Yeungnam University Journal of Medicine

YUIM

Case report

elSSN 2384-0293

Yeungnam Univ J Med 2021;38(4):361-365
https://doi.org/10.12701/yujm.2020.00885

Safety and effectiveness of early cardiac rehabilitation in a
stroke patient with heart failure and atrial fibrillation:

a case report
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Stroke patients have reduced aerobic capacity. Therefore, intensive structured exercise programs
are needed. We report the case of a patient with stroke and cardiac disease who underwent early

inpatient cardiac rehabilitation (CR). A 38-year-old male patient with atrial fibrillation, heart
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Introduction

Stroke patients are predisposed to a sedentary lifestyle that leads to
cardiorespiratory deconditioning, muscle atrophy, and further
weakness [ 1]. The mean maximal oxygen uptake (VO, max) at 1
month after stroke has been reported to be approximately 60% of
the normative values for sedentary healthy individuals, which is
comparable to the previously reported age-adjusted VO, max at 1
month after myocardial infarction [2]. Patients with stroke report-
edly have a lower aerobic capacity than patients with primary car-
diac disease [3]. Furthermore, cardiac problems are often ob-
served in patients with stroke. Among stroke survivors, approxi-
mately 28.8% present with coronary artery disease, and 16.5%
have heart failure [4]. Patients with concomitant stroke and cardi-

ac disease have lower aerobic capacity than patients with stroke

failure, and cerebral infarction underwent a symptom-limited exercise tolerance test (ETT) with-
out any problems on day 45 after admission. He completed a 2-week inpatient program and an
8-week home-based CR program. Follow-up ETT showed increased exercise capacity. The present
case might be the first to report a safely performed CR program in a patient with stroke and car-
diac comorbidity in Korea. Systematic guidance is needed for post-stroke patients to receive safe
and effective CR for the secondary prevention of stroke and cardiovascular risk.
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alone [3]. Therefore, intensive structured exercise programs in-
cluding aerobic and resistance training are needed for this group of
patients. However, traditional stroke rehabilitation programs can-
not provide sufficient exercise [ 1], and additional cardiac rehabili-
tation (CR) is needed.

Despite the importance of CR, the proportion of stroke patients
enrolled in CR was 4.8% in a previous study [3]. To our knowl-
edge, CR is not routinely indicated for individuals with stroke in
Korea.

We report the case of a patient with stroke and cardiac disease

who underwent early inpatient CR followed by home-based CR.

Case

A 38-year-old male patient who was a smoker (S pack-years) and
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had a history of unknown arrhythmia without medical treatment
was admitted to the emergency room due to right hemiplegia.
During the initial examination, the patient was stuporous with a
Glasgow Coma Scale score of 7. He was diagnosed with infarction
of the left middle cerebral artery (MCA) territory (Fig. 1A) with
occlusion of the M1 segment of the left MCA (Fig. 1B). He had
atrial fibrillation, heart failure with a left ventricular ejection frac-
tion (LVEF) of 27% (Table 1), pulmonary edema, pleural effusion,
and mild cardiomegaly (Fig. 2). He was admitted to the intensive
care unit of the Department of Cardiology. He received a tracheos-
tomy, mechanical ventilation, and additional medical treatment.
He showed improvement in the LVEF from 27% to 47% on echo-
cardiography and normal sinus rhythm on electrocardiogram
(ECG) after treatment.

On day 37 after admission, the patient was transferred to the De-
partment of Rehabilitation Medicine, where he was provided with
stroke rehabilitation and CR. The Mini-Mental State Evaluation
score denoting the cognitive function was 30. In the manual mus-
cle test, the right upper extremity was graded as good in the proxi-
mal portion and fair in the distal portion. The right lower extremi-
ty was graded as good. The functional ambulation category (FAC)
score was 4 and the Berg balance scale (BBS) score was 53. The
modified Barthel index (MBI) score was 77. Speech evaluation
showed anomic aphasia with an aphasia quotient (AQ) of 79. On
day 38 after admission, the nasogastric tube was removed, and oral
feeding was started after the videofluoroscopic swallowing study.
The tracheostomy tube was also removed on day 43 after confirm-

ing that the patient had sufficient strength for coughing and spu-
tum expectoration. He received physical therapy, occupational
therapy, and speech therapy for stroke rehabilitation.

The first symptom-limited exercise tolerance test (ETT) was
conducted on day 45 after admission (Fig. 3A). After 14 minutes
and 48 seconds, the ETT was terminated upon patient’s request
due to leg discomfort. Using the Fitness Registry and the Impor-
tance of Exercise National Database (FRIEND) equation, the pre-

Table 1. Serial follow-up using transthoracic echocardiography

Variable Day2 Day4 Day11 Day25 Day51
Ejection fraction (%) 27 27 28 47 63
LV distance (mm)

Diastolic 58 55 - - -

Systolic 53 52 - - -
Diastolic function

E (m/sec) 0.8 - - - -

E' (m/sec) 0.08 - - - -

E/E' n - - - -
Deceleration time (msec) 100 - - - -
Thickness of IVS (cm)

Systolic 1.1 - - - -

Diastolic 1.0 - - - -
LVEDV (mL) 188 149 143 125 136

LV, left ventricular; E, early ventricular filling velocity; E', peak annulus
velocity during early filling; E/E', the ratio of the early ventricular filling
velocity to peak annulus velocity during early filling; IVS, interventricular
septum; LVEDV, LV end-diastolic volume.

Fig. 1. (A) Brain magnetic resonance imaging shows infarction (arrow) of the left middle cerebral arterial territory (diffusion-weighted
image, axial view). (B) Brain magnetic resonance angiography shows occlusion (arrow) of the M1 segment of the left middle cerebral

arterial territory.
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Fig. 2. Chest X-ray shows pulmonary edema, pleural effusion,
and mild cardiomegaly (arrows).

dicted VO, max, which reflected age and weight, was 42.15 mL/
kg/min [5]. The measured VO, max was 21.7 mL/kg/min
(51.5% of predicted value), and there was no abnormality in exer-
cise ECG and hemodynamic response. The patient participated in
a CR program for 2 weeks (1-hour sessions five times per week)
(Fig. 3B). An ECG-monitored exercise training with 4.6 metabolic
equivalents (METs) was started, and the intensity was gradually in-
creased. After 2 weeks, a follow-up ETT was performed, and the
test was stopped after 1S minutes and 53 seconds upon patient’s re-
quest. The VO, max improved from 21.7 to 27.3 mL/kg/min
(from 51.5% to 64.8% of the predicted value) (Table 2). The pa-
tient also received an educational program about risk factor man-
agement, including smoking cessation and nutrition. Upon dis-
charge (day 60 after admission), the BBS score changed from 53 to
56 (smaller than the minimal clinically important difference
[MCID] of 12.5) [6], MBI score from 77 to 98 (larger than MCID
0f20.1) [7],and AQ from 79 to 88.2.

The patient underwent a home-based CR program three times a
week after discharge from the hospital for 8 weeks. After 8 weeks, a
follow-up ETT was performed (Table 2). The test was stopped af-
ter 18 minutes and 30 seconds upon patient’s request, and the VO,
max showed further improvement (31.3 mL/kg/min, 74.3% of
predicted value). Based on the guidelines of the American Associa-
tion of Cardiovascular and Pulmonary Rehabilitation (AACVPR),
risk stratification of the patient was changed from moderate risk at
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Fig. 3. (A) The photograph shows symptom-limited exercise
tolerance test. (B) The photograph shows electrocardiogram-
monitored exercise training.

the first test to low risk at the follow-up ETT [8].

Discussion

Herein, an inpatient CR program was initiated on day 4S5 after ad-
mission in a patient with atrial fibrillation, heart failure, and stroke.
There were no adverse events such as worsening of heart failure,
cardiac arrest, or death during the 2-week exercise training. Subse-
quently, the patient’s exercise capacity and LVEF on echocardiog-
raphy improved. A home-based CR program resulted in a further

increase in exercise capacity.
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Table 2. Hemodynamic results of symptom-limited exercise test

Variable Day 45 Day 58 Day 105
Protocol Modified Bruce Modified Bruce Modified Bruce
Metabolic equivalent 6.2 7.8 8.9
Maximal heart rate (beats/min) 162 162 164
Maximum blood pressure (mmHg)

Systolic 152 161 179
Diastolic 61 65 69
Rate pressure product (mmHg-beats/min) 23,652 24,160 28,640

Borg scale of perceived exertion 17 17 18
VO, max (mL/kg/min) 21.7 27.3 313
Respiratory exchange ratio 1.22 1.26 1.13
Total exercise time 14 min 15 min 18 min
48 sec 53 sec 30 sec

VO, max, maximal oxygen uptake.

Some previous studies have shown the effectiveness of CR in pa-
tients with stroke. Tang et al. [3] showed that a 12-month program
providing aerobic and resistance training through a combination of
supervised exercise sessions (once per week) and home exercise
sessions (four times per week) improved the anaerobic threshold
and VO, max in patients with concomitant stroke and cardiac dis-
ease and patients with stroke alone. These improvements were
similar to the improvements observed in nonstroke participants.
However, the study did not present any information regarding the
interval between stroke and the beginning of CR. In another study
[9], subjects having a transient ischemic attack or mild, nondis-
abling stroke within 12 months (mean of 11.5 weeks) were recruit-
ed to the outpatient CR program. Some of them had ischemic
heart disease, but their percentages were not indicated. The
6-month CR program included 2-hour group sessions of risk fac-
tors, service education, and exercise training. The exercise training
was performed on-site (50 sessions twice a week) or at home (at
least four times a week). Upon program completion, a significant
change of 2.04 METs (31.4%) was observed. Billinger et al. [ 10]
studied the effect of an 8-week moderate-high aerobic exercise in-
tervention in 10 patients with a diagnosis of stroke within 6
months (mean of 68.6 days) without any cardiac disease. There
was a significant improvement in VO, max after the intervention.
The results of our study are consistent with those of previous stud-
ies. However, an important finding of our study was that CR could
be started quite early (day 4S5 after admission), considering the
poor health condition of the patient.

Stroke patients in Korea generally receive stroke rehabilitation in
both secondary and tertiary hospitals. These traditional stroke re-
habilitation programs also include aerobic training but do not pro-
vide sufficient and maximal exercise because they are not based on
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ETT. They rather focus on motor recovery and gait exercise. Since
stroke and cardiac diseases share many similar risk factors [ 1], in-
tensive aerobic training, resistance exercise, and risk modification
education are essential in stroke patients. If patients with stroke are
provided with ETT and CR, the aerobic capacity and risk stratifi-
cation of each patient will be calculated, leading to maximal, struc-
tured, and safe exercise programs. However, barriers to enhanced
enrollment of stroke patients in CR include neurological and func-
tional deficits such as hemiparesis and sensory ataxia, lack ofa CR
program mandate to include stroke patients, and personal per-
ceived impact of stroke-related disability on participation [3].
Moreover, there is no indication of CR for stroke patients in the
clinical practice guidelines for CR in Korea [11].

The safety of CR after acute cardiac disease has been suggested
[12], but the safety of early CR in stroke patients has not been well
elucidated. The present case is the first to report a safely performed
CR program in a stroke patient with atrial fibrillation and heart fail-
ure in Korea. If a stroke patient has minor functional deficits as de-
scribed in this case report (FAC 4 and lower extremity power good
grade), CR provided with a traditional stroke rehabilitation pro-
gram will lead to additional benefits. Systematic guidance is need-
ed for post-stroke patients to receive safe and effective CR for the

secondary prevention of stroke and cardiovascular risk.
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