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 Restrictive cardiomyopathy (RCM) is a rare phenotype among the 

cardiomyopathies. It is a disorder of myocardial muscles with impaired 

ventricular Diastolic filling with distinct impaired hemodynamic 

features, raised ventricular filling pressures. The cause maybe idiopathic 

or secondary to systemic diseases. In countries like India the main cause 

for RCM is due to endomyocardial fibrosis rather than idiopathic form of 

RCM though the evolving pattern is now changing. We conduct a 

retrospective study in our Dr. D. Y. Patil Medical College among 4 

patients with diagnosis of Restrictive cardiomyopathy. We analysed their 

demographic data, clinical manifestations, and radiographic, 

electrocardiographic, echocardiographic, and cardiac catheterization 

studies. On Echocardiography all the cases showed bi-auricular 

dilatation, and restrictive pattern suggestive of diastolic dysfunction. 

Doppler tissue imaging (TDI) shows average E/e ratio of 12 among all 

the 4 patients. Left ventricular systolic function was normal for all the 4 

patients. Two patients underwent cardiac Catheterization, finding high 

RV end diastolic pressure. Cardiac MRI was performed in all the 4 

patients. Four of them showed bi-auricular dilatation with preserved left 

ventricular systolic function & two patient had reduced right ventricular 

systolic function in CMR. We concluded Symptoms of heart failure such 

as hepatomegaly, dyspnoea, ascites is typical of Restrictive 

cardiomyopathy. 2D Echocardiography is the best diagnostic modality 

for early diagnosis and doppler tissue imaging (TDI) helps to evidence 

moderate to severe diastolic dysfunction. CMR can also be helpful to 

find the exact cause of Restrictive cardiomyopathy and obviates the need 

for histopathological diagnosis and biopsy. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Restrictive cardiomyopathy (RCM) is a rare phenotype among the cardiomyopathies. It is a disease, 

characterized as a disorder of myocardial muscles with impaired ventricular Diastolic filling with distinct 

impaired hemodynamic features, raised ventricular filling pressures, with preserved systolic function [1- 4]. 

The cause maybe idiopathic or secondary to systemic diseases such as Hemochromatosis, Fabry disease, 

Amyloidosis etc. There are wide range of symptoms varying from patient to patient such as diminished 

exercise tolerance, dyspnoea, edema, and palpitation has been reported [2]. Patients with idiopathic form 
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usually lie in advanced heart failure stage, i.e., Class-III and Class-IV of the New York Heart Association 

(NYHA) [5]. 

 

In countries like India, Africa, South, and Central America, the main cause for RCM is due to 

endomyocardial fibrosis rather than idiopathic form of RCM though the evolving pattern is now changing 

[6]. Several studies done in the last decade have revealed that the sarcomeric gene mutations are linked to 

cases of idiopathic RCM [7- 10]. RCM in adults has a prolonged course of disease in comparison to 

paediatric cases which often have shown poor prognosis with high mortality rate [11], [12]. Females show a 

higher prevalence of idiopathic RCM than men (female: male ratio, 15:1). Due to poor prognosis and 

variable response to pharmacological therapy, cardiac transplant seems to be the final treatment option 

among these patients [13]. We present four cases of Idiopathic restrictive cardiomyopathy diagnosed at our 

hospital. 

 

2. MATERIAL AND METHODS 

We conduct a retrospective study in our Dr. D. Y. Patil Medical College & Hospital among 4 patients with 

diagnosis of Restrictive cardiomyopathy. We analysed their demographic data, clinical manifestations, and 

radiographic, electrocardiographic, echocardiographic, and cardiac catheterization studies. 

 

3. RESULTS 

Between 2021 January to 2022 January in our hospital 4 patients came to our hospital with symptoms of 

heart failure and we diagnosis hem as Restrictive cardiomyopathy after doing all relevant investigations. 

We observed the patient’s demographic and clinical characteristics which are shown in tables 1 & 2. 

 

Clinical signs of heart failure manifested primarily as dyspnoea of grade-III/IV as per NYHA classification, 

among them. Two patients had associated palpitation and fatigue and one patient had only complain of 

fatigue. The most relevant signs observed on physical examination which supports the diagnosis of heart 

failure were: hepatomegaly, ascites, peripheral oedema. One patient had no signs of heart failure at present, 

dyspnoea of grade-II and palpitation was the only presenting complain for this patient. Cardiomegaly due to 

right or bi-auricular dilatation presenting as increased cardiothoracic ratio in CXR was the only chest x-ray 

findings with this patient. None of the patients had signs of Pulmonary venous-capillary congestion on chest 

x-ray. 

 

The most common electrocardiographic findings (Table-3) were evidence of dilatation of both auricles, and 

ST-T changes. Two patients were having AF at the time of first presentation in our OPD and reverted to 

sinus rhythm after treatment with IV Amiodarone. One patient among them after 5 days developed 

prolongation of QTc and hence Amiodarone was stopped. Only one patient showed ST segment depression. 

 

 On Echocardiography ll the cases showed bi-auricular dilatation, and restrictive pattern suggestive of 

diastolic dysfunction(table-4). Doppler tissue imaging (TDI) shows average E/e ratio of 12 among all the 4 

patients. Left ventricular systolic function was normal for all the 4 patients. 

 

Two patients underwent cardiac Catheterization, finding high RV end diastolic pressure. (Table-5) 

 

Cardiac MRI was performed in all the 4 patients (Table-5). Four of them showed bi-auricular dilatation with 

preserved left ventricular systolic function & two patient had reduced right ventricular systolic function in 

CMR. 
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TABLE 1: Demographic characteristics of patients 

PATIENT GENDER AGE SURVIVAL(MONTHS) OUTCOME & Treatment 

1 F 55 From  time  of  Dx  3 Awaiting Transplant 

   years ago till date(36) B-blocker,diuretics, 

    Anticoagulation 

2 F 35 From  time  of  Dx  4 Awaiting transplant 

   years ago till date(48) B-blocker,diuretics, 

    Anticoagulation 

3 M 40 From  time  of  Dx  1 Loss of follow-up 

   year ago till date(12) B-blocker, diuretics 

4 M 18 From  time  of  Dx  6 At home 

   months ago till date B-blocker 

 

TABLE 2: Clinical characteristics and Cardiothoracic Index(CTI) 

PATIENT SYMPTOMS HEAPTO ASCITES Peripheral Auscultation CTI 

  MEGALY  edema   

1(55yrs) SOB- Yes Yes Yes Normal 0.61 

 III,PALPITATION,      

 FATIGUE      

2 (35 yrs) SOB- Yes Yes Yes Normal 0.63 

 IV,PALPITAION,      

 FATIGUE      

3(40 yrs) SOB-III,FATIGUE Yes No Yes Normal 0.6 

       

4(18 yrs) SOB-II, Yes No No Normal 0.62 

 PALPITATION      

       

 

CTI: Cardiothoracic Index 

 

Table 3: Electrocardiographic data from patients in milliseconds 

Patient Age QRS(7 QTc Rhythm 

 

Auricular 

dilation  ST NEGATIVE 

  0-110 ms    Depression T WAVE 

  msec)       

          

1 55 90 600 AF Biauricular  No V4-V6 

    reverted      

    to Sinus      

2 35 90 420 AF Biauricular  No V5-V6 

    reverted      

    to sinus      
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3 40 100 400 Sinus Biauricular  No  V1-V4 

          

4 18 80 390 Sinus Biauricular  II,III,aVF,V5  II,III,aVF,V5, 

       ,V6  V6 

          

 

The QRS duration represents the ventricular depolarization time. A prolonged QRS is associated with 

higher mortality in patients with heart failure 

 

The QT interval represents the ventricular repolarization time. The mean QTm value varies with age. 

because heart rate affects the duration of QT, the corrected (QTc) is used. A prolonged QT predisposes to 

ventricular arrhythmias. An abnormally prolonged QTc> 450 msec in men, >470 msec in women. 

 

An ST segment depression >0.1mv in patients is abnormal and is grounds to suspect pericarditis, ischemia 

or hypertrophy. 

 

Table 4: Echocardiographic findings 

Patient Age(Years) Auricular Dilation LVDD LVEF(%) 

 

Diastolic 

Dysfunction 

       

      

1 55 Biauricular 40 58 Grade-III 

2 35 Biauricular 46 60 Grade-III 

3 40 Biauricualr 45 62 Grade-III 

4 18 Biauricular 32 68 Grade-III 

 

LVDD Left ventricular diastolic dimension. The greatest length between the walls of the left ventricle at the 

end of the diastole. The normal value depands on the patient’s height and weight. It was normal in all cases 

which indicates that there is no dilation of the left ventricle. 

 

LVEF: Left ventricle ejection fraction. A quantative measurement of ventricular systolic function which 

represents the percentage of blood expelled by the left ventricle and is normal between 55 and 70 %. 

 

TABLE-5: Results of Cardiac catheterization and CMRI 

PATIENT End diastolic CMRI 

 PRESSURE OF  

 RV (mmHg)  
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1>(55yrs) 20 Bi-auricular dilatation, Reduced RV capacity & Systolic 

  Function. 

   

2>35(yrs) 17 Bi-auricular dilatation, RV reduced capacity 

  & Reduced systolic function. 

   

3>40(yrs) - Bi-auricular dilatation. 

   

   

4>18 (yrs) - Bi-auricular dilatation. 

   

 

Right ventricle(RV). RV end diastolic pressure is the pressure generated in a cavity at the end diastole. For 

the RV a value above 7 mmHg is interpreted as a ventricle with restrictive filling and increases the risk of 

death in patients with restrictive cardiomyopathy. 

 

 
Fig 1: CMR Bi auricular dilatation in 35 year old female patient with intramural and subpericardial 

enhancement in multiple myocardial segments and more along RV insertion sites and inferior wall of RV. 
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Fig 2:-Diastolic dysfunction in a 35 year old female patient with Restrictive Cardiomyopathy 

 

4. Discussion 

The cardiomyopathies are a heterogeneous group of myocardial diseases with no structural cardiac defects. 

According to the World Health Organization, they can be classified in: 1) dilated; 2) restrictive; 3) 

hypertrophic; 4) cardiomyopathy-arrhythmogenic right ventricular cardiomyopathy-dysplasia [14], [15]. 

Depending on their causes they are divided in: a) primary (genetic, acquired, and mixed) and b) secondary. 

[16], [17]. RC is rare, accounting for 3 to 5% of all cardiomyopathies. [18] it is characterized by restrictive 

filling of both ventricles with diastolic dysfunction 

 

and systolic function preserved. In adults, causes secondary to systemic diseases such as amyloidosis, 

sarcoidosis, Andersen disease, Fabry disease, Loffler disease, etc., are more common. In cases of idiopathic 

and hereditary restrictive cardiomyopathy mutations in the genes TNNI2, TNNI3, and ACTC have been 

described, associated with sarcomere protein diseases [17]. Also, there are mutations unique to each disease 

in secondary cardiomyopathies. 

 

In Restrictive cardiomyopathy there is biventricular diastolic dysfunction with systolic function preserved. 

Ventricular filling is altered due to stiffening of the ventricular walls thus causing a disproportionate 

increase in ventricular diastolic pressure in response to small volumes of blood coming from auricles, which 

in turn causes dilation of both auricles. 

 

Clinical manifestations of the Restrictive cardiomyopathy are variable, with signs of systemic venous 

congestion predominating, [19], [20] with varying degrees of pulmonary artery hypertension caused by 

pulmonary venous-capillary hypertension due to difficulty in left auricular emptying. Symptoms like 

dyspnoea, and tachycardia are often confused with respiratory causes. Physical examination reports signs of 

heart failure; hepatomegaly is the most constant sign, as well as auscultation of the third and fourth sounds. 

 

In initial stages x-rays often show the heart with normal chamber sizes, and as the disease advances 

cardiomegaly due to auricular dilation, which is the most common finding, appears [18], [20]. The 

electrocardiogram shows biauricular dilation manifested by high and bimodal P waves; the QRS is narrow 

and without alterations. Some patients can show ST segment depression without signs of ischemia and T 

wave may be negative [20]. Due to auricular dilation supraventricular arrhythmias, such as atrial 

extrasystoles or atrial fibrillation, may appear. 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 09, November, 2022 

  

5297 
 

The 2D echocardiography is helpful to rule out any structural abnormality and differentiate Restrictive 

cardiomyopathy from other cardiomyopathies. Typical findings are auricular dilation, diastolic dysfunction, 

systolic function preserved or very similar to normal, and lack of ventricular dilation [21]. Doppler 

ultrasound measures the rate of flow entering the ventricles. Rate E represents rapid ventricular filling, 

while rate A represents filling secondary to atrial contraction. In Restrictive cardiomyopathy, diastolic 

failure of the ventricles with a E/A ratio>1.5 and septal E’<8 is invariably present in all our cases. Doppler 

tissue imaging is very useful as it can identify cases with early diastolic dysfunction, anticipating 

macroscopic morphological changes. 

 

Cardiac catheterization records high right ventricular end diastolic pressures in two cases. The atrial 

pressure curve presents early diastolic collapse with rapid elevation and plateau (square root sign). The 

main indication for cardiac catheterization is biopsy in case of systemic disorders, a practice which is 

tending to disappear with the advance of other molecular and radiological diagnostic techniques such as 

cardiac magnetic resonance. 

 

CMR is important in the study of secondary cardiomyopathies where specific findings have been described 

due to amyloidosis, sarcoidosis, Loffler endocarditis, and endomyocardial fibrosis [22]. It helps 

differentiate from other cardiomyopathies and in differential diagnosis with constrictive pericarditis [22]. 

Differential diagnosis should be made with constrictive pericarditis, which may manifest with clinical signs 

of heart failure and echocardiographic findings of restriction with diastolic failure [22]. Doppler tissue 

imaging and magnetic resonance are used to establish differential diagnosis. 

 

Treatment should focus on alleviating congestive symptoms with diuretics and fluid restriction. Use of 

anticoagulants should be considered due to the high rate of thrombus formation associated with auricular 

dilation and AF. In idiopathic cases (the most common in children) transplantation may be the only option. 

Survival rates have been reported of 86% at one year and 50% at two years [23], [24]. The prognosis of the 

disease is very poor, survival at two years from diagnosis is not above 50% and mortality increases when 

there is syncope [21]. Other markers of poor prognosis are radiographic evidence of pulmonary congestion, 

right ventricular end-diastolic pressure above 11 mmHg, left ventricular end-diastolic pressure above 22 

mmHg. Some studies report 100% mortality or need for transplant in the first 5 years after diagnosis [25]. 

 

5. CONCLUSIONS 

In our study patients had similar findings those described in universal literature. Symptoms of heart failure 

such as hepatomegaly, dyspnoea, ascites are typical of Restrictive cardiomyopathy. 2D Echocardiography is 

the best diagnostic modality for early diagnosis and doppler tissue imaging (TDI) helps to evidence 

moderate to severe diastolic dysfunction. CMR can also be helpful to find the exact cause of Restrictive 

cardiomyopathy and obviates the need for histopathological diagnosis and biopsy. 

 

6. References 

[1] Brandenburg RO, Chazov E, Cherian G, Falase AO, Grosgogeat Y, Kawai C, et al. Report of the 

WHO/ISFC task force on definition and classification of cardiomyopathies. Circulation 1981;64:437A-8A. 

 

[2] Benotti JR, Grossman W, Cohn PF. Clinical profile of restrictive cardiomyopathy. Circulation 

1980;61:1206-12. 

 

[3] SiegelRJ, Shah PK, Fishbein MC. Idiopathic restrictive cardiomyopathy. Circulation 1984;70:165-

9. 



Sridevi, et.al, 2022                                                                                                  Azerbaijan Medical Journal 

 

5298 
 

[4] Richardson P, McKenna W, Bristow M, Maisch B, Mautner B, O’Connell J, et al. Report of the 

1995 World Health Organization/ International Society and Federation of Cardiology task force on the 

definition and classification of cardiomyopathies. Circulation 1996;93:841-2. 

 

[5] Nihoyannopoulos P, Dawson D. Restrictive cardiomyopathies. Eur Heart J Cardiovasc Imaging 

2009;10:iii23-33. 

 

[6] Kushwaha SS, Fallon JT, Fuster V. Restrictive cardiomyopathy. N Engl J Med 1997;336:267-76. 

 

[7] Kubo T, Gimeno JR, Bahl A, Steffensen U, Steffensen M, Osman E, et al. Prevalence, clinical 

significance, and genetic basis of hypertrophic cardiomyopathy with restrictive phenotype. J Am Coll 

Cardiol 2007;49:2419-26. 

 

[8] Mogensen J, Kubo T, Duque M, Uribe W, Shaw A, Murphy R, et al. Idiopathic restrictive 

cardiomyopathy is part of the clinical expression of cardiac troponin I mutations. J Clin Invest 

2003;111:209-16. 

 

[9] Peddy SB, Vricella LA, Crosson JE, Oswald GL, Cohn RD, Cameron DE, et al. Infantile restrictive 

cardiomyopathy resulting from a mutation in the cardiac troponin T gene. Pediatrics 2006;117:1830-3.  

 

[10] Rai TS, Ahmad S, Bahl A, Ahuja M, Ahluwalia TS, Singh B, et al. Genotype phenotype correlations of 

cardiac beta-myosin heavy chain mutations in Indian patients with hypertrophic and dilated 

cardiomyopathy. Mol Cell Biochem 2009;321:189-96. 

 

[11] Weller RJ, Weintraub R, Addonizio LJ, Chrisant MR, Gersony WM, Hsu DT, et al. Outcome of 

idiopathic restrictive cardiomyopathy in children. Am J Cardiol 2002;90:501-6. 

 

[12] Fenton MJ, Chubb H, McMahon AM, Rees P, Elliott MJ, Burch M, et al. Heart and heart-lung 

transplantation for idiopathic restrictive cardiomyopathy in children. Heart 2006;92:85-9. 

 

[13] Bograd AJ, Mital S, Schwarzenberger JC, Mosca RS, Quaegebeur JM, Addonizio LJ, et al. Twenty-

year experience with heart transplantation for infants and children with restrictive cardiomyopathy: 1986-

2006. Am J Transplant 2008;8:201-7. 

 

[14] Elliot P, Andersson B, Arbustini E, Bilinska Z, Cecchi F, Charron P, et al. Classification of the 

cardiomyopathies: A position statement from the European Society of Cardiology Working Group on 

Myocardial and Pericardial Diseases. Eur Heart J 2008;29:270–276. 

 

[15] Richardson P, McKenna W. Report of the 1995 World Health Organization/International Society 

and Federation of Cardiology Task Force on the definition and classification of cardiomyopathies. 

Circulation 1996;93:841-842. 

 

[16] Maron JB, Towbin A, Thiene G, Antzelevitch C, Corrado D, Arnett D, et al. Contemporary 

definitions and classification of the cardiomyopathies. Circulation 2006;113:1807-1816. 

 

[17] Sen-Chowdhry S, Syrris P, McKenna WJ. Genetics of restrictive cardiomyopathy. Heart Fail Clin 

2010;6:179-186. 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 09, November, 2022 

  

5299 
 

[18] Cox FG, Sleeper AL, Lowe MA, Towbin AJ, Colan DS, Orav J, et Al. Factors associated with 

establishing a causal diagnosis for children with cardiomyopathy. Pediatrics 2006;118:1519-1531 

 

[19] Russo LM, Weber SA. Idiopathic restrictive cardiomyopathy in children. Heart 2005;95:1199-

1202. 

 

[20] Tamaki H, Etsuko T, Kenichi K, Hatsue U, Osamu Y, Shigeyuki El. Electrocardiographic and 

clinical characteristics of idiopathic restrictive cardiomyopathy in children. Circ J 2007;71:1534 – 1539. 

 

[21] Rivenes S, Kearney D. Sudden death and cardiovascular collapse in children with restrictive 

cardiomyopathy. Circulation 2000;102:87 

 

[22] Gupta A, Singh G, Seth S, Sherman S. Cardiac MRI in restrictive cardiomyopathy. Clin Radiol 

2012;67:95-105 

 

[23] Bogrand AJ, Mital S, Schwarzenberger JC, Mosca RS, Quaegebeur JM, Addonizio LJ, et al. 

Twenty years’ experience with heart transplantation for infants and children with restrictive 

cardiomyopathy: 1986-2006. Am J Transplant 2008;8:201-207. 

 

[24] Zangwill SD, Naftel D, L`Ecuyer T, Rosenthal D, Robinson B, Kirklin JK, et al. Outcomes of 

children with restrictive cardiomyopathy listed for heart transplant: a multi-institutional study. J Heart Lung 

Transplant 

 

[25] Mongersen J, Arbustini E. Restrictive cardiomyopathy. Curr Opin Cardiol 2009;24:214- 


