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Patients where it was technically difficult to perform echocardiography  

Abnormal Cardiovascular and Respiratory system on clinical examination 

The autonomic function tests studied were: 

I. Deep breathing test - This test is used to assess the parasympathetic activity. Subject was instructed to maintain deep 

breathing at a rate of six breaths per minute and was made to lie down comfortably in supine position with head elevated 

to 30
0
. ECG electrodes were connected for recording Lead II ECG. While subject was breathing deeply at a rate of 6 

breaths per minute (allowing 5 seconds each for inspiration and expiration) maximum and minimum heart rates were 

recorded with each respiratory cycle. Expiration to inspiration ratio was determined by using the formula. 

II. Valsalva Manoeuver - The valsalva ratio is a measure of parasympathetic and sympathetic functions. Subject was 

made to lie down in a semi recumbent or sitting position. Nostrils were closed manually. Mouth piece was put into the 

mouth of the subject and the Mercury manometer was connected to the mouth piece. ECG machine was switched on for 

continuous recording. Subject was asked to exhale forcefully into the mercury manometer and asked to maintain the 

expiratory pressure at 40 mm of Hg for 10 – 15 seconds. ECG changes were recorded throughout the procedure, 30 

seconds before and after the procedure.Valsalva ratio were calculated by using the formula. 

III. Cold Pressor test (cold pressure test):
 
Subject was instructed regarding the test. Blood pressure was recorded under 

basal conditions. Cold water was taken in a container. Subject was asked to submerge one of his upper limbs in cold water 

for 60 seconds. Blood pressure was recorded at the end of 60 seconds of submersion of the limb. Submersion of the limb 

in ice cold water increases systolic blood pressure by about 10-20 mm of Hg and diastolic blood pressure by about 10 mm 

of Hg. 

IV. Heart rate response to standing: On changing the posture from supine to standing heart rate increases immediately 

by 10-20 beats per minute.  This response is detected by recording ECG in supine and standing postures. Subject was 

made to lie down in supine posture. ECG electrodes were connected from the subject to the cardiowin system. Subject 

was asked to relax completely for a minimum period of 10 minutes. Basal heart rate was recorded by using cardiowin 

system. Subject was asked to stand up immediately and change in heart rate is noted from the monitoring screen of 

cardiowin. Heart rate response to standing was determined by using the formula heart rate in standing position – heart rate 

in supine position. 

V. Hand Grip Test:
 
In the hand grip test, there is a rise in heart rate and blood pressure.  The blood pressure rise is due to 

increased sympathetic activity and heart rate rise is due to decreased parasympathetic activity. Subject was made to lie 

down in semi recumbent position. ECG electrodes were connected for lead II recording of ECG and sphygmomanometer 

for blood pressure measurement. Basal heart rate and blood pressure were recorded. Subject was asked to maintain a 

pressure of 30% of the maximum activity in the hand grip dynamometer for about 5 minutes. Heart rate and change in 

SBP, DBP were recorded. 

VI. The S: L (standing to lying) ratio was taken as the ratio of the longest R-R interval during the 5 beats before lying 

down to the shortest R-R interval during the 10 beats in the ECG after lying down. 
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