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We embrace ‘Life in felicity’ pouring on us its high-blazing mightiness with joy through the 

integrated network of  Bio-tissues. The greatest glory in life lies not in never falling , but in 

rising again with a richness of smile and strength.  

O Heart , we worship thou as a source of spreading energy everywhere in psyche and soma. 

Thou are absolutely unique – the glory of life is dependent upon thou existence. On the 

pathway being cursed as pumping failure thou still try the best to compensate the loss by 

responding to this ‘Bio-physiological adaptation’ -   

 Neurohormonal feedback, via activation of the sympathetic nervous system and the  

renin-angiotensin system. 

 Frank-Starling law 

This is rightly said that Life is either a daring adventure or nothing at all.  

 

1. Introduction 

Dilated cardiomyopathy (DCMP) is considered as a symmetrical dilated left ventricle (LV) 

endowed with poor systolic contractile function ; right ventricle (RV) may also be involved 

as a companion. This pathophysiological entity suggests underlying heart failure syndrome 

with low ventricular ejection fraction. 

This clinical pathophysiological entity is said to occur without coronary artery disease , 

hypertension , any significant valvular lesion or congenital heart disease. Such cases 

occurring de novo are designated as ‘Dilated cardiomyopathy’. One-third of the cases are 

familial in origin , others are associated with chronic excessive alcohol intake or late 

autoimmune reaction to viral myocarditis. Some anti-neoplastic agents (doxorubicin , 

trastuzumab , imatinib) and multiple other risk etiologies like connective tissue disorders , 

heamochromatosis , sarcoidosis , muscular dystrophies , etc. should also be taken into 

consideration. Most cases of DCMP are idiopathic in nature.  

In North-America and Europe , the incidence of symptomatic dilated cardiomyopathy is 

20/100000 with a prevalence of 38/100000. Males are affected more compared to females 

almost with a ratio of 2:1. Such cases are also encountered not uncommonly in India.  

ECG is a commonly used diagnostic tool in cardiology which can also be applied to detect 

such cases with a specific set of findings with a moderate specificity but low sensitivity.  

This becomes essential to detect such cases on the earliest opportunity because early 

treatment can slow the pathophysiological process and prevent heart failure symptoms, 

hopefully with increased life expectancy.  
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2. Pathophysiological approach to DCMP 

This would be easier to grasp the electrocardiographic pattern in DCMP by exploring the 

associated pathophysiological process. 

The basic histopathological changes show myofibrillatory loss accompanied with interstitial 

fibrosis and T-cell infiltrates. This is a slowly creeping pathological entity associated with left 

ventricular remodelling. There is a gradual increase in left ventricular end-diastolic and end-

systolic volumes with consequent ventricular dilatation with its wall thinning resulting in an 

alteration in the contour of the heart , being more spherical - rather less elongated one. The 

continuous gradual decline in ejection fraction has been observed in DCMP.  

Compensatory mechanism 

With the progress of DCMP , two compensatory mechanisms are activated in response to  

continuous decline in ejection fraction. 

 Neurohormonal feedback, via activation of the sympathetic nervous system and the  

renin-angiotensin system. 

 Frank-Starling law 

 

In the beginning this compensatory mechanism tends to compensate the decline in ejection 

fraction by increasing cardiac output and DCMP may remain asymptomatic but ultimately 

this is overwhelmed by the reduced response to this protective mechanism i.e. it then 

becomes detrimental with intravascular volume expansion which usually leads to progressive 

dilatation of the ventricular system with the symptoms of heart failure.  
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Compensatory mechanism 

 Neurohormonal feedback, via activation of the sympathetic nervous system and the  

renin-angiotensin system → An increase in systemic vascular resistance , with an 

increase in venous pressure → an increase in the volume of the blood to the ventricles 

→ increased stretching of the ventricular wall.  

 Frank-Starling law  

The stroke volume of the heart increases in response to this new equation by stretching  

the ventricular wall in response to an increased blood volumes to the ventricles → this 

initiates compensatory increase in cardiac output.   
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3. ECG manifestation  
ECG changes in DCMP might be said to be the reflection of its histopathological 

changes -  a loss of functional muscle mass with fibrosis resulting in generalized low 

voltage in limb leads with poor R wave progression in chest leads. Due to the continuous 

operation of compensatory mechanism there might be relatively prominent QRS voltages 

in the chest leads.  

  

 

 

 

 

 

 

 

 

 

 

This sketch illustrates how the underlying heart failure in DCMP with associated 

compensatory mechanism imparts its stamp on ECG changes. This ECG triad, as 

mentioned below has moderate specificity but low sensitivity. This pattern does not 

indicate whether heart failure syndrome is due to ischemic or non-ischemic insult.  

The entire facts are put below to be reviewed at a glance : 

ECG triad - heart failure syndrome  

1. Relatively low voltage in the limb leads – QRS in each of the six limb leads 8 mm or 

less in amplitude.  

2. Poor R wave progression defined by QS / rS-type complex in lead V1-V4. 

3. Relatively prominent QRS voltage in the chest leads measured as SV1 or SV2 + RV5 

or RV6 >35 mm. 

  

The quantum of these changes would depend upon the balance in between heart failure 

and compensatory mechanism operating upon.   
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Associated fibrosis with the conduction system defects  

AV nodal and interventricular conduction disturbances are usually present in most 

patients with advanced DCMP due to the associated fibrosis. They are manifested as : 

o First degree AV block  

o Left anterior fascicular block  

o Complete heart block is rare 

o LBBB pattern usually indicates diffuse myocardial disease with fibrosis 

A patient showing cardiomegaly of unknown cause  with the presence of LBBB points 

towards the diagnosis of primary myocardial disease (the presence of RBBB is less 

common).  

The development of a new LBBB during follow-up is a strong independent prognostic 

predictor of all cause mortality.  

 

 

 

 

 

 

o Diffuse non-specific QRS widening (>120 ms) – higher the QRS duration in  patients 

with DCMP  , higher is the morbidity and mortality.  

o Abnormal Q wave mimicking anterior or inferior MI may be observed as a result of 

myocardial fibrosis (inert myocardial zone). 
 

ST segment depression and T-wave inversion in left precordial and inferiorly oriented 

leads may point towards primary myocardial involvement , hence , indicate an important 

diagnostic criteria in a patient with clinically diagnosed DCMP.  
 

Arrhythmias 

A high incidence of supraventricular and ventricular arrhythmia has been reported in 

most of the cases in DCMP. Ventricular arrhythmias have been observed terminally. 

Supraventricular tachycardia occurs occasionally. Atrial fibrillation tends to develop late 

and it is a sign of structural disease progression (it can lead to sudden decompensation of 

the heart failure). 

It has been documented that QRS duration > 120 ms is a significant predictor of 

ventricular arrhythmias.  
 

‘Lone’ findings  

A few cases may show left atrial enlargement pattern alone , diffuse T-wave 

abnormalites or only sinus tachycardia without other ECG abnormalites. 
 

At times fragmented QRS as a result of fibrosis may be observed on ECG. 
  

Sudden cardiac death in DCMP can be caused by electromechanical dissociation 

(pulseless electrical activity) or ventricular arrhytmias. In electromechanical dissociation 

the person is unconsious having no palpable pulse or BP despite the presence of 

electrical waves on ECG. The patient has cardiac electrical activity but insufficient 

mechanical cardiac force to pump blood effectively. 
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Creeping interstitial fibrosis involving the left side of 
interventricular septum with impinging over the left 

bundle branch resulting in LBBB. 

 

LV 

 Fig. 1.4 



 
 

4. Illustration by ECGs : ECG No. 1 (Middle aged lady presenting with Breathlessness) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ECG findings : 

 Low voltage QRS in limb leads 

 Poor R-wave progression in chest leads. 

 Atrial fibrillation with fast ventricular rate (250 bpm) (please see the rhythm lead II : 

rhythm is irregularly irregular) 

 North-west axis + 1700 (negative polarity in limb leads II and aVF with +ve polarity in aVR) 

 Occasionally fluctuating electrical alternans (please see lead V6) 

Discussion  : 

 The presence of low voltage in limb leads with poor R progression in chest leads are 

suggestive of DCMP.  

 The presence of atrial fibrillation indicates this case to be long standing since this 

finding tends to develop late. It is also a sign of structural disease progression.  

 Chamber enlargement alone is not sufficient to shift the axis to North-west direction. 

There must be anatomical distortion of His bundle and its branches to shift the axis 

dramatically towards this zone.  

 Occasionally fluctuating electrical alternans is indicative of left ventricular 

dysfunction. 

Final impression  : DCMP with atrial fibrillation (mild pericardial effusion also 

demonstrated by cardiac echo in addition) 

Source :  Prof. Dr. A.N. Rai , Former Prof. & Head Medicine and Prinicipal ANMMCH , Gaya Bihar ; Chairman AIMS, Gaya   
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Chest X-ray PA view of the same patient : 

 Spherical heart with cardiomegaly  

 Lifting of the cardiac apex from the base is 

suggestive of the involvement of right ventricle as 

well.  

 Upper pulmonary zone is having prominent 

pulmonary veins compared to the basal zone – 

suggestive of pulmonary  vascular redistribution. 

 



 
 

 

ECG No. 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

History : 

62 years male , with breathlessness on effort ( non-diabetic). LVEF was around 35%.  

ECG findings : 

 fragmented QRS : diffusely seen in both limb and chest leads having two notches in 

each  R and S wave both, the distance in between notches being > 40 ms. 

 Sinus tachycardia (112 bpm) with first degree AV block (P is seen superimposed upon 

the top of T , most obvious in precordial leads).  

 Left anterior fascicular block (Frontal QRS axis = -500) 

 Presence of q over inferior leads  II, III and aVF 

 It would be difficult to comment about existent LBBB if any within the network of 

fragmented QRS.  

 Poor R wave progression (R wave in V3 is not greater than R in V2 and R wave in V4  

is not greater than R in V3) 

 

It is to be noted that there is a lack of universal definition for a preserved precordial R-wave 

progression but common criteria include :  

 

Source : CME INDIA on 25th May , 2022 by Dr. Sushil  Kr. Goenka , Medical officer 

inchare , PHC ,  Birpur , Begusarai  (Bihar) 
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 R-wave > 2-4 mm in V3 or V4 

 R-wave in V4>V3 or V3>V2 

 R-wave in V3 > 3mm 

In conclusion : Most likely DCMP but need differentiation from ischemic one.                

(On personal request )                  

Gross cardiomegaly with 

haziness in both lung fields 



 
 

 

5. Concluding remark 

Dilated cardiomyopathy (DCMP) is considered as a symmetrical dilated left ventricle (LV) 

endowed with poor systolic contractile function ; right ventricle may also be involved as a 

companion. This clinical pathophysiological entity is said to occur in the absence of coronary 

artery disease , hypertension , significant valvular lesion or congenital heart disease. Most 

cases of DCMP are idiopathic in nature.   

The following strategies should be adopted with DCMP : 

  Earlier detection of the cases can slow the pathophysiological process and prevent 

heart failure syndrome , hopefully with increased life expectancy with a properly 

directed therapy.  

 For preliminary diagnostic purposes it should be kept in mind that the pattern of 

distribution of interstitial fibrosis is variable in nature and so the findings are also 

variable on ECG depending upon the loss of functional muscle mass with fibrosis.  

Any combination of the following findings might be seen on ECG. 

+ Generalized low voltage in limb leads with poor R progression in chest leads + 

relatively prominently QRS voltage in the chest leads + AV nodal / interventricular 

conduction defects  + ST segment depression and T-wave inversion + arrhythmias.  

‘Lone’ findings with left atrial enlargement alone , diffuse T’ abnormalities or only 

sinus tachycardia without other ECG abnormalities might also be observed.  

At times the pattern of fragmented QRS might be seen on ECG as an indicator of 

interstitial fibrosis.  

 Worsening of the left ventricular function or increased incidence of ventricular 

arrhythmias burden can also be caused by associated development of new                    

co-pathologies. Therefore, the associated presence of heart diseases like coronary artery 

disease , hypertensive heart disease , structural valvular disease or even acute 

myocarditis should be periodically ruled out during the follow-up. Even atrial 

fibrillation may deteriorate the functioning of the heart with further aggravation of the 

existing cardiac failure.  

 The periodical recording of ECGs in such cases might be  helpful in predicting long-

term prognosis but with limited ability.  

The echocardiography and cardiac MRI would be more useful in exploring the details 

in DCMP. 

 

 

 

 

 

| 7 



 
 

1. 6. References  

 

1. Goldberger’s Clinical Electrocardiography (First South Asia Edition) 

 Dilated Cardiomyopathy  -  P 249 , 118 

 

2.  LeoSchmroth An Introduction to Electrocardiography (Eighth Adapted Edition)      

        Importance of Electrocardiogram in heart failure – P 134-137 

 

2. CHOU’S ELECTROCARDIOGRAPHY IN CLINICAL PRACTICE (Sixth Edition) 

            Dilated Cardiomyopathy , P 274-276 

 

3. Davidson principle and practice of medicine (22nd Edition)  

Dilated Cardiomyopathy , P 636-637 

 

4. Harrison’s Manual of Medicine (19th Edition) 

Caridomyopathies and myocarditis , P 639-640 

 

5. Dilated Cardiomyopathy (DCM) 

https://www.heart.org/en/health-topics/cardiomyopathy/what-is-cardiomyopathy-in-

adults/dilated-cardiomyopathy-dcm 

 

6. Dilated cardiomyopathy: MedlinePlus Medical Encyclopedia 

https://medlineplus.gov/ency/article/000168.htm 

7. Dilated Cardiomyopathy – Wikipedia  

https://en.wikipedia.org/wiki/Dilated_cardiomyopathy 

 

8. Dilated Cardiomyopathy - StatPearls - NCBI Bookshelf 

Hadi Mahmaljy; Varun S. Yelamanchili; Mayank Singhal. 

https://www.ncbi.nlm.nih.gov/books/NBK441911/ 

 

9. Dilated cardiomyopathy 

Heinz-Peter Schultheiss, DeLisa Fairweather, Alida L. P. Caforio, Felicitas 

Escher, Ray E. shberger, Steven E. Lipshultz, Peter P. Liu, Akira Matsumori, Andrea 

Mazzanti, John McMurray & Silvia G. Priori  

https://www.nature.com/articles/s41572-019-0084-1 

 

 

 

| 8 

https://www.heart.org/en/health-topics/cardiomyopathy/what-is-cardiomyopathy-in-adults/dilated-cardiomyopathy-dcm
https://www.heart.org/en/health-topics/cardiomyopathy/what-is-cardiomyopathy-in-adults/dilated-cardiomyopathy-dcm
https://medlineplus.gov/ency/article/000168.htm
https://medlineplus.gov/ency/article/000168.htm
https://medlineplus.gov/ency/article/000168.htm
https://en.wikipedia.org/wiki/Dilated_cardiomyopathy
https://www.ncbi.nlm.nih.gov/books/NBK441911/
https://www.ncbi.nlm.nih.gov/books/NBK441911/
https://www.ncbi.nlm.nih.gov/books/NBK441911/
https://www.nature.com/articles/s41572-019-0084-1#auth-Heinz_Peter-Schultheiss
https://www.nature.com/articles/s41572-019-0084-1#auth-DeLisa-Fairweather
https://www.nature.com/articles/s41572-019-0084-1#auth-Alida_L__P_-Caforio
https://www.nature.com/articles/s41572-019-0084-1#auth-Felicitas-Escher
https://www.nature.com/articles/s41572-019-0084-1#auth-Felicitas-Escher
https://www.nature.com/articles/s41572-019-0084-1#auth-Ray_E_-Hershberger
https://www.nature.com/articles/s41572-019-0084-1#auth-Steven_E_-Lipshultz
https://www.nature.com/articles/s41572-019-0084-1#auth-Peter_P_-Liu
https://www.nature.com/articles/s41572-019-0084-1#auth-Akira-Matsumori
https://www.nature.com/articles/s41572-019-0084-1#auth-Andrea-Mazzanti
https://www.nature.com/articles/s41572-019-0084-1#auth-Andrea-Mazzanti
https://www.nature.com/articles/s41572-019-0084-1#auth-John-McMurray
https://www.nature.com/articles/s41572-019-0084-1#auth-Silvia_G_-Priori
https://www.nature.com/articles/s41572-019-0084-1

	%
	ECG triad - heart failure syndrome
	1. Relatively low voltage in the limb leads – QRS in each of the six limb leads 8 mm or less in amplitude.
	2. Poor R wave progression defined by QS / rS-type complex in lead V1-V4.
	3. Relatively prominent QRS voltage in the chest leads measured as SV1 or SV2 + RV5 or RV6 >35 mm.

	1. Goldberger’s Clinical Electrocardiography (First South Asia Edition)
	3. Davidson principle and practice of medicine (22nd Edition)
	Dilated Cardiomyopathy , P 636-637
	4. Harrison’s Manual of Medicine (19th Edition)
	Caridomyopathies and myocarditis , P 639-640
	5. Dilated Cardiomyopathy (DCM)
	6. Dilated cardiomyopathy: MedlinePlus Medical Encyclopedia

	9. Dilated cardiomyopathy

