AMI/stent in the
study period.

Discussion

AMI after TKA is devastating, sometimes with fatal com-
plications. Several studies have reported the risk of post-
TKA AMI in patients with a previous episode of AMI.
However, previous studies did not compare different situ-
ations of AMI such as AMI with a stent, AMI without a
stent, and a stent alone. Although risk-stratification tools
exist that can anticipate the likelihood of AMI after non-
cardiac surgical procedures like TKA [6], such stratification
provides guidance for a stent or AMI only and do not
suggest the risk in patients with AMI + stent. Such a dif-
ferentiation of patients would provide additional guidance
for surgeons as to when to operate on patients with AMI
with and without a stent. Therefore, this study aimed to
determine the risk of post-TKA AMI subsequent to a
coronary event such as AMI and/or stent. The study has
limitations inherent to a large administrative database. This
was an observational study so the associations observed
may not be causal. In this study, the ICD-9 codes were used,
which may lead to underreporting of comorbidities. It is

@ Springer



484  Kumar et al.

Clinical Orthopaedics and Related Research®

Table 3. Effects of previous stent or AMI on subsequent AMI within
1 year of TKA (adjusted Model A)

Table 4. Stratified analysis: hazard ratios of occurrence of AMI (365
days after surgery) for patients undergoing TKA

Variables HR 95% CI p value Occurrence of AMI HR CI p value
AMV/stent occurred before TKA No AMl/stent 1
No AMI/stent 1 > 365 days
(reference) Stent 1.67 0.71-3.94 0.293
Stent 3.16 1.29-7.71 0.012 AMI 1.88 0.42-8.49 0.412
AMI 4.88 1.49-16.01 0.009 AMI + stent 1.91 0.53-6.89 0321
AMI + stent 5.23 1.81-15.14 0.002 181-365 days
Gender Stent 333 0.93-11.95 0.065
Female (reference) 1 AMI 18.27 3.97-84.15 < 0.001
Male 1.40 0.73-2.72 0.315 AMI + stent 772 0.99-59.98 0.051
Age (years) 0-180 days
< 65 (reference) 1 Stent 4.98 1.72-14.38 0.003
65-69 0.92 0.29-2.94 0.893 AMI 16.11 1.96-132.22 0.010
70-74 1.18 0.41-3.43 0.756 AMI + stent 27.27 7.52-98.94 <0.001
75-79 0.76 0.24-2.46 0.646 AMI . dial infarction: FR = hazard tatio: CL ;
= acute myocardial 1nfarction; = hazard ratio; = conli-
=80 1.15 0.34-3.92 0.827 dence interval.
Comorbidity
Hemodialysis
No (reference) 1
Yes 4.34 1.22-15.43 0.023 Table 5. Risk of AMI based on TKA timing after initial AMI or
Diabetes stent (adjusted Model [B])
No (reference) 1 Variables HR 95% CI p value
Yes 1.48 0.77-2.86 0.244
u rensi Period between AMI/stent and TKA
ypertension
No AMI/stent 1

No (reference) 1 (reference)

Yes 1.36 0.46-3.99 0.577 > 365 day 243 0.97-6.07 0.058
AMI = acute myocardial infarction; HR = hazard ratio; CI = confi- 181-365 day 7.52 2.47-22.88 < 0.001
dence interval. 0-180 day 8.42 3.03-23.41 < 0.001

Gender
ible that codi have affected the total oo (e 1
possible that coding errors may have affecte e tota Male 147 0.76-2.83 0256
percentage of AMI/stent. Moreover, the database does not
; ; . .. Age (years)
contain detailed laboratory reports of patients. The limited < 65 (ref ) |
. . . rererence
number of variables available in the BNHI database makes
.. . . 65-69 1.04 0.32-3.33 0.952
it impossible to control other important confounders such as
. . . . 70-74 1.36 0.46-3.96 0.579
body mass index, lifestyle, exercise, or genetic factors.
75-79 0.99 0.30-3.24 0.986

The study suggests that any coronary artery event (stent, - B “
AMI, AMI + stent) increases the patient’s risk of post- 280 o 1.34 0-39-4.67 06
TKA AMI within 1 year of the coronary event. ACC/AHA Comorbl(.ilty .
guidelines also suggest that the risk of post-TKA AMI Hemodialysis
increases with AMI or a stent [6]. However, this study also No (reference) 1
finds that patients having AMI + stent have a higher risk of Yes 41 1.30-17.09 0.019
post-TKA AMI compared with patients having only AMI ~ Diabetes
or only a stent. After 6 months of AMI/stent, the risk was No (reference) 1
still high in the patients with a history of AMI without a Yes 1.49 0.77-2.90 0236
stent. Between 6 months and 1 year, patients with AMI + a Hypertension
stent did not show a difference in risk compared with the No (reference) 1

Yes 1.30 0.44-3.82 0.637

reference. However, it is difficult to make safety recom-
mendations based on this observation because the CI was
very wide. The overall percentage of post-TKA AMI found
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AMI = acute myocardial infarction; HR = hazard ratio; CI = confi-
dence interval.
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Table 6. Comparison of results with those from the Danish population

Interval between previous episode of
AMI/stent implantation and the TKA

Danish population (HR [CI])

Taiwan population (HR [CI])

< 6 months

4.14 (0.91-18.87) (< 6 weeks)

8.42 (3.03-23.41)

2.55 (0.34-19.16) (6-52 weeks)

6—12 months
> 12 months

2.18 (0.28-16.79) (< 6 weeks)
0.96 (0.43-2.17) (< 6 weeks)

7.22 (2.47-22.88)
2.43 (0.97-6.07)

2.92 (1.66-5.11) (6-52 weeks)

AMI = acute myocardial infarction; HR = hazard ratio; CI = confidence interval.

in this study falls within the range of the percentage from
most of the previous studies [7, 8] and was similar to that
reported in the Danish study [12]. Some studies have
reported post-TKA AMI between 0.1% and 1.8% [8, 11,
13], which falls out of the range of the majority of studies.
Such conflicting results have been suggested to be
attributable to differences in the criteria for diagnosing
AMI [12]. The majority of the studies have investigated
AMI within 90 days of TKA, whereas the Danish study
population included cases for 12 months. Although this
study also included such cases, there was a higher risk of
AMI in the Taiwan population compared with the Danish
population (Table 6) [12]. Such disparities may arise as a
result of differences in patient characteristics and the
centers where the surgeries were performed.

This study suggests that the risk of post-TKA AMI
decreases with the time interval between AMI and TKA;
however, it is greatest within 6 months after AMI. The
patients with a history of AMI + stent had the highest risk
of post-TKA AMI compared with those with only AMI or
only a stent within 6 months of AMI. ACC/AHA guideli-
nes also suggest that the risk of AMI decreases with the
increase in the time interval between AMI and TKA [6]. In
addition, our study shows how that risk would vary if the
patient is having a stent alone, AMI with a stent, or AMI
without a stent. Stents are expected to provide protection
against postoperative AMI in noncardiac surgeries [14];
however, patients with AMI + a stent had a high risk of
post-TKA AMI within 1 year of its placement. Previous
studies to evaluate the risk of postoperative catastrophic
events in the patients with a stent have reported variable
recommendations about timing for surgery [10, 19, 24].
The high risk has been attributed to the discontinuation of
antiplatelet drugs before the surgery [10, 19, 24]. This high
risk also suggests that the timing of the TKA for some
patients with AMI + stent did not comply with the timing
(after 6 months) recommended by ACC/AHA for patients
after percutaneous coronary intervention. The Danish study
also suggests that the percentage of post-TKA AMI
decreases with the increase in the interval between AMI
and TKA. However, they reported a higher HR than in our
study (Table 6). The difference observed between the

Taiwan and the Danish populations may be attributed to the
differences in the postsurgical time interval and the mat-
ched control patients of the two studies. The matched
control for the Danish studies comprised patients who
underwent surgery other than TKA, whereas our matched
control group consisted of patients who underwent TKA
and had no history of AMI/stent.

This study found a higher risk of AMI after TKA in
patients on hemodialysis. This is in accordance with other
studies and ACC/AHA guidelines [6], in which a higher
risk of myocardial infarction has been reported in patients
on renal failure. A high mortality rate ratio [18] resulting
from myocardial infarction within the 3 years of
hemodialysis and a high AMI incidence [20] in hemodial-
ysis patients have been reported in previous studies. The
higher risk of AMI in hemodialysis patients has been
attributed to the increased probability of blood clot forma-
tion as a result of coagulation activation, depletion of
platelet granules, and endothelial integrity [21].

The lower risk of AMI in patients who had TKA and no
history of AMI compared with the patients with no TKA
corroborates with other studies, which compared the life
expectancy of patients undergoing THA with the general
population [9, 23]. This may be the result of improved
mobilization and/decreased pain beneficial to the cardio-
vascular health status of the patients.

This study found that the risk of post-TKA AMI is
highest within 6 months of the previous AMI episode. This
risk remains high up to 1 year post-AMI but normalizes
thereafter. Stents do not provide protection against post-
TKA AMI within 6 months of an AMI and the risk also
remains high up to 1 year. Furthermore, hemodialysis
patients also have a very high risk of post-TKA AMI.
However, the risk of AMI in patients undergoing TKA
within 1 year of TKA is lower than the general population.
In conclusion, it is recommended that an elective TKA is
performed at least 1 year after an episode of AMI/stent
placement.
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