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Abstract

Objective With an aging population and higher prevalence of dementia, there is a paucity of data regarding
dementia patients undergoing cardiovascular surgery. We examined the nationwide trends and outcomes of
cardiovascular surgery patients with dementia to determine its effect on morbidity, mortality, and discharge
disposition.

Methods From 2002 to 2014, 11,414 (0.27%) of the 4,201,697 cardiac surgery patients from the Nationwide Inpatient
Sample had a preoperative diagnosis of dementia. Propensity-score matching was used to balance dementia and
non-dementia groups. Primary outcomes included postoperative morbidity, mortality, and discharge to skilled
nursing facility (SNF).

Results Dementia patients were more often male (67%) and 65-84 years old (84%). Postoperative mortality among
patients with dementia was lower compared to patients without dementia (3.4% vs. 4.6%, p < 0.05). In dementia
patients, there were more complications (65% vs. 60%, p <0.01), more blood transfusions [OR 1.3, 95%Cl (1.1, 1.5),
p<0.01] and delirium [OR 3.6, 95%Cl (2.9, 4.5), p < 0.0001). Dementia patients (n=5,623, 49.8%) were twice as likely
to be discharged to SNF [OR 2.1, 95%ClI (1.9, 2.4), p <0.0001]. Dementia patients discharged to SNF more often had
delirium (18.2% vs. 12%, p < 0.01), renal complications (17% vs. 8%, p <0.01), and prolonged mechanical ventilation
(15% vs. 8%, p<0.01).

Conclusions Despite an aging population with increasing prevalence of dementia, patients with dementia can
undergo cardiovascular surgery with a lower in-hospital mortality and similar hospitalization costs compared to their
non-dementia counterparts. Dementia patients are more likely to experience complications and require discharge
to skilled nursing facility. Careful patient selection and targeted physical therapy may help mitigate some dementia
associated complications.
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Background

Cardiovascular surgery (CVS) is becoming safer and
more effective, especially in the elderly population
[1, 2]. However, an aging world population has led to
an increased prevalence of dementia [3], resulting in
more nuanced perioperative evaluation [4, 5]. Cur-
rent literature demonstrates poor outcomes after non-
cardiovascular surgery in patients with pre-operative
dementia. These patients have increased rate of compli-
cations, higher 90-day mortality, longer pre- and post-
operative length of stay, longer intensive care unit length
of stay, and higher total hospital cost [5-8]. However,
cardiovascular surgical outcomes in this population have
not been well-established.

Understanding these outcomes will help determine
whether pre-operative dementia should serve as an
independent risk factor for mortality after open cardio-
vascular surgery and more specifically help guide the
recommended therapy (serial percutaneous interven-
tions and medical management vs. open cardiovascular
surgery). In order to answer this question in a relatively
homogenous group of dementia patients, we felt that it
was prudent to examine patients within a timeframe pre-
cluding mainstream adoption of structural cardiology
interventions such as transcatheter aortic valve implan-
tation/replacement (TAVI/TAVR), transcatheter edge
to edge repair of mitral valve (TEER), or transcatheter
mitral valve replacement (TMVR).

Our objective was to use a large national database to
determine which patients undergoing CVS had preopera-
tive dementia, and compare their postoperative mortal-
ity, complications and discharge disposition as compared
to their non-dementia counterparts. Risk factors associ-
ated with higher discharge acuity were also identified in
the dementia group.

Patients and methods

Data

The National Inpatient Sample (NIS) Healthcare Cost
Utilization Project (HCUP) database is the largest all-
payer inpatient discharge database and represents a 20%
stratified sample of all discharges occurring in a given
year. This cross sectional analysis of the NIS was queried
from 2002 to 2014 for patients undergoing cardiovas-
cular surgery in the United States, specifically coronary
artery bypass grafts (CABG), valve procedures, aortic
procedures, or multi-component procedures. Patients
were identified using the 2003 International Classifica-
tion of Diseases, Ninth Revision, Clinical Modification
(ICD-9-CM) diagnosis and procedure codes. Patients
undergoing CVS and dementia were identified based
on ICD-9-CM codes. The Institutional Review Board at
Cleveland Clinic determined that the use of NIS pub-
licly available data does not contain any identifiable
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information and is not considered “human subject
research” and therefore does not require IRB approval.

Outcomes

Outcomes included in-hospital mortality, complications,
length of stay (LOS), discharge disposition, and hospi-
talization cost. Complications included stroke, blood
transfusion, infection, pneumonia, cardiac syndrome,
respiratory, PE, DVT, gastrointestinal syndromes, mental
disorder, ventilation, pain, and sepsis and were identified
through secondary ICD-9 codes. Discharge disposition
was defined as routine discharge to home, home with
home healthcare, transfer to another inpatient facility,
and transfer to another facility (e.g. long-term acute care
and skilled nursing facilities). Hospitalization costs were
adjusted for inflation and converted to 2019 US dollars
using the Consumer Price Index.

Covariables

Patient characteristics included age, sex, race, admission
status, median household income, insurance status, and
comorbidities. Admission status was categorized as elec-
tive or urgent.

To stratify for surgical risk, comorbidities were derived
from secondary ICD-9-CM diagnosis codes using The
Elixhauser Comorbidity Score (ECS) [9]. ECS was applied
instead of the risk score stratification suggested by the
Society of Thoracic Surgeons (http://riskcalc.sts.org/sts
webriskcalc/#/calculate), because the latter risk analysis
implements variables that may not appear in the ICD-9
diagnosis code-based NIS database. For our investigation,
patients were stratified by ECS into low (0-5), medium
(6-15), and high-risk (>15) categories.

Hospital-level characteristics included hospital loca-
tion, bed size, teaching status, and ownership. Hospital
region was classified as Northeast, Midwest, South, or
West according to the United States Census Bureau. Hos-
pital bed size was classified as small, medium, or large
based on an HCUP-developed algorithm.

Statistical analysis

Chi-square tests were calculated to compare categorical
variables. To assess linear trends of complications over
time (years), the Mantel-Haenszel Chi-square test was
used. All P-values were two-tailed and P<0.05 was con-
sidered significant.

Patients with dementia undergoing CVS were com-
pared to those without dementia. To adjust for possible
confounding covariates, One to one greedy propensity
score matching (PSM) with a caliper of 0.1 times the
mean of the standard deviation of log propensity score
was used to balance the groups. The model was con-
structed using a forward selection algorithm, with
patient demographic variables and hospital volume,
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as a categorical variable, forced into the model. All
other terms with a multivariate regression P>0.05
were excluded from the model. To account for cluster-
ing of cases at the hospital level, the final model was
constructed as a hierarchical model, in which a group-
ing term for hospitals was entered as a random effect.
Patient-level predictor variables included patient demo-
graphics, (age, gender, and race as categories), comor-
bidities, and prior cardiac procedures as determined by
secondary diagnoses for admission. The final propensity
matched cohort included 11,294 pairs of patients with
and without dementia who were well-matched. Out-
comes between the dementia group and non-dementia
group using differences in means with paired t tests and
conditional logistic regression for in-hospital mortal-
ity and complications. Weighted estimates are reported
throughout. All statistical analyses were performed with
SAS.

Results

Patient characteristics

There were 4,201,697 patients who underwent cardiovas-
cular surgery in the NIS for analysis, with 11,414 (0.27%)
who had a diagnosis of dementia (Table 1). Prior to pro-
pensity matching, the distribution of CVS procedures
was similar between both dementia and non-dementia
patients (Table 1). Within the dementia group, 17%
(n=1,926) of patients were low-risk, 64% (n=7,206) were
medium-risk, and 19% (n=2,208) were high-risk (Sup-
plemental Table 1). The distribution of the type of CVS
procedure was similar across risk groups (Supplemental
Table 1).

Trends in cardiovascular surgeries on patients with
preoperative dementia

The number of CVS cases with preoperative dementia in
the United States remained fairly constant over the dura-
tion of the study (Fig. 1). CABG procedures represented
77% of the CVS procedures in 2002 and then declined to
59% of the cases in 2014 (p<0.01). Valve procedures rep-
resented 13% of the cases in 2002 and increased to 21% in
2014 (p<0.01). Multi-component procedures increased
throughout the duration of the study from 11% of cases
in 2002 to 18% in 2014 (p<0.05) (Fig. 2). Over the dura-
tion of the study, the proportion of low-risk and medium-
risk patients decreased from 21 to 13% and 67-59%,
respectively, while the proportion of high-risk patients
increased from 13 to 28% (p<0.01) (Fig. 3).

Postoperative outcomes after propensity matching

CVS patients with dementia had a lower mortality rate
than the non-dementia group (3.4% vs. 4.6%, p<0.05),
(Table 2). Over the duration of the study, the dementia
group had a trend toward lower in-hospital mortality
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(Fig. 4). However, the dementia group had more postop-
erative complications as compared to the non-dementia
group (65% vs. 59%, p<0.01) (Table 2), with an increas-
ing rate of complications (p<0.05) over the course of the
study (Fig. 5). Dementia patients had more blood trans-
fusions (34% vs. 29%, p<0.01) and delirium (15% vs. 5%,
p<0.01). In the dementia cohort, blood transfusions and
delirium also increased by 13% and 1% (Fig. 6). However,
the dementia group had a lower rate of cardiovascular
complications (15% vs. 19%, p<0.01). Hospital length of
stay was 12+0.2 days for the dementia group and 11£0.2
for the non-dementia group (p<0.01) (Table 2). The dif-
ference in average hospitalization cost for the demen-
tia group and non-dementia group was not statistically
significant (p>0.05) (Table 2). Over the duration of the
study, the cost for the dementia group remained constant
(Fig. 7). High-risk dementia patients as determined by
ECS, were more likely to have complications and hospital
mortality as compared to low and medium risk dementia
patients (Supplemental Table 2).

Discharge disposition in the dementia group

The dementia group had more patients discharged to
skilled nursing facility (50% vs. 32%, p<0.01) and a
lower odds of discharge to home with (OR 0.85, 95%
CI1(0.74, 0.97), p<0.05) and without healthcare (OR 0.48,
95%CI1(0.41, 0.55), p<0.01) (Table 3).

In the dementia group, those discharged to SNF or
short-term hospital had more delirium (18% vs. 12%,
p<0.01), renal complications (17% vs. 8%, p<0.01),
mechanical ventilation (15% vs. 8%, p<0.01), respira-
tory failure (12% vs. 5%, p<0.01), pneumonia (10% vs.
5%, p<0.01), stroke (5.1% vs. 1.6%, p<0.01), sepsis (4%
vs. 1%, p<0.01), and deep vein thrombosis (1.4% vs.
0.6%, p<0.05) as compared to the dementia patients dis-
charged home (Table 4). Additionally, high-risk dementia
patients were more likely have longer length of stay, more
expensive hospitalization and discharge to skilled care
facility compared to the low and medium-risk dementia
patients (Supplemental Table 2).

Discussion
Patients with dementia undergoing cardiovascular sur-
gery have lower rates of postoperative mortality com-
pared to their non-dementia counterparts. Hospital
length of stay was only longer by one day on average
without increased hospitalization cost. However, due
to higher rates of delirium complications, patients with
dementia were more likely to be discharged to skilled
nursing facility. In the dementia group, those discharged
to skilled nursing facility were more likely to have neuro-
logic, renal and respiratory complications.

In non-cardiovascular surgery, it has been shown that
postoperative complications in patients with dementia
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Variable Dementia No dementia Chi-square P-value
N=11,414(0.27%) N=4,190,283 (99.73%)
Age (y)* <0.0001
18-44 14 (0.1) 198,119 (4.7)
45-54 189 (1.7) 551,591 (13.2)
55-64 727 (6.4) 1,084,974 (25.9)
65-74 3,349 (29.3) 1,312,970 (31.3)
75-84 6,228 (54.6) 928,837 (22.2)
85-99 907 (7.9) 113,793 (2.7)
Sex* 0.26
Male 7,672 (67.2) 2,862,153 (68.3)
Female 3,742 (32.8) 1,327,732 (31.7)
Race <0.0001
White 7,675 (67.2) 2,665,037 (63.6)
Black 638 (5.6) 221,379 (5.3)
Hispanic 699 (6.1) 225,692 (54)
Other/Missing 2,402 (21) 1,078,175 (25.7)
Median Household Income 0.0959
Tst 2,857 (25) 952,411 (22.7)
2nd 2,805 (24.6) 1,066,809 (22.5)
3rd 2,691 (23.6) 1,027,499 (24.5)
4th 2,842 (24.9) 1,040,487 (24.8)
Missing 219(1.9) 103,077 (2.5)
Insurance <0.0001
Medicare 9,913 (86.8) 2,276,133 (54.3)
Medicaid 249 (2.2) 223,772 (5.3)
Private 1,052 (9.2) 1,424,973 (34)
Uninsured 76 (0.7) 134,380 (3.2)
Other 106 (0.9) 123,881 (3)
Missing 18(0.2) 7,144(0.2)
Hospital Location/teaching status 0.043
Rural 371 (3.3) 147,824 (3.5)
Urban/nonteaching 4,257 (37.3) 1,445,941 (34.5)
Urban/teaching 6,741 (59.1) 2,582,062 (61.6)
Missing 45 (04) 14,456 (0.3)
Hospital Region 0.004
Northeast 2,458 (21.5) 769,913 (18.4)
Midwest 2,688 (23.6) 1,005,976 (24)
South 4,475 (39.2) 1,679,865 (40.1)
West 1,794 (15.7) 734,530 (17.5)
Hospital Bed size 0493
Small 664 (5.8) 269,977 (6.4)
Medium 2,146 (18.8) 796,282 (19)
Large 8,560 (75) 3,109,569 (74.2)
Missing 44 (0.4) 14,455 (0.3)
Hospital Ownership 0.009
Government 737 (6.5) 332,616 (7.9)
Private, not-profit 9,005 (78.9) 3,306,454 (78.9)
Private, invest-own 1,551 (13.6) 509,213 (12.2)
Missing 121(1.1) 42,000 (1)
Surgery Status* <0.0001
Not elective 6,488 (56.8) 2,012,864 (48)
Elective 4,882 (42.8) 2,169,068 (51.8)
Missing 44 (04) 8,351 (0.2)
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Variable

Dementia
N=11,414 (0.27%)

No dementia
N=4,190,283 (99.73%)

Chi-square P-value

Comorbidities
Alcohol abuse
Arrhythmia
Iron deficiency anemia
Rheumatoid arthritis
Blood loss anemia
Congestive heart failure*
Chronic lung disease*
Coagulopathy
Depression
Diabetes mellitus*
Drug abuse
Hypertension*
Hypothyroidism
Liver disease*
Lymphoma
Fluid and electrolyte imbalance
Metastatic cancer
Neurological disorders
Obesity*
Paralysis
Peripheral vascular disease*
Psychoses
Pulmonary circulation disorders
Renal failure*
Solid tumor without metastasis
Peptic ulcer disease
Valvular disease
Weight loss
Procedure
CABG
Valve
Aortic
Multi-component
Elixhauser comorbidity score

945 (8.3)
6,025 (52.8)
1,917 (16.8)
159 (1.4)
176 (1.5)
175 (1.5)
2,686 (23.5)
2,109 (18.5)
1,038 (9.1)
3,592 (31.5)
155(1.4)
7,996 (70.1)
1,294 (11.3)
125(1.1)
38(0.3)
2,772 (24.3)
19(0.2)
8,360 (73.2)
906 (7.9)
197 (1.7)
1,808 (15.8)
528 (4.6)
25(0.2)
1,404 (12.3)
229 (2)
15(0.1)

117 (1)

524 (4.6)

7,675 (67.2)
1,919 (16.8)
156 (1.4)
1,664 (14.6)
11+/-0.13

102,613 (2.4)
1,875,504 (44.8)
643,976 (15.4)
77,013 (1.8)
54,930 (1.3)
57,657 (14)
878,238 (21)
600,526 (14.3)
213,454 (5.1)
1,372,283 (32.7)
48,725 (1.2)
2,814,016 (67.2)
346,008 (8.3)
48,408 (1.2)
17,825 (0.4)
948,350 (22.6)
7319(0.2)
125,302 (3)
595,569 (14.2)
54,721 (1.3)
566,329 (13.5)
64,282 (1.5)
12,642 (0.3)
438,860 (10.5)
58,788 (1.4)
6,911(0.2)
35,356 (0.8)
114,127 (2.7)

2,827,861 (67.5)
745,814 (17.8)
62,341 (1.5)
554,267 (13.2)
5+/-0.04

<0.0001
<0.0001
0.0762
0.1094
0.3344
0.565
0.0037
<0.0001
<0.0001
0.1227
0.3855
0.0094
<0.0001
0.7547
04592
0.0783
0.9063
<0.0001
<0.0001
0.0821
0.0014
<0.0001
04452
0.0059
0.0159
0.7094
0.3485
<0.0001
0.219

<0.0001

*Denotes variables used for propensity matching

Fig. 1 Trends in cardiovascular surgery operations on patients with preoperative dementia over the study period (2002-2014)
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Fig. 3 Trends of cardiovascular operations stratified by dementia risk over the study period (2002-2014)

lead to poor long term outcomes [4-7, 10]. A large part
of these complications likely stem from the patient’s
innate inability to fully participate in postoperative physi-
cal therapy. This is often exacerbated by postoperative
delirium, which preoperative dementia happens to be a
major risk factor [11, 12]. After cardiovascular surgery,
delirium will often manifest as respiratory related com-
plications, which can lead to pneumonia, prolonged intu-
bation, and sepsis [13, 14, 15]. However, interestingly our
study found that despite these complications, the patients
in the dementia group had a lower in-hospital mortality.
Additionally, this lower in-hospital mortality occurred
despite surgeons operating on sicker patients with more
comorbidities throughout the study period. This suggests
that surgeons and cardiovascular care teams are carefully
selecting which dementia patients are fit for operation.
However, patients with dementia only represented less

than 0.3% of over four million CVS patients, it is likely
that only dementia patients with higher cognitive reserve
and less frailty received operations.

We found that dementia patients were more likely to
be discharged to skilled nursing facility, which is con-
sistent with other studies of non-cardiovascular surgery
[4, 10, 16-21]. While in-hospital mortality is an impor-
tant metric, discharge disposition is also important when
discussing postoperative expectations with the patient
and their family. Setting realistic expectations can aid in
better preoperative planning for discharge disposition,
leading to shorter length of stay and hopefully better out-
comes. Even in this highly select group of patients, the
higher rate of postoperative complications and discharge
to skilled nursing facilities supports the need for cautious
preoperative evaluation.
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Table 2 Postoperative outcomes after propensity matching

Variable Dementia No dementia Chi-
N=11,294 N=11,257 square
(50%) (50%) P-value
Hospital Mortality 385 (3.4) 519 (4.6) 0.0362
Complications
Any complication 7,326 (64.9) 6,706 (59.6) 0.0002
Infections 107 (0.9) 98 (0.9) 0.7893
Cardiovascular 1,718 (15.2) 2,101 (18.7) 0.0022
complications
Stroke 400 (3.5) 343 (3) 0.3462
Blood transfusion 3,871 (34.3) 3,224 (28.6) <0.0001
Renal complication 1,462 (12.9) 1,665 (14.8) 0.0718
Respiratory failure 1,002 (8.9) 1,084 (9.6) 03716
Pneumonia 895 (7.9) 763 (6.8) 0.1262
Pulmonary embolism 63 (0.6) 34(03) 0.1959
Deep vein thrombosis 17 129(1.1) 0.7419
lleus/Gl complications 182 (1.6) 261 (2.3) 0.0921
Mechanical ventilation 1,315(11.6) 1,280 (11.4) 0.7769
Prolonged postopera- 25(0.2) 55(0.5) 0.1286
tive pain
Sepsis 286 (2.5) 434 (3.9) 00113
Delirium 1,738 (154) 536 (4.8) <0.0001
Discharge Status
Home healthcare 3,010 (26.7) 3,378 (30) 0.0128
Home, Routine 2,098 (18.6) 3,647 (32.4) <0.0001
Transfer to short-term 132 (1.2) 100 (0.9) 037
hospital
Transfer to other, SNF 5,623 (50) 3,593 (31.9) <0.0001
Other 418 (3.7) 525(4.7) 0.1068
Length of stay 12 days 11 days T test
+/-0.2 +/-0.21 p=0.0066
Total cost set to 2019 $52,045 $52,710 T test
inflation +/-784 +/- 1,002 p=0.5873
10%
9% p>0.05
:\'e‘ 8% o
;’ 7% o
“é 6% o
3, 5%
E M
= 3%
Eo 2% o
1% o
0%

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Year

Fig.4 Trendsin mortality after cardiovascular surgery in patients with pre-
operative dementia over the study period (2002-2014)

Future clinical implications

Frailty is an umbrella term that describes a syndrome
of decreased physical and cognitive reserves, leading
to vulnerability and poor homeostasis after a stress
[22-24]. Dementia represents an insult to cognitive
reserve, therefore making patients more frail [10, 22,
24]. Unfortunately, dementia is not often diagnosed
prior to admission [25, 26], especially prior to car-
diovascular surgery [26]. Current efforts to identify
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Fig. 5 Trends in morbidity after cardiovascular surgery in patients with
preoperative dementia over the study period (2002-2014)
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Fig. 6 Trends of specific complications after cardiovascular surgery in
patients with preoperative dementia over the study period (2002-2014)
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Fig. 7 Trends of total cost of hospitalization (adjusted to 2019 inflation)
after cardiovascular surgery in patients with preoperative dementia over
the study period (2002-2014)

biomarkers, such as serum proteins t-tau and YKL-40,
may help better detect dementia and mild cognitive
impairment as an adjunct to clinical assessments [27].
Ultimately it is up to the surgeons and cardiovascular
care teams to carefully evaluate patients for preopera-
tive dementia, which we have shown to be a major risk
factor in postoperative complications and discharge
to nursing facilities after cardiovascular surgery. Once
identified, patients with dementia who are deemed fit
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Table 3 Effect of Preoperative Dementia on propensity-matched

outcomes
Variable Odds ratio (95% ClI) p-value
Mortality 0.730 (0.543,0.981) <0.05
Complications
Any complication 1.253 (1.114,1.409) <0.01
Stroke 1.169 (0.844,1.619) 0.35
Blood transfusion 1.299 (1.143,1.476) <0.01
Wound infection 1.088 (0.584,2 028) 0.79
Renal complication 0.856 (0.723,1.014) 0.07
Pneumonia 1.185 (0.953,1.474) 0.13
Cardiac complications 0.782 (0.668,0.915) <0.01
Respiratory failure 0.914 (0.750,1.114) 037
Pulmonary embolism 1.816 (0. 7244553) 02
Deep vein thrombosis 0.907 (0.507,1.623) 0.74
lleus/Gl complications 0.691 (0448 065) 0.09
Mechanical ventilation 1.027 (0.854,1.235) 0.78
Prolonged postoperative pain 0.448 (0.155,1.298) 0.14
Sepsis 0.647 (0.461,0. 909) <0.05
Delirium 3.635(2.907,4.545) <0.01
Discharge Status
Home health care 0.848 (0.744,0.965) <0.05
Routine, home 0476 (0.413,0.548) <0.01
Transfer to short-term hospital 1.311(0.723,2.377) 037
Transfer to other, SNF 2.115(1.870,2.392) <0.01
Other 0.787 (0.588,1.054) 0.1

Table 4 Postoperative outcomes of dementia patients, by
discharge status

Variable Home or home SNF, short- p-
healthcare term hospital  value
N=5108 N=6173

Hospital Mortality 0 0.0% 385 6.2% NA.

Complications
Any complication 3021 59.1% 4300 69.7% <001
Stroke 84 1.6% 315 51% <001
Blood transfusion 1,706 334% 2,161 350% 041
Wound infection 29 0.6% 78 13% 0.09
Renal complication 413 8.1% 1,045  169% <0.01
Pneumonia 254 5.0% 641  104% <001
Cardiac complications 717 140% 1,001 162% 0.13
Respiratory failure 253 5.0% 750 121% <001
Pulmonary embolism 18 0.4% 44 0.7% 025
Deep vein thrombosis 29 0.6% 88 14%  <0.05
lleus/Gl complications 84 1.6% 98 16% 092
Mechanical ventilation 422 8.3% 893  145% <001
Prolonged postopera- * * 14 02% 088

tive pain
Sepsis 51 1.0% 235 38% <001
Delirium 611 120% 1,126 182%  <0.01

for surgery should be flagged as high risk and require
more attention postoperatively. The role for prehabili-
tation is also a potential avenue that remains yet to be
fully explored in this population [28].
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Limitations and strengths

This study has several limitations. It is unclear how
many non-dementia patients actually have undiag-
nosed dementia or how often dementia was not accu-
rately coded. The prevalence of preoperative dementia
therefore may be slightly higher than what is reported.
However, the large volume of this study likely over-
comes this bias. This data also does not reflect recent
trends of transcatheter aortic valve replacement or
complex percutaneous interventions over open sur-
gical aortic valve replacement, which are also valid
options of treatment in select groups of patients. How-
ever, the study period does offer real world insight into
the effects of dementia on patients undergoing open
cardiovascular surgery. Unfortunately, due to the lack
of granularity offered by the NIS, it is also difficult to
determine why some dementia patients underwent
cardiovascular surgery whereas others did not. Addi-
tionally, because the NIS is deidentified, it is not pos-
sible to determine long term overall survival in these
patient populations.

Conclusion

Despite an aging population with increasing preva-
lence of dementia, this study shows that patients with
dementia can undergo cardiovascular surgery with a
lower in-hospital mortality, slightly longer length of
stay but similar hospitalization costs compared to their
non-dementia counterparts. Dementia patients are
more likely to experience complications and require
discharge to skilled nursing facility. Those who were
discharged to skilled nursing facility were more likely
to experience neurologic, renal and respiratory com-
plications. Careful patient selection and targeted
physical therapy in the postoperative settings may help
mitigate some of the dementia associated complica-
tions that occur after cardiovascular surgery. Further
studies should be performed to identify which demen-
tia patients should be offered cardiovascular surgery.
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