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                        S1             S2     S3                                S1             S2    S3                               
Figure 1A. Case of Heart Sound with Normal S3. Three heart beats.  
 

 
                    S1             S2     S3                                S1             S2    S3                                 S1             S2    S3 
Figure 1B Case of Heart Sound with Normal S3. Arrows point to S3 sounds. S1 and S2 sounds are also 
marked. Three heart beats. 
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Figure 2A. Phonocardiogram of a Patient with Congestive Heart Failure and summation gallop (S3 and S4 
combined and are marked by arrows). S1 is soft.  Showing 5 full heart beats. 
 
 
 

 
Figure 2B. Phonocardiogram of a Patient with Congestive Heart Failure and summation gallop (S3 and S4 
combined). S1 is soft.  
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Figure 3A. Heart Sound Power Plot for the Patient with Heart Failure – summation gallop (S3 and S4 are 
combined) 
 
 
 

 
Figure 3B. Heart Sound Instantaneous Frequency for the Patient with Heart Failure 
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A) Physiological  S3 
(Fig. 1A,B) peak =90Hz 

C)Congestive Heart Failure 
(Fig.2 A,B),  peak=47Hz 
 

B)Heart Failure  
(Fig. 3 A,B), peak=51 Hz 
 

Figure 4.  Comparison of Energy Density spectrums of S3 (apical) sounds for various conditions 
 
 
 
Table 1. Comparison of frequency characteristics of apical sounds obtained from HES 
 Physiological  S3 

 (Fig1 A,B) 
Congestive Heart 
Failure (Fig. 2 A,B) 

Heart Failure 066 
(Fig. 3A,B) 

Mean Frequency 95.4 45.7 52.4 
Half-bandwidth 33.6 21.5 25.5 
Peak Frequency 86.0 40.32 53.8 
Low Frequency 61.8 24.2 26.8 
High Frequency 129 67.2 77.9 
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Figure 5A. Typical Recording (Phonocardiogram) obtained during the trial for the patient with Congestive 
Heart Failure –audio13. Arrows show approximate gallop patterns (S1-S2-S3). Interpretation of PCG is 
difficult. Case1: Patient with BNP 753, EF 50%, CHF and S3 on auscultation. 

 
Figure 5B. Typical Recording (Phonocardiogram) obtained during the trial for the patient with Congestive 
Heart Failure (close up view)- –audio13. Arrows show S3. Interpretation of PCG is difficult. 
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Figure 5 C. Typical Power Plot Profile obtained for the Patient with Congestive Heart Failure-audio13 
                     Two heart beats with triple pattern are clearly marked in the red square. 
 
 
 

 
 

  
Figure 6. S3 frequency characteristics obtained for CHF patient-audio13 
Case2: Patient with BNP 3060, EF 45%, CHF and S3 on auscultation 
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Figure 7A. Typical Recording (Phonocardiogram) obtained during the trial for the patient with Congestive 
Heart Failure and S3 sound-audio19 
 
 
 

 
 
 
 

 
Figure 7B. Typical Heart Energy Signature  obtained during the trial for the patient with Congestive Heart 
Failure and S3 sound-audio19 
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Figure 8A. Typical Power Plot Profile obtained for the Patient with Congestive Heart Failure (EF 60%)and 
NO S3 during the trial<<audio28>>  BNP data is not clear –shows 18?, patient #5 
 

 
Figure 8B. Typical Power Plot Profile obtained for the Patient with Congestive Heart Failure (EF 60%)and 
NO S3 during the trial<<audio28>> 
 

 
Figure 8C. Heart Energy Signature and Phonocardiogram  <<audio28>> 
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Figure 9A. Typical Power Plot Profile obtained for the Patient without Congestive Heart Failure (Pulmonary 
Edema) and NO S3 during the trial  <<audio30>> 

 
Figure 9B. Typical Power Plot Profile obtained for the Patient with Pulmonary Edema and no S3 –aud30 
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Figure 10A. Typical Phonocardiogram obtained for the Patient with Pulmonary Edema (no HF), no 
auscultable S3 and no S3 according to HES –aud35. Example of very noisy recording. 
 
 
 

 
Figure 10B. Typical Power Plot Profile obtained for the Patient with Pulmonary Edema (no HF), no 
auscultable S3 and no S3 according to HES –aud35 
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