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Introduction 
It has generally been accepted that the duration of systole is about 33%, while the duration of diastole is about 67% of the 

cardiac cycle at a resting heart rate.  Some studies report the normal duration to be 32-42% for systole, and 58-68% for 

diastole (1-2).  In any case, these durations have been reported to be abnormally long or short in several conditions 

including: bradycardia, tachycardia, heart failure with reduced ejection fraction, heart failure with preserved ejection 

fraction, hypertension, left ventricular hypertrophy, aortic stenosis, aortic insufficiency, hypertrophic cardio-myopathy, 

hypothermia, and in athlete’s heart (1-11).  This paper reviews these abnormal durations and their clinical implications. 

 

Methods and Results 
A literature search was undertaken. In these studies, the durations of systole and diastole were measured from 

echocardiogram and doppler measurements. The results are summarized in Table 1.  The durations are reported in 

milliseconds. 

 

Table 1. 

 

                                     Systole                       Diastole                           Comments 

Normal at Rest             270-300                     500-590                           normal ranges (70 beats-min) 

Bradycardia                         300                        700-800                        longer diastole 

Tachycardia                 260-280                      200-250                          shorter diastole 

Hypertension-LVH      310-330                      450-500                          longer systole diastole shorter or normal 

Aortic Stenosis            340-360                       400-450                         longer systole diastole may be shorter 

Aortic Insufficiency    270-300                       400-450                         diastole shorter at higher rates 

HFpEF                         300-320                       400-450                         systole normal or slightly long diastole shorter 

HFrEF   50%                      280                               580 

              40%                      300                               560                         Resting (70 beats 

              30%                      330                               530                         per minute) 

              20%               360-380                       480-500 

HFrEF   50%                      190                               400 

              40%                      210                               380                         Resting (100 beats 

              30%                      240                               370                         per minute) 

              20%                      260                               345 

 

Abstract 
Prolongation and shortening of the durations of both systole and diastole have been reported for many years.  

These changes may be seen in several physiologic and pathophysiologic conditions. Awareness of these 

abnormalities may be helpful to the clinician in understanding and treating these conditions. 
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HCM                              330-370                   400-460                       longer systole shorter or normal diastole 

Athlete                            260-310                  480-500                       systole slightly long or slightly short diastole slightly      

                                                                                                            long at slow rates 

Hypothermia                  300-330                   450-500                       systole longer diastole shorter 

 

Discussion 
Based on the above data, there are several interesting observations. In bradycardia, the diastolic duration can increase 

significantly.  However, in tachycardia, diastole is dis-proportionally shortened compared to systole in the normal heart.  

Importantly, in HFrEF systole is prolonged, while diastole is significantly shortened especially at high rates with low 

ejection fraction (20 and 30%).  This compressed diastole reduces diastolic filling time causing incomplete LV filling, 

increased LA pressure and pulmonary congestion, leading to clinical decompensation.  This supports the idea that in such 

patients, rapid heart rates should be avoided, perhaps with the use of beta-blockers. 

In HFpEF, systole is normal or only slightly long, while diastole again is shortened, consistent with LV diastolic 

dysfunction.  Shorter diastole can also be seen with aortic insufficiency at high heart rates, which may also be of concern. 

In high afterload states such as aortic stenosis, hypertension, and HCM, systole is prolonged is response to ejection in the 

face of high resistance, while diastole may reduce. 

In athletes, systole may be slightly shortened due to more efficient contractility as a result of training, plus the increased 

vagal tone associated with a slower resting heart rate may prolong diastole. 

In hypothermia, the contraction process is slower leading to a longer systole and a shorter duration of diastole. 

Conclusions 
Awareness of abnormalities in the durations of systole and diastole can be helpful for the clinician in understanding and 

treating various cardiac disorders. 
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