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Abstract 

Cardiovascular disease is one of the highest causes of death and 

disability in the world. One of the treatments to reduce the 

disability from cardiovascular disease is Cardiac Rehabilitation 

(CR). CR is a multidisciplinary system and tailored made 

management for a patient with known cardiovascular disease. The 

goals of CR are to maximize physical endurance, modifying 

cardiac risk factors, and addressing returns to work. CR also plays 

the role as a secondary prevention for the new cardiovascular 

events that decreased the mortality of cardiovascular disease. This 

article reported a CR for a 22-year-old male patient with 

Cardiovocal syndrome also known as Ortner’s syndrome, a rare 

condition characterized by a heart failure that accompanied by 

hoarseness caused by paralysis of the Left Recurrent Laryngeal 

Nerve (LRLN). The CR in this case was a phase two 

CR that supposed to be done at the outpatient clinic or 

Center-Based Cardiac Rehabilitation (CBCR). We design a Home-

Based Cardiac Rehabilitation (HBCR) due to some limitations of 

the patient to come to the outpatient clinic every day. The HBCR 

for the patient was tailored made exercise that consist of breathing 

exercises, endurance exercises, and muscles strengthening 

exercises. We performed the 6MWT for the patient to assess his 

physical endurance and provide an easy way for patient to 

communicate with us if he found difficulties during his HBCR. 

After three months patient has physical endurance was improved, 

his voice was back to normal and he was able to return to work. 

HBCR can be an alternative for CBCR where patient have 

limitation to come to the hospital or CBCR also gave flexibility for 

the patient to exercises every day. 
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INTRODUCTION 

Cardiovocal syndrome (CVD) or 

Ortner’s Syndrome is one of the rare cases 

in cardiovascular disease. The 

cardiovascular disease is one of the leading 

causes of death in the world also the 

highest cause of disability. According to 

World Health Organization the number of 

deaths caused by CVD globally in 2019 

was estimated about 17,9 million people 

represented 32% of all cause of death. In 

Indonesia, CVD remain the leading cause 

of death with the prevalence continues to 

increase every year.1,2 

Based on data from The Basic 

Health Research of Indonesia, the 

incidence of CVD is increasing with 15 out 

of 1000 people suffering from CVD in 

2018. This resulted an increase of 

prevalence from 0.5% to 1.5% in 2018. The 

changes in lifestyle, a sedentary lifestyle 

make the incidence of CVD also occurs in 

younger age groups, whereas the advanced 

of science in medical field also led to an 

increase in the number of patients who can 

survive after experiencing a severe CVD. 

With the increase of the incidence of CVD, 

the burden of health care services will be 

increase as well as the economic burden 

will also be increase due to a decrease in 

the productivity of patients suffering from 

CVD.2,3,4 

 Therefore, an adequate preventive 

and rehabilitative procedure are needed for 

the community. The preventive procedure 

themselves aim to prevent the occurrence 

of CVD by reducing the incidence of CVD 

while the rehabilitative procedure aim to 

prevent the recurrence of CVD by 

controlling risk factors, preventing and or 

reducing the disability in those who 

experience CVD by maximizing their 

physical abilities so they can remain 

productive that make them can return to 

work this will certainly help to reduce the 

economic burden and reduce the stress 

levels due to the disability after a CVD 

event, especially for patients who are in the 

productive age group.3,4 

The treatment for CVD from the 

Physical Medicine and Rehabilitation 

(PMR) is CR. The CR is a treatment to 

reduce the disability that arise from a CVD 

which is a multidisciplinary system and a 
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tailored-made management for patient with 

known CVD. CR has also been approved 

by cardiologists as one of the treatments 

that must be given to patients with CVD. 

The goals of CR are to maximize physical 

endurance, modify cardiac risk factors, and 

address to returns to work. Based on these 

goals, CR will be very useful for CVD 

patients.3,4,5  

CR itself is divided into 3 phases 

which are phase 1, the inpatient phase, 

phase 2, the outpatient phase and phase 3, 

the maintenance phase. Phase 1 or the 

inpatient phase is a phase when the patient 

is hospitalized, this includes to educate the 

patients about their disease, planning the 

initial management of medical 

rehabilitation, which consist of the early 

mobilization to minimize the effect of 

prolonged bed rest following the acute 

cardiac events and early exercise to prepare 

the patient’s physical endurance and help 

the acceleration of the patient to be ready 

to discharge from hospitalization.4,5,6 

Phase two or the outpatient phase is 

a phase given after the patient was allowed 

to go home, it is usually carried out in the 

outpatient clinic or known as Center-Based 

Cardiac Rehabilitation (CBCR). This 

phase includes the reassessment of 

patient’s physical endurance after dismiss 

from hospital, the tailored made 

management based on the patient's 

reassessment and supervised exercise 

program. Also includes to educate the 

patient how to manage the cardiovascular 

risk factors, the healthy lifestyle and 

counseling about the importance of 

lifestyle modifications which includes 

dietary changes, smoking cessation, 

nutrition psychosocial management, and 

educate the patient to always self-monitor 

their symptoms. The goal in this phase is to 

regain their physical endurance so they can 

be able to return to work. Phase three or the 

maintenance phase, is an independent 

training phase for patients who are 

considered to have completed phase two. 

The phase three of CR is a continuous 

training phase both independently and 

community-based with the main goal of a 

sustainable maintenance of healthy 

lifestyle habits that will control the CVD 

risk factors. 5,6 
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The Cardiovocal syndrome or 

Ortner's syndrome was discovered by 

Norbert Ortner in 1917, occurs in a patient 

who experienced heart failure with an 

additional symptom of hoarseness because 

of the paralysis of The Left Recurrent 

Laryngeal Nerve (LRLN) due to 

compression caused by enlargement of the 

heart.4-10 

The incidence of Cardiovocal 

syndrome in the literatures that were 

recorded only around 1.5% to 6.3% of all 

causes of unilateral vocal cord paralysis 

made it a very rare case.1,2,3,4.  CR has an 

important role in the management of heart 

failure cases as well as in patients with 

Cardiovocal syndrome. CR that consists of 

3 phases, which are inpatient, outpatient 

and maintenance phase play an important 

role in helping to restore the patient's 

physical endurance also can control the risk 

factors and help patients prepare 

themselves to be able to return to work 

again, making them remain productive 

after experiencing a cardiac event as well 

as increase patient has happiness and 

satisfaction with the health services they 

had received in order to obtain their 

best abilities in improving the quality of 

life after a serious illness. The prognosis of 

Cardiovocal syndrome can be increased by 

CR. Here we present a unique case with 

tailored made cardiac rehabilitation at 

home.7,8 

 

CASE REPORT 

A 22 years old male referred to the 

PMR Outpatient Polyclinic from the 

Cardiovascular Polyclinic on February 27th 

2023. The patient was diagnosed with 

Cardiovocal syndrome after experiencing a 

Heart Failure (HF) caused by 

perimyocarditis. The patient was 

hospitalized on January 19th 2023. He came 

to the Emergency Room (ER) of Wangaya 

Regional Hospital with complaints of 

fluctuating fever from January 14th, 2023. 

The patient has body skin look yellowish, 

he also said he got nausea and vomiting 

every time he ate, feeling shortness of 

breath and cough from one week before 

entering the hospital and said his voice 

became hoarse when he came to ER. When 

he arrived, the patient's general condition 
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looked weak but his consciousness was 

good. 

Physical examination revealed that 

his blood pressure was 80/60 mmHG, heart 

rate was 99 times minute, body 

temperature was 38.1 degrees celcius, 

respiration rate was 20 times minute, his 

body weight was 70 kilograms. The 

electrocardiography at the ER showed 

Normal Sinus Rhythm (NSR) with the Left 

Bundle Branch Block (LBBB). The x-ray 

of the thorax showed the cardiomegaly. His 

blood test showed high White Blood Cells 

(WBC) 13.20 x103/ul, Haemoglobin 11.8 

g/dL, Haematocrite 35.8%, Trombhocyte 

275x103/ul. Total billirubine was high as 

5.64 mg/Dl, Direct billirubine was high as 

4.7 mg/Dl, Indirect billirubine was normal 

as 0.94 mg/Dl. SGOT was high 72 U/L, 

SGPT was high 103 U/L. Serum Urea 38 

mg/Dl, Cretinine was high as 2.4 mg/Dl. 

The abdominal ultrasonography on 

January 19th 2023 revealed that he had 

hepatomegaly, with mild splenomegaly, 

and cholecystitis. Uric acid was high as 9.5 

mg/Dl. The HbsAg and Anti HCV 

examination was negative. The therapy 

given when admitted to the Emergency 

Room (ER) was oxygen with a nasal 

cannula two liters per minute, infusion of 

NaCl 0.9% 12 drops per minute, 

atorvastatin 1x 20 mg per orally, miozidine 

35mg twice daily per orally, vascon 

(norepinephrine) with given dose was 0.05 

meq/bw/hour. The patient was also 

consulted to the Internal Medicine 

Department because there was an increased 

in bilirubin levels and liver function. On 

the same day an echocardiography and 

whole abdominal ultrasound examination 

were carried out. 

 From the echocardiography on 

January 19th, 2023, the Ejection Fraction 

(EF) results were 35% with Mild Atrial 

Regurgitation, Mild Mitral Regurgitation 

and Mild Tricuspid Regurgitation. 

Abdominal ultrasonography revealed a 

hepatomegaly with cholecystitis. On the 

second day of hospitalization, the patient 

was consulted to the Pulmonology 

department for coughing and shortness of 

breath. The Pulmonology department 

stated that there was no pneumonia or other 

inflammation found in the lungs. The 
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patient's diagnosis at the time of 

hospitalization was HF caused by 

perimyocarditis, improved cardiogenic 

shock, cholecystitis, transaminitis and fatty 

liver. After being hospitalized for nine 

days, on January 27th, 2023 the patient was 

allowed to went home, where his 

complaints of shortness of breath and 

weakness had improved but his voice was 

still hoarse. January 30th, 2023 was 

scheduled for the patient to go to the 

Cardiovascular and Internal Medicine 

polyclinic after hospitalization. At that 

time, he still felt easy to get fatigue and 

hoarseness. The next scheduled visit was 

on February 3rd, 2023. At that time the 

patient was referred to the Ear Nose and 

Throat (ENT) polyclinic for further 

examination of his voice which was still 

hoarse. The ENT specialist diagnosed the 

patient with dysphonia and planned a 

diagnostic laryngoscopy to confirm the 

cause of his dysphonia. 

 On February 7th, 2023, the results of 

diagnostic laryngoscopy revealed that the 

cause of his dysphonia was left vocal cord 

paralysis caused by paralysis of the LRLN. 

From the ENT department there was no 

additional treatment, the suggested 

treatment was accordance to the 

Cardiovascular department. On February 

27th, 2023, the patient was referred to the 

PMR department for evaluation of his 

limited physical abilities. When he came to 

the PMR polyclinic he was still having a 

limited physical endurance and hoarseness. 

He was easy to get fatigue and felt uneasy 

to breathe after five minutes of walking. 

The patient was worked in the 

production unit of a pottery company 

which required him to do a heavy work 

such as lifting clay and pottery. He was 

also the bread winner in his family. He has 

tried to go work for two days before, and 

he felt uneasy at work like having 

palpitations dan difficulty in breathing 

while lifting pottery.  Currently, with his 

limited physical endurance, the patient 

cannot return to work.  

  Physical examination revealed the 

blood pressure (BP) was 100/70 mmHg, 

resting heart rate (HR) was 70 beats per 

minute, respiration rate (RR) was 22 times 

per minute, oxygen saturation was 98% 
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room air. The echocardiography during 

hospitalization showed the Ejection 

Fraction (EF) for only 35% and the 

diagnostic laryngoscopy found the 

paralysis of left vocal cord due to LRLN 

paralysis. The first examination of his 

physical fitness was carried by the count 

test, sit to stand test and the six-minute 

walk test (6MWT). He can count 14 until 

18 times for every single deep inhalation, 

he can sit to stand for 18 times in 30 

seconds. At his first 6MWT, the patient can 

cover a distance of 204 meters, which 

results in VO2max 16,59 and Metabolic 

Equivalents (METs) of 4.74. The vital 

signs after the exercises test were shown 

that his BP was 100/60 mmHG, HR was 92 

beats per minute, RR was 22 times per 

minute and oxygen saturation was 98% 

room air. The patient was diagnosed with 

Cardiovocal syndrome based on the 

presence of cardiomegaly on x-ray due to 

HF caused by his perimyocarditis followed 

by hoarseness caused by LRLN paralysis. 

 A phase two CR program was tailored 

made for the patient following the pre-

exercise testing at the hospital. The 

exercise program consists of breathing 

exercises, endurance exercises, and 

muscles strengthening. The breathing 

exercises was a deep breathing and chest 

expansion exercise. The deep breathing 

exercise should be repeated for ten times in 

three sessions also the chest expansion 

exercise. The endurance exercises 

following the FITT (Frequency, Intensity, 

Time and Type) prescription. The 

Frequency minimum was five times per 

week, the Intensity that we gave was the 

moderate intensity with the duration five 

until ten minutes that can be increased to a 

maximal 30 minutes. Type of the exercise 

was walking. The moderate intensity was 

measured using the Karvonen Formula 

with the targeted heart rate between 40% 

until 60% from the maximum heart rate. 

Based on the Karvonen Formula the 

targeted heart rate during exercises was 

between 80 and 100 beats per minute. 

Muscle strengthening exercises consist of 

three exercises, the first was tiptoeing with 

both legs for ten times in three sessions, the 

second was half squats for ten times in 

three sessions and the third was sit to stand 
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on a chair for ten times in one session. 

Ideally, phase two CR was planned to be 

center-based cardiac rehabilitation 

(CBCR) conducted in the hospital's 

outpatient clinic. However, due to distance 

constraints, the decision was made to 

implement a home-based cardiac 

rehabilitation (HBCR) program instead. 

There also some contraindications for the 

HBCR which are acute myocardial 

infarction, unstable angina, uncontrolled 

arrythmias, new onset of atrial fibrillation 

in congestive heart failure, aortic stenosis, 

active myocarditis, perimycarditis or 

endocarditis, regurgitant valvular heart 

disease need to surgery, acute pulmonary 

edema, uncontrolled asthma, uncontrolled 

diabetes, acute systemic illness and 

respiratory failure.  

 The patient was not having all the 

contraindications when we started the 

HBCR. The patient was instructed to 

terminate exercise immediately if they 

experienced any cardiovascular symptoms, 

including chest pain or discomfort, 

palpitations, or dyspnea. In addition, the 

patient asked to routinely record his 

exercise in a note regarding duration of the 

exercises.  He also  

 

RESULTS 

 In the first month, the patient was 

directed to do moderate activity. When the 

patient came to visit the hospital, he felt 

better but his voice was still hoarse, he did 

the endurance exercise for about 15 

minutes daily. Every time patient came to 

visit outpatient policlinic, we did the 

6MWT to determine the patient's physical 

endurance progress during HBCR. The 

second echocardiography on March 23rd, 

2023 revealed the improvement of EF from 

35% to 59%. Entering the second month, 

the patient said he felt better and the 

hoarseness had decreased. Cardiology 

department also did the treadmill test, the 

result was fair fitness level (Figure 1). The 

following month, patient felt better and his 

voice has returned to normal. The changes 

of physical fitness level can be seen in table 

1, his METs went from 4.75 on his first 

attempt. After three months of CR, on May 

27th 2023, we did the 6MWT for the patient 
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and he scored METs 9.65. He was declared 

able to return to work. 

 

DISCUSSION 

CR consist of three phases which 

are phase one, the inpatient phase, phase 

two, the outpatient phase and phase three, 

the maintenance phase. The patient in this 

case was consulted from the 

Cardiovascular polyclinic to the PMR 

polyclinic after hospitalization so that the 

CR given was refers to phase two which is 

the outpatient phase. The goal is to gain 

their physical endurance so they can be 

able to return to work.11-14 

 
Figure 1. Result of the treadmill test of on April 

25th, 2023 

 

After experiencing an episode of heart 

failure, patient reported symptoms of 

fatigue and hoarseness. The patient was 

discharged from hospital for a month but 

still complained of fatigue and hoarseness. 

Cardiac Rehabilitation is an important 

treatment that must be given to a patient 

with heart problem to accelerate the 

recovery of physical fitness, control the 

risk factors and prepare the patient to return 

to work. The purpose for referred patient to 

Physical Medicine and Rehabilitation 

Department accordance with the function 

of CR.4-9 

 

Table 1. The changes of METs during patient’s exercise 

in the Outpatient Polyclinic Wangaya Regional Hospital. 

Date SpO2 (%) Heart Rate 
X/mnt 

Borg 
Scale  

METs 

Befo

re 

After Befo

re 

After 

02-28-

2023 

98 95 98 113 14 4.75 

03-06-

2023 

96 95 98 111 14 7.63 

03-13-
2023 

95 98 96 109 13 7.84 

03-20-

2023 

97 98 86 128 13 8.97 

04-11-
2023 

94 98 86 129 13 9.18 

04-26-

2023 

98 99 85 119 11 9.45 

05-27-

2023 

98 99 86 112 11 9.65 

 

In this case, patient received phase 

two CR where the CR program consist of 

routine physical exercises carried out at the 

polyclinic or hospital that also called 

CBCR. However, due to distance 

limitations and patient needs someone to 

accompany him while doing exercises at 
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the polyclinic, we decided to make the 

exercises as a HBCR.7,8,9  

Cardiac Rehabilitation program 

requires follow-up from 12 to 18 weeks. 

Home Based CR following scheduled 

hospital visit was chosen for the phase two 

CR in this case was an alternative for the 

patient to enable the patients to do cardiac 

exercise continously even though was 

distance constraints that inhibits patient’s 

ability to do hospital visit regularly. With 

HBCR, patient has time flexibility and still 

felt comfortable at his own home.  Patient’s 

compliant to the exercise regiments was 

high due to flexibility exercises schedule 

and because its cost effective. Thus made 

the HBCR an alternative for the usual 

CBCR for him. Some studies said that 

HBCR was as good as CBCR in helping 

patient regain their physical endurance, 

another literature said that HBCR is more 

effective and efficient because it is easier 

to do and costs less. 9-12.  

During his visit to the polyclinic, 

we did the 6MWT exercises. The 6MWT is 

one of the methods be used to assess the 

exercise capacity when standard treadmill 

or cycle testing did not available. This 

method can be applied easily because it can 

be done anywhere as long as there is 

sufficient path length. Distance walk was 

the primary outcome of the test and best 

used in a serial manner to evaluate changes 

in exercise capacity, assess the 

improvements in his physical 

endurance.5,6,13  

Cardiovocal syndrome or Ortner's 

Syndrome is a rare condition in patients 

who experience HF where hoarseness 

occurs due to pressure on the LRLN caused 

by an enlargement of the heart close to the 

path of the LRLN. This pressure caused a 

paralysis of the LRLN which further 

caused a paralysis of the vocal cords, made 

patient's voice to became hoarse. Paralysis 

of the LRLN can be returned to normal by 

reducing the size of the enlarged heart that 

would release the squeeze of the left RLN 

along with strengthening the skeletal 

muscles, with physical exercises. Patient's 

voice can return to normal as the skeletal 

muscles of the vocal cords have also been 

strengthened.7-12. 
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CONCLUSION 

 CR is one of the important managements 

for a patient with heart problem. It was 

proven to speed up the recovery of physical 

endurance, controlling the risk factors and 

helped the patient to gradually return to 

work.  CR has three phases from the 

inpatient to the outpatient. Every phase has 

a specific purpose. For this case the CR 

was a phase two CR that should be done as 

a CBCR. The main purpose was to speed 

up the recovery of the physical endurance. 

We gave him the HBCR due to some 

constrictions. HBCR was proven to be an 

alternative for CBCR especially in some 

conditions like in this case where patient 

has some limitations to came to the hospital 

every day. HBCR also gave pleasant and 

flexibility for the patient to went exercises 

every day also seems to be a cost effective. 

Some literatures also said that HBCR gave 

an equal result as CBCR also more cost 

effective. In this case the HBCR was 

proven to gave the patient a good result in 

improving patient’s physical endurance 

and control the risk factor for the CVD.  
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