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Case report: We report the effect of a 6-week
outpatient (phase II) cardiac rehabilitation in a
38-year-old man with post-stented coarctation of
the aorta, moyamoya disease and hypertension.
The cardiac rehabilitation programme comprised
physiotherapist-guided aerobic exercises, resis-
tance training and relaxation exercises. Clinical
and functional assessment was performed before
and after the cardiac rehabilitation programme.
Discussion: There is a lack of recommendations to
guide cardiac rehabilitation in patients with coarc-
tation of the aorta. This case not only had coarcta-
tion of the aorta, but also had moyamoya disease
and hypertension. A cardiac rehabilitation program-
me after surgery provided meaningful improve-
ments in all outcomes, including exercise capacity,
clinical outcomes, quality of life and depression
symptoms. Systematic cardiac rehabilitation was
found to be feasible in this patient with coarctation
of the aorta, and may have the potential to benefit
more patients.

Conclusion: Cardiac rehabilitation resulted in signi-
ficant clinical and functional improvements in this
case with coarctation of the aorta following surgery.
Guidelines should be implemented to provide safe
and effective cardiac rehabilitation in such patients.
Furthermore, large-scale studies are needed to
evaluate the clinical benefits of structured cardiac
rehabilitation in patients following cardiac surgery.
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/LAY ABSTRACT )

This case report describes the effect of a 6-week out-
patient cardiac rehabilitation in a 38-year-old man
with coarctation of the aorta, moyamoya disease and
hypertension. The cardiac rehabilitation programme
comprised physiotherapist-guided aerobic exercises,
resistance training and relaxation exercises. Clinical
and functional assessment was performed before and
after the cardiac rehabilitation programme. There is a
lack of recommendations to guide cardiac rehabilita-
tion in patients with coarctation of the aorta. Cardiac
rehabilitation provided significant clinical and functio-
nal improvements, including exercise capacity, clinical
outcomes, quality of life and depression symptoms, in
this patient with coarctation of the aorta following sur-
gery. Systematic cardiac rehabilitation was found to be
feasible in this patient with coarctation of the aorta,
and may have the potential to benefit more patients.
Guidelines should be implemented to provide safe and
foective cardiac rehabilitation in such patients. j

CASE REPORT

A 38-year-old man, with a clinical history of refractory
hypertension (grade 3) for 10 years, was diagnosed with
coarctation of the aorta (CoA) by digital subtraction
angiography measurement in 2018. In addition, he had
underlying atherosclerosis (cerebral artery and carotid
artery), aortic valve insufficiency (mild) and moyamoya
disease. Surgery was performed to dilate the narrowing
area, by implanting a 3.4-cm covered CP stent (NuMED,
CVRDCP8Z34, NY, USA) (CP) stent and a 20-mm bal-
loon into the aorta, which lead to a normal blood flow
through the artery. The patient was referred to our cardiac
rehabilitation (CR) clinic 6 weeks after surgery, reporting
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Table I. Patient’s characteristics and treatment

Pre-CR programme

In the process

Post-CR programme

Medicine Valsartan hydrochlorothiazide 80 mg/12.5 mg QD
Metoprolol 47.5 mg QD
Rosuvastatin 5mg QD
Nifedipine GITS2 30 mg QD
Dyscoimesis, fatigue, hidrosis

Symptoms

BP, mmHg 137/76

HR, bpm 70

LDL-c, mmol/I 1.54

HDL-c, mmol/I 1.34

Echocardiography

LAD, mm 34

IVSD, mm 10

LVDD, mm 49

LVEF, % 67

AV Vmax, cm/s 192

AR area, cm? 6.9

Valsartan amlodipine 80 mg/5 mg QD
Metoprolol 71.25 mg QD

Rosuvastatin 5 mg QD
Aspirin 100 mg QD

Hidrosis
101/65
61

1.21
1.44

29
10
49
73
137
4.3

Valsartan 80 mg QD
Metoprolol 47.5 mg QD
Rosuvastatin 5 mg QD
Aspirin 100 mg QD

/
105/70
64
1.18
1.47

32
11
43
69
126
2.9

CR: cardiac rehabilitation; QD: quaque die (1 a day); nifedipine GITS: nifedipine gastrointestinal-therapeutic-system; BP: blood pressure; HR: heart rate; LDL-c:
low-density lipoprotein cholesterol; HDL-c: high-density lipoprotein cholesterol; LAD: left atrial diameter; IVSD: interventricular septum thickness diastolic;
LVDD: left ventricular end-diastolic dimension; LVEF: left ventricular ejection fraction; AV Vmax: aortic valve maximum velocity; AR area: aortic regurgitation.

general malaise, low exercise tolerance and anxiety. De-
tailed information about the risks of exercise training was
provided and written consent was obtained before com-
mencing CR. In order to develop a personalized exercise
prescription, the patient underwent clinical examination,
including a 6-min walk test, cardiopulmonary test (CPET),
echocardiography, 24-h ambulatory electrocardiograph,
physical therapy and nursing evaluation, a series of intake
evaluations, including medical and dietary intake and body
fat assessment. Exercise intensity was planned based on
the initial results of all evaluations. The rehabilitation goals
were for the patient to increase his aerobic capacity and
resume normal activities for a full return to living and work.

Table II. Detailed data of cardiopulmonary test (CPET) and
physical evaluations data

Pre-CR programme Post-CR programme

HRrest, bpm 80 80
BPrest, mmHg 132/74 127/67
Maximum work load, w 82 78
HRAT, bpm 119 111
HRmax, bpm 120 131
VO,max, ml/kg-min 15 20
VO,AT, mi/kg-min 16 17.3
METs 5.3 5.71
Physical evaluations

Sit and reach test, cm 6 0

Single leg stand, s 6/8 28/30

Sitting rising test 9.5/10 10/10
Body fat assessment, kg

Lean body mass 49.9 52.4

Skeletal muscle content 27.7 29.2

Body fat 19.7 19.9
RER 1.02 1.11
Borg 17 12
BPmax, mmHg 190/81 205/73
Weber KT B A

*Sit and reach test also known as the V-fold test, and is designed to test back
and leg muscle flexibility.CR: cardiac rehabilitation; HR: heart rate; BP: blood
pressure; AT: anaerobic threshold; VO,: oxygen consumption; MET: metabolic
equivalent of energy: RER: respiratory exchange ratio.
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At the end of the CR programme, changes in the patient’s
characteristics and medical treatment were observed (Ta-
ble I). Improvement in CPET and physical assessment
results are shown in Table II. Psychology questionnaires,
including world health organization quality of life-bref
(WHOQOL-BREF) and patient health questionnaire-9
(PHQ-9) were adopted. WHOQOL-BREF scores were 20
in physical domain, 22 in psychological domain, 10 in so-
cial domain, and 34 in environmental domain, which chan-
ged to 25, 23, 10, and 33 at the end of the CR programme,
respectively. PHQ-9 depression test questionnaire scores
decreased from 8 to 1, indicating a lower risk of depression.

DISCUSSION

CoA is one of the most common congenital heart defects,
accounting for 5-8% of all congenital heart disease (1).
The prevalence of CoA is twice as common in males as
in females, and is often diagnosed in children or adults
under 40 years of age (2). In mild cases, patients may
show no signs and symptoms in childhood. Typically,
narrowing of the aorta results in arterial hypertension in
the arms and low blood pressure in the lower extremities.
The current case was diagnosed with CoA by digital
subtraction angiography measurement at 38 years of age
with a presentation of hypertension. Surgery and bal-
loon angioplasty has been demonstrated to be effective
to treat CoA. It is important that patients with CoA are
followed up by a cardiologist after surgery, in order to
monitor the progress of high blood pressure and risk of
re-coarctation. Studies have consistently demonstrated
that, following repair of isolated CoA, patients have a
decreased exercise capacity and abnormal blood pressure
response to exercise; these changes are not related to
surgical results (3—5). Exercise is recommended as a pri-
mary prevention, to increase aerobic capacity and reduce



the risk of early atherosclerosis, while severe exercise
hypertension, restenosis, aortic or cerebral aneurysms
are ruled out (4). Regular follow-up, including CPET,
and aggressive treatment of hypertension, is strongly
recommended after CoA repair, because a high number
of patients display exercise hypertension (7). However,
there is a lack of research regarding CR for patients who
have undergone stenting for CoA. In addition, this case
was further complicated by concomitant hypertension
and moyamoya disease, in both of which it is necessary
to control the amount of exercise, and for which there is
a lack of recommendations in the current CR guidelines.
Therefore, we monitored the electrocardiogram, heart
rate, blood pressure and Borg scale score during each
exercise rehabilitation session, and adjusted the target HR
with care, based on the patient’s exercise data and physical
status. The results in the current case were satisfactory,
with improvements in physical, mental, biochemical and
echocardiographic parameters following a well-planned
CR programme. Therefore, developing good strategies
for patients to adhere to the CR plan is essential.

In China, it is reported that only 24% of major hospi-
tals provide a CR programme (6) and thus it is important
to raise awareness of the benefits of CR. In addition, a
systematic approach to enrolling and recruiting potential
candidates following cardiac surgery is necessary, in order
to implement CR widely throughout China and provide be-
nefits to the increasing number of cardiovascular patients.

CONCLUSION

This case study found that CR resulted in significant
clinical and functional improvements in an adult patient
who had undergone covered CP stent implantation surgery
for CoA. This case highlights the benefits of CR exercise
on blood pressure control, exercise capacity, clinical out-
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comes, depression symptoms and quality of life. Despite
the fact that these results were acquired in a short time,
we expect lasting benefits of CR intervention. In addi-
tion, CR programme guidelines should be developed for
the management of patients who have undergone stent
implantation surgery. Finally, research into larger patient
cohorts, with long-term follow-up, participating in post-
cardiac operation training programmes are needed in order
to raise awareness of the cost-effective benefits of CR in
the clinical setting, and to help improve our knowledge of
detailed physiological changes in this patient population.
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