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Postoperative atrial fibrillation is associated with delayed early
rehabilitation after heart valve surgery: a multicenter study
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ABSTRACT. Objective: Postoperative atrial fibrillation (POAF) is a common complication after cardiac
surgery. The aim of this multicenter study was to determine the relationship between POAF and patients’
progress in early rehabilitation after heart valve surgery. Methods: We enrolled 302 patients (mean age, 69
*+ 10 years) who had undergone heart valve surgery. POAF was monitored using continuous electrocardio-
gram telemetry, and the Short Physical Performance Battery (SPPB) was used to assess lower-extremity
function before surgery and at the time of discharge. Progress in early rehabilitation was evaluated by the
duration from the surgery to independent walking. We determined factors associated delayed early rehabili-
tation and evaluated the interplay of POAF and delayed early rehabilitation in increasing the risk of decline
in lower-extremity function from preoperatively to hospital discharge. Results: Multivariate analysis deter-
mined POAF to be independent predictors of delayed early rehabilitation after heart valve surgery (OR:
3.906, P = .01). The association between delayed early rehabilitation and decline in lower extremity function
was stronger in patients with POAF (OR: 2.73, P = .041) than in those without (OR: 2.22, P = .052). Conclu-
sions: POAF was clinical predictors of delayed early rehabilitation in patients undergoing heart valve sur-
gery. The combination of POAF with delayed early rehabilitation conferred a high risk of decline in lower-
extremity function during hospitalization.
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In patients who have undergone cardiac surgery, pro-
longed inactivity postoperatively is associated with in-
creased sensation of fatigue and reduced functional capac-
ity". Recently, early rehabilitation has been shown to play
an important role in enhancing postoperative recovery of
physical function during hospitalization after cardiac sur-
gery”. Studies have reported that early rehabilitation sig-
nificantly reduced both the length of hospital stay and
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and early rehabilitation after surgery

1,696 patients who underwent cardiovascular surgery

= Aortic artery surgery

*Other valve surgery

*Others

NOT ASSESSED FOR ELIGIBILITY:
*On-pump or off-pump CABG

=Surgical ventricular reconstruction
= Atrial or ventricular septal defect surgery

n =495
n=392
n=57
n=28
n=23
n=112

ASSESSED FOR ELIGIBILITY

n =589
EXCLUDED
= Transcatheter aortic valve implantation n=285
= Patients who had persistent or paroxysmal atrial fibrillation n =64
* Emergency surgery n=42
+ Patients who developed POAF after a course of early rehabilitation n=21
* Others n=75

DATA AVAILABILITY FOR ANALYSIS
N =302

Figure 1.

Exclusions

CABG: Coronary artery bypass grafting; POAF: postoperative atrial fibrillation.

medical costs while providing similar clinical outcomes af-
ter cardiac surgery™”.

However, early rehabilitation can be delayed by vari-
ous postoperative complications, such as heart failure, pul-
monary complications, neurologic deficits, and acute kid-
ney dysfunction®. Postoperative atrial fibrillation (POAF)
is a common complication in patients who have undergone
heart valve surgery”. A previous study reported that postop-
erative median intensive care unit stay and hospital stay
were higher in patients with POAF compared with those
with sinus rhythm (SR) after cardiac surgery (3.6 days in
POAF vs. 2 days in SR; 10 days in POAF vs. 7 days in SR,
respectively)®. Because POAF has been demonstrated to in-
crease the likelihood of stroke or myocardial infarction and
to be associated with an increased risk of short- and long-
term morbidity and mortality”, we speculated that POAF
may interfere with progress in postoperative early rehabili-
tation. However, the association between POAF and pro-
gress in early rehabilitation in patients undergoing heart
valve surgery has not been fully elucidated. In addition, it is
unknown whether delayed early rehabilitation because of
POAF affects physical functional recovery during hospitali-
zation.

This study investigated the relationship between
POAF and progress in early rehabilitation in patients who
have undergone heart valve surgery.

Methods

Patients

The present investigation was a multicenter study con-
ducted with the approval of the ethics review committee of
Hyogo University Health Sciences (chairperson of the eth-
ics committee, Michiaki Baba; protocol number, 12029;
date of approval by the ethics committee, 11/6/2014), in ad-
dition to the local institutional board at each participating
hospital. Because of the retrospective nature of the study,
written informed consent to participate was waived. We
identified 1,696 patients who, between April 2015 and
March 2016, underwent cardiovascular surgery and early
rehabilitation after surgery at 10 institutions in Japan (Fig-
ure 1). Of these patients, 589 consecutive patients who un-
derwent aortic and mitral valve surgery were enrolled in the
study. Patients who had persistent or paroxysmal atrial fib-
rillation (AF) diagnosed by Holter electrocardiography
(ECG) preoperatively were excluded from this study. We
also excluded patients who underwent emergency surgery
or transcatheter aortic valve implantation. In addition, pa-
tients who developed POAF after a course of early rehabili-
tation were excluded because progress in early rehabilita-
tion was an outcome of the study. After applying inclusion
and exclusion criteria, 302 patients were enrolled (ratio of
patients in each facility: Sakakibara Heart Institute, 32%;
Kishiwada Tokushukai Hospital, 20%; Kobe City Medical
Center General Hospital, 7%; The Cardiovascular Institute,
7%;, Fukuyama Cardiovascular Hospital, 7%; St. Luke’s In-
ternational Hospital, 6%; Kitano Hospital, 6% Shizuoka
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Medical Center, 6%; Higashi Takarazuka Satoh Hospital,
5%; Sakakibara Heart Institute of Okayama, 5%).

Perioperative management and postoperative early reha-
bilitation

Preoperative antiarrhythmic therapies were not rou-
tinely adopted. In general, B-blockers were restarted in the
postoperative period as soon as possible unless contraindi-
cated for clinical reasons. At the end of surgery, patients
were transferred to a dedicated intensive care unit and man-
aged postoperatively. Amiodarone, digoxin, B-blockers,
and diltiazem were constituted as standard pharmacological
treatment for rate and rhythm control of POAF'”. Warfarin
was administered within 48 h of the onset POAF, with the
aim of achieving an international normalized ratio of be-
tween 2.0 and 3.0".

All patients underwent early rehabilitation from the
day following surgery, according to Japanese Circulation
Society guidelines for rehabilitation in patients with cardio-
vascular disease, as part of the standard of care at each par-
ticipating hospital”’. Patients participated in postoperative
early rehabilitation consisting of upper-
extremity exercise in bed, sitting on the edge of the bed,
standing at the bedside, and walking around the bed and for
100 m on the ward®. Progress in early rehabilitation was
carried out according to criteria for evaluating the results of
exercise stress tests, and conducted regardless of the day of
the week by a physical therapist or nurse. Even if patients
developed POAF, early rehabilitation was carried out if
their hemodynamic status was stable. After early rehabilita-
tion, patients continued gait training for up to 500 m and
performed endurance training using a stationary bike or
treadmill in the hospital’s inpatient rehabilitation center un-
til they were discharged from the hospital.

and lower-

Data collection

Preoperative patient characteristics, including age, sex,
body mass index (BMI), comorbidities, laboratory values,
cardiac functions, and pulmonary function were obtained
from medical records at each institution. Cardiac functions
were assessed by ultrasound at each participating hospital.
Left ventricular (LV) and left atrial dimensions were meas-
ured, and LV ejection fraction (LVEF) was assessed using
the biplane Simpson method. L'V diastolic function was cal-
culated as the ratio of early mitral inflow velocity to mitral
annular early diastolic velocity (E/e"). Forced vital capacity
(FVC) and forced expiratory volume in 1 s (FEV,) were
measured using a spirometer and used to calculate FEV,/
FVC, a parameter of pulmonary function, in accordance
with Japanese Respiratory Society guidelines.

Frailty index for elderly Japanese (FI-J) score was as-
sessed as a parameter of frailty'”. The FI-J is a 15-item self-
report questionnaire that has been reported to have sensitiv-
ity and specificity of 70% and 89%, respectively, with the

Fried frailty phenotype'”’. Assessments of FI-J were con-

ducted on the day before surgery.

Participants performed the Short Physical Performance
Battery (SPPB), which is a brief performance battery based
on a timed 4-m walk test, a test of repeated chair stands,
and a set of standing balance tests'”. Each test score ranged
from O to 4. The sum of the three test scores equaled the fi-
nal SPPB score, with a possible range of 0 to 12. A score of
12 indicated the highest degree of lower-extremity function.
The SPPB has been validated as an assessment tool for
measuring lower-extremity function and is widely used in
clinical settings'”’; it is also an independent predictor of
long-term survival of older patients with heart failure'”. In
the present study, the SPPB was performed on the day be-
fore surgery and on the day of hospital discharge. To assess
decline in lower-extremity function in patients during hos-
pitalization, the change in SPPB score from preoperatively
to hospital discharge was calculated (ASPPB score). It has
been reported that a change of 1 point in SPPB score is the
best initial estimate of a substantial clinical effect'. There-
fore, we defined a decline in lower-extremity function as a
decrease in patients’ SPPB score of more than 1 point from
preoperatively to hospital discharge.

Surgical procedure, operative duration, cardiopulmon-
ary bypass (CPB) duration, and aortic cross-clamping dura-
tion were obtained from medical records and used as pa-
rameters of intraoperative clinical characteristics.

Detection of POAF

Heart rate and rhythm were monitored, using continu-
ous ECG telemetry, for the occurrence of POAF until post-
operative day (POD) 6. In a study by Echahidi et al., POAF
tended to occur within 2-4 days after the procedure and
94% of patients developed this dysrhythmia before the end
of POD 6'”. POAF was defined as any documented sus-
tained episodes of AF lasting >5 min recorded on continu-
ous telemetry'”. The diagnosis of POAF was confirmed us-
ing a 12-lead electrocardiogram by a cardiologist at each
participating hospital.

Evaluation of progress of early rehabilitation

We examined the duration from the time of surgery to
the day when patients were able to complete sitting on the
edge of the bed, standing at the bedside, and walking
around the bed. We also investigated the duration from the
time of surgery until patients were able to complete a 100-
m walk without assistance as a parameter of progress in
early rehabilitation”. According to Japanese Circulation So-
ciety guidelines, patients should complete a 100-m walk on
or before POD 5. For this reason, patients were divided into
two groups: non-delayed and delayed early rehabilitation.
In addition, the length of intensive care unit stay and post-
operative hospital stay were also evaluated as measures of
early rehabilitation progress.
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Sample size

The sample size was calculated based on a signifi-
cance level of .05, and power equal to .80, using the soft-
ware EZR (Easy R), which is based on R (http://www jichi.
ac.jp/saitama-sct/SaitamaHP.files/statmed.html). When the
rate of delayed early rehabilitation in a previous study was
used as a reference value”, the sample size was determined
to be 268 patients or more in total.

Statistical analysis

Preoperative and intraoperative clinical characteristics,
and parameters of progress in early rehabilitation, were
compared between patients who developed POAF (POAF
group) and those who maintained sinus rhythm (SR group)
to evaluate the characteristics of POAF patients. Variables
were compared between groups using the unpaired Stu-
dent’s r-test or Fisher’s exact test.

Univariate and multivariate logistic regression analysis
using the backward-elimination method with likelihood ra-
tio were carried out using delayed early rehabilitation as the
dependent variable. For multivariate analyses, the variables
identified as significant in univariate analysis were used as
exploratory variables, and odds ratios (ORs) were calcu-
lated with 95% confidence intervals (Cls). Statistically sig-
nificant factors identified in multivariate analyses were con-
sidered independent predictors of delayed early rehabilita-
tion.

In a sub-analysis investigating the interplay of POAF
and delayed early rehabilitation in increasing the risk of de-
cline in lower-extremity function, we divided our patients
into four groups according to heart rhythm and progress in
early rehabilitation: SR/non-delayed, SR/delayed early re-
habilitation, POAF/non-delayed, and POAF/delayed early
rehabilitation. Multivariate logistic regression analyses
were carried out for the four groups and age as exploratory
variables, with decline in lower-extremity function from
preoperatively to hospital discharge as the dependent vari-
able.

Data are presented as mean * standard deviation for
continuous variables, and as frequencies and percentages
for categorical variables. Differences with a P value of <.05
were considered significant. All analyses were carried out
using IBM SPSS Statistics for Windows, Version 19.0
(IBM Corp., Armonk, NY, USA).

Results

Table 1 summarizes the pre- and intraoperative clini-
cal characteristics of the POAF (n = 66; mean age 67 * 11
years) and SR (n = 236; mean age 73 * 9 years) patients.
POAF occurred most frequently on POD 2 (32%), followed
by POD 3 (27%) and POD 1 (17%). Age, proportion of fe-
males, LVEF, E/e', and proportion of complex surgery were
significantly higher in POAF patients than in SR patients (P

<.001, P=.02, P =.009, P = .037, and P = .027, respec-
tively). There were no significant differences in BMI; the
proportion of patients with hypertension, diabetes mellitus,
dyslipidemia, peripheral artery disease, myocardial infarc-
tion, and cerebrovascular accident; B-type natriuretic pep-
tide, albumin, and C-reactive protein concentrations; esti-
mated glomerular filtration rate (eGFR); glycohemoglobin
(HbA..) percentage; left atrial dimension; FEV//FVC; SPPB
score; FI-J score; and durations of operation, CPB, and aor-
tic cross-clamp.

Variables indicating progress in early rehabilitation are
shown in Table 2. The POAF group took significantly more
time to complete standing at the bedside (P = .019), walk-
ing around the bed (P = .007), and a 100-m walk without
assistance (P = .001). Length of hospital stay after surgery
and delayed early rehabilitation were also significantly
greater for the POAF group than for the SR group (P = .008
and P < .001, respectively).

Table 3 shows the results of univariate analysis of fac-
tors related to delayed early rehabilitation. Unadjusted uni-
variate analysis identified age, albumin, eGFR, CRP,
HbA.., E/e', FEV//FVC, SPPB, durations of operation and
CPB, and POAF (absence, 0; presence, 1) as factors related
to delayed early rehabilitation. After eliminating CPB dura-
tion, which was closely related to operative duration (r =
0.74, P < 0.001), age, albumin, eGFR, CRP, HbA,., E/e’,
FEV//FVC, SPPB, operative duration, and POAF (absence,
0; presence, 1) were adopted as exploratory variables in the
multivariate logistic regression model. Ultimately age, al-
bumin, operative duration, and POAF were identified as in-
dependent predictors of delayed early rehabilitation after
heart valve surgery in multivariate analysis (Table 4).

The association between delayed early rehabilitation
and decline in lower-extremity function from preopera-
tively to hospital discharge was significantly stronger in the
POAF group (OR 2.73, 95% CI 1.05-7.07, P = .041) than
in the SR group (OR 2.22, 95% CI 0.99-5.21, P = .052)
(Figure 2).

Discussion

POAF is the most common complication after cardiac
surgery. The present study has shown POAF to be a clinical
predictor of delayed early rehabilitation in patients under-
going heart valve surgery, while also establishing that the
combination of POAF with delayed rehabilitation confers a
high risk of decline in lower-extremity function during hos-
pitalization.

To confirm the characteristics of POAF patients, we
compared characteristics of POAF and SR patients. In the
present study, POAF occurred most often on POD 2, which
is consistent with the results of another study in which the
mean time of onset of POAF was 2.6 +2.2 days postopera-
tively', and age, E/e', and proportion of patients undergo-
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Pre- and intraoperative clinical characteristics

Total (N=302) SR group (n=236)  POAF group (n=66) P

Age (years) 69 + 10 6711 73+£9 <.001
Male / Female 190/112 155/81 35/31 .020
Body mass index (kg/m?) 22.6+3.3 22.6+3.4 22.5+3.1 758
Hypertension n (%) 193 (64) 153 (65) 40 (62) .604
Diabetes mellitus n (%) 65 (22) 47 (20) 18 (28) 175
Dyslipidemia n (%) 106 (35) 78 (33) 28 (43) 153
Peripheral artery disease n (%) 22 (7) 17 (7) 5(8) 700
Myocardial infarction n (%) 24 (8) 19 (8) 5(8) 978
Cerebrovascular accident n (%) 30 (10) 25(11) 5(8) 225
B-type natriuretic peptide (pg/mL) 301 + 428 314 £ 459 248 +268 338
Albumin (mg/dL) 4.0+0.5 4.0=+0.5 4.0+04 813
eGFR (mL/min/1.73 m2) 55.1+23.1 55.8+23.5 522+21.4 287
C-reactive protein (mg/dL) 0.22 £0.34 0.22+0.35 0.22 £0.34 .892
HbA | (%) 5.8+0.9 5707 6.0x1.2 128
LVEF (%) 59.3+12.9 583 %133 62.6 £10.7 .009
Left atrial dimension (mm) 41.7+6.9 41.5+7.1 42.5+6.3 338
E/e’ 19.1+£93 18.5+8.6 21.5+11.1 .037
FEV//FVC (%) 77.2+93 77.1+94 78.1+8.9 452
Short physical performance battery score (point) 11.0+ 1.8 10.9+2.0 11.1+£14 .615
Frailty index (point) 23+22 23+23 23+19 940
Surgical procedure

Isolated AVR or AVP n (%) 91 (30) 78 (33) 11 (16)

Isolated MVR or MVP n (%) 45 (15) 38 (16) 9 (14) .027

Complex surgery n (%) 166 (55) 120 (51) 46 (70)
Operative duration (min) 298 + 97 292 +95 318 =100 .064
Cardiopulmonary bypass duration (min) 158 £ 58 156 =59 166 + 54 210
Aortic cross clamping duration (min) 112 £42 110 £ 42 120 £ 42 135

Data expressed as mean + standard deviation or n (%).

AVP: aortic valvuloplasty; AVR: atrial valve replacement; E/e’: early mitral inflow velocity to mitral annular early diastolic velocity;

eGFR: estimated glomerular filtration rate; FEV,: forced expiratory volume in 1 s; FVC: forced vital capacity; HbA.: glycohemoglo-
bin; LVEF: left ventricular ejection fraction; POAF: postoperative atrial fibrillation; MVP: mitral valvuloplasty; MVR: mitral valve

replacement; SR: sinus rhythm.

Table 2. Early rehabilitation progress

SR group (n=236) POAF group (n=66) P
Sitting on edge of bed (days) 1.3+0.9 1.5+x1.2 0.176
Standing at bedside (days) 1.6+1.2 25+29 0.019
Walking around bed (days) 24+19 4.1+45 0.007
100 m of independent walking (days) 46+34 72+5.1 0.001
Length of stay in ICU (days) 29+24 32+29 0.431
Length of postoperative hospital stay (days) 17.7+£9.6 23.0+ 14.1 0.008
Patients with delayed early rehabilitation, n (%) 73 (31) 46 (69) <0.001

Data expressed as mean + standard deviation.

ICU: intensive care unit; POAF: postoperative atrial fibrillation; SR: sinus rhythm.

ing complex surgery were significantly greater in POAF pa-
tients. It is well known that the risk of POAF is increased in
the elderly, in those with cardiac diastolic dysfunction, or in
those who undergo a complex procedure'”. However, in the
present study the incidence of POAF was 22%, which is

low compared with the 40% to 50% reported by a study of
the incidence of POAF after valve replacement or repair, or
combined procedures'’. Previous studies included patients
undergoing emergency surgery and with paroxysmal AF,
and defined POAF as including other postoperative arrhyth-
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Table 3. Univariate analysis of factors related to the retardation of early rehabilitation

OR 95% CI p

Age (1 years old increase) 1.077 1.046-1.108 .001
Sex (male) 0.614 0.371-1.018 .060
Body mass index (1 kg/m? increase) 0.866 1.006-1.083 .866
Hypertension (presence) 1.147 0.684-1.925 .603
Cerebrovascular accident (presence) 1.496 0.671-3.338 325
B-type natriuretic peptide (1 pg/mL increase) 1.001 1.000-1.001 155
Albumin (1 mg/dL increase) 0.588 0.364-0.951 .030
eGFR (1 mL/min/1.73 m?2 increase) 0.986 0.975-0.996 .009
C-reactive protein (1 mg/dL increase) 2.757 1.310-5.800 .008
HbA . (1 % increase) 1.485 1.035-2.130 .032
LVEF (1 % increase) 0.996 0.977-1.015 .688
Left atrial dimension (1 mm increase) 0.997 0.962-1.033 .862
E/e’ (1 increase) 1.056 1.025-1.088 <.001
FEV/FVC (1 % increase) 0.968 0.940-0.997 .032
Short physical performance battery score (1 point increase) 0.779 0.673-0.902 .001
Frailty Index (1 point increase) 1.137 0.997-1.297 .056
Surgical procedure

Isolated AVR or AVP Reference

Isolated MVR or MVP (presence) 0.602 0.261-1.387 233

Complex surgery (presence) 1.063 0.611-1.851 .828
Operative duration (1 min increase) 1.006 1.003-1.009 <.001
Cardiopulmonary bypass duration (1 min increase) 1.007 1.003-1.011 .002
POAF (presence) 4.711 2.595-8.552 <.001

AVP: aortic valvuloplasty; AVR: atrial valve replacement; CI: confidence interval; E/e’; early mitral inflow velocity to

mitral annular early diastolic velocity; eGFR: estimated glomerular filtration rate; FEV; forced expiratory volume in 1

s; FVC: forced vital capacity; HbA .: glycohemoglobin; LVEF: left ventricular ejection fraction; MVP; mitral valvulo-

plasty; MVR; mitral valve replacement; OR: odds ratio; POAF: postoperative atrial fibrillation.

Table 4. Multivariate analysis of factors related to delayed early rehabilitation

OR 95% CI P
Age (1 years old increase) 1.084 1.023-1.148 .007
Albumin (1 mg/dL increase) 0.763 0.552-0.974 011
Operative duration (1 min increase) 1.013 1.007-1.019 <.001
POAF (presence) 3.906 1.376-11.082 .010

Models %2, <.001; Hosmer-Lemshow, .704; Negelkerke R2, .438.
CI: confidence interval; OR: odds ratio; POAF: postoperative atrial fibrillation.

mias (e.g., atrial flutter and atrial tachycardia)®. Moreover,

duration of POAF was not included as a criterion for diag-
nosis'”. A possible explanation for the results of the present
study is that the subjects and definition of POAF differed
from those of previous studies.

In the present study, multivariate analysis identified
POAF, age, albumin, and operative duration as independent
predictors of delayed early rehabilitation after heart valve
surgery. POAF has been reported to be a major morbid
event associated with increased risks of postoperative
thromboembolism and stroke, hemodynamic compromise,
ventricular dysrhythmias, and reintubation™*”. In addition,
weakened atrial and ventricular contraction, characteristic

of AF, is well known to cause loss of cardiac output, which

) We therefore considered

can exacerbate heart failure
these postoperative complications and/or subjective symp-
toms such as palpitation, shortness of breath, and dizziness
resulting from heart failure as reasons for the relationship
between POAF and delayed early rehabilitation. Poor pre-
operative nutritional status and older age have also been
shown to be clinical predictors of delayed rehabilitation af-

* " and intensely invasive surgery can

ter cardiac surgery
lead to adverse events (pain, nausea/vomiting, ileus, stress-
induced catabolism, impaired pulmonary function, in-
creased cardiac demand, and risk of thromboembolism),

which in turn result in prolonged mechanical ventilation
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Figure 2. The interplay of POAF and delayed early rehabilita-

tion in increasing the risk of decline in lower ex-
tremity function

OR: odds ratio; POAF: postoperative atrial fibrilla-
tion; SR: sinus rhythm.

and disturbed early rehabilitation®”. Thus, we consider the

results of these studies to be consistent with those of the
present study.

With regard to the risk of decline in lower-extremity
function from preoperatively to hospital discharge, the pre-
sent study suggested an interaction between POAF and de-
layed early rehabilitation. It is important to maintain lower-
extremity function during hospitalization because of its as-
sociation with long-term prognosis in patients who undergo
cardiac surgery””. Previous studies have shown that AF al-
ters atrial structure and performance, and an irregular heart
rate diminishes LV filling and cardiac output®™. Reduced
cardiac output impairs peripheral perfusion and ultimately
diminishes the capacity for activities of daily living®. For
this reason, AF is known to contribute directly to the de-
cline in physical performance™. In addition, early exercise
training in critically ill patients was demonstrated to en-
hance recovery of functional exercise capacity and muscle
strength at hospital discharge™. Schweickert et al. reported
that patients who underwent early rehabilitation had im-
proved return to independent functional status at hospital
discharge when compared with patients who received stan-
Y. Therefore, we con-
sidered delayed early rehabilitation also to lead to reduced
physical function and capacity. To maintain patients’

dard care without early rehabilitation

lower-extremity function, their postoperative complications
and progress in early rehabilitation must be carefully moni-
tored, and a different exercise modality or alternative ther-
apy should be considered for those who have POAF and
delayed early rehabilitation.

The present study has several limitations. First, it fo-
cused on the relationship between POAF and recovery of
postoperative physical function only in patients undergoing
elective heart valve surgery. Because POAF also manifests
in patients undergoing other cardiac or thoracic vascular
surgery, these populations should also be investigated. Al-

though we adjusted for confounders such as preoperative
and intraoperative clinical characteristics, including physi-
cal function, we cannot exclude the possibility that progress
in early rehabilitation was affected by other factors, such as
psychological aspects or other postoperative complications.
Another limitation was the retrospective nature of the
study. Further prospective investigations, including these
additional confounders in multivariate analysis, should be
conducted.

Conclusions

The present study demonstrated POAF to be a clinical
predictor of delayed early rehabilitation in patients who un-
derwent heart valve surgery. We also found that the combi-
nation of POAF with delayed early rehabilitation conferred
a high risk of decline in lower-extremity function during
hospitalization.
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