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Introduction

 Simple bedside tests of cardiovascular autonomic
function (Ewing’s tests) have been developed for
clinical evaluation of patients suspected to have
generalized autonomic dysfunction.
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Indications for AFT

* Primary autonomic failure
e Secondary autonomic failure
1.DM
2.HT
3.Alcoholism
4.0thers



Who is Recommending ANS Testing?




AFT- LAB (Physiology, JIPMER)




Procedure

e The tests were carried out in the Polygraph
laboratory of the Department of Physiology between
9.30 am and 12.30 pm, 1-3 hr after a light breakfast.

e The Ilaboratory environment was quiet, the
temperature between 30 — 35 degrees Celsius and
the lighting subdued.

* Subjects were asked to empty their bladder before
the tests. The tests did not involve intravascular
instrumentation or administration of drugs at any
stage.



Cardiovascular autonomic function

tests
e After 10 minutes adaptation in the laboratory,BP
was measured in  the lying position

using a mercury sphygmomanometer.

e For a detailed account of the methods of

autonomic testing, given in consult Mathias CJ
and Bannister R (1992).

* During each of the following tests, a bipolar
chest lead ECG was recorded continuously and
BP was measured wusing a noninvasive
automated BP monitor.



Cardiovascular autonomic function
tests

The following tests were then performed in the order mentioned
below.

Baseline BP, HR and HRV in the supine position. (SVB)

BP, HR and HRV during standing. (BOTH)

Heart rate variation during deep breathing. (PS)

BP, HR during sustained isometric handgrip.(SYM)

BP, HR during immersion of right hand in cold water.(SYM)
HR, BP response to Valsalva maneuver.(BOTH)
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Cardiovascular autonomic function
tests

1. Baseline BP, HR and HRV: ECG was recorded for
at least 330 seconds to determine resting heart
rate variability. Baseline BP was recorded in the
left arm after 10 minutes of rest in the supine
position.

HR > 100, BP- >140/90 is abnormal.

2. BP, HR and HRV response to standing: The
subject was asked to stand for at least 330
seconds. BP and HR were recorded immediately,
2 minutes and 5 minutes after the standing
position.



Cardiac Autonomic Neuropathy

Response to standing

Autonomic Reflex Arc

Blood Pressure Immediate standing Abnormal

Orthostatic hypotension: Fall in BP > 20/10
Heart rate : normally increases 10-20 beats.

Heart Rate
30s:15s(RR) <1.04
This ratio decreases with age.



Cardiovascular autonomic function
tests

3. Heart rate variation during deep breathing: With
the subject lying down comfortably on a couch,
we instructed him to breathe slowly and deeply
(following my count — “Breathein,1-2-3-4-
5, breatheout,—1-2-3-4-5and soon) at
about six breaths per minute, 5 seconds each
for inspiration and expiration.

RSA:

The maximum of six HR differences (maximum
HR minus minimum HR during a deep

breathing cycle) was taken as the deep breathing
difference.




Deep breathlng test
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Deep breathing test(DBD)




Deep breathing test(DBD)
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Cardiac Autonomic Neuropathy

RR - Variation during deep breathing

Parasympathetic Influence on heart

¢ Maximum- Minimum heart rate < 10 beats /min
(Abnormal)
e Ratio of longest RR interval ( Expiration ) : Shortest

RR interval ( Inspiration ) { E:I} > 1.17 (Abnormal)



Cardiovascular autonomic function
tests

5. BP and HR changes during sustained isometric

handgrip:
we asked the subject to maintain 30% of

maximum voluntary contraction (MVC) for at
least 60 seconds.

BP was monitored in the non-exercising arm
after 1 minute of sustained handgrip. After that
we asked the subject to discontinue the exercise
and recorded BP at once.

Normal response increase DBP > 15mm of Hg and
HR (30%).



HANDGRIPDYNAMOMETER




Cardiovascular autonomic function

tests

4. BP and HR changes during immersion of right
hand in cold water:

* The cold pressor test was performed by
having the comfortably seated subject immerse
his right hand in cold water at 4 degrees
Celsius and then measuring BP after 1 minute of
immersion and immediately after taking the hand
out of the water.

* Response is increased BP >20/10 for normal
subjects.

* This test is not consistent in all subjects.



Cardiovascular autonomic function
tests

6.HR, BP response to Valsalva maneuver:
* Forced expiration against open glottis.

* Exhale forcefully in to the manometer with
close the nostrils with nose clips and maintain
the pressure at 40mm of Hg for 10 to 15 sec.

e Record the ECG 30 sec before and after the
procedure.



Cardiac Autonomic Neuropathy

¢ Phase | Rise in BP, 4 HR.
¢ Phase Il { in BP ; Tachycardia.(Shortest RR)
¢ Phase Il Fall in BP

¢ Phase IV Overshoot of BP; Bradycardia.(longest RR)
Valsalva Ratio Longest RR: Shortest RR
<1.2.
In normal persons as age increases the VR ratio will decrease.
TR= Shortest RR interval during the procedure: Shortest RR interval
before the maneuver.
BR = Longest RR interval during the procedure: longest RR interval

before the maneuver.



Heart rate variability analysis

* Heart rate variability has come to be widely
used as a noninvasive tool to assess
autonomic function in a variety of
physiologic as well as disease states.

* A detailed account of techniques of heart
rate variability analysis is mentioned in the
Task force report of the European Society of
Cardiology, 1996.



Techniques of heart rate variability

analysis:

* Brieflyy ECG was acquired at a rate of 1000
samples per second using the BIOPAC MP 100
system (BIOPAC Inc.,, USA) and the BIOPAC
AcgKnowledge software 3.7.1 (BIOPAC Inc., USA)
for at least 330 seconds during supine rest.

* To check the ECG for artifacts and ectopic then
edited them out and joined the preceding and
successive noise-free  segments by linear
interpolation with NN intervals (i.e. normal-to-
normal RR intervals).



Techniques of heart rate variability
analysis

* The edited ECG was processed using an R-
wave detector to obtain an RR interval
tachogram.

* Heart rate variability analysis by time- and
frequency-domain methods was done using

the AcgKnowledge 3.7.1 software (BIOPAC
Inc., USA).
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Techniques of heart rate variability
analysis

Selected time domain measures of HRV

Variable Units | Description

SONN ms Standard deviation of all NN intervals

CVRRI Coetficent ofvanation of NN intervals 15 SDNN | mean RR = 100

RMSsD ms The square root of the mean of the sum of the squares of differences
between adjacent NN intervals

aUsl ms standard deviation of differences between adjacent NN intervals

PNN50 % Proportion of adjacent NN intervals differing by more than 50 ms

Reproduced in part from: Heart rate vanability: Standards of measurement, physiological
Inferpretation and clinical use. Task Force of the European Society of Eardlnlngy and the North

Amencan.20ciety.of Pacing and Electrophysiology, Cireilation, 1396;.93;,1043.-03,



Frequency -domain analysis

Frequency-domain measures of HRV

Index Units Uescription

LF power ms Power in the frequency band 0.04 -0.15 Hz
HF power ms° Powerin the frequency band 0.13 - 0.4 Hz
Total power ms Powerin the band 0.04 - 0.4 Hz

LF/HF ratio - Ratio of LF to HF powers

LF nu - LF power / (LF power + HF power]

HF nu - HF power [ (LF power + HF power)

Allthese derivations comply with standards recommended by the Task force
of the European Society of Cardiology and the North American Society for
Pacing and Electrophysiology (1996).
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YOGA AND HEALTHY LIFESTYLE CONSULTATION AT
OFFICIAL IANGUAGE CONFERENCE

A team from ACYTER under direction of Dr Madanmohan, Programme
Director ACYTER conducted yoga and healthy lifestyle consultations for
delegates atending the Regional Official Langnage Conference for South
end South Western Zone, at JIPMER on 9 October 2009,

95 delegates benefied from consultations offered from 1 1am to Spm by
Programme Director Dr Madanmohan, Programme Co-ordinator Dr
Ananda Balayogi Bhavanani and SRF Dr Feena Sanjay and Shn §
Jayasettizseelon from ACYTER along with Dr Rajajeyakumar and Sho T
Ramkumar from the Physiology department, JIPMER.

Simultanzous yoga
practice  sessions  wem
conducted by Shn G
Dayanidy, YiGA
Instructor, ACYTER. It
was found that of the 95
delegates (30-60 yr) who
attended the consultation,
32 had hypertension {of
this only nine were on " 1
medical treatment!), 12 .

had digbetes while § gave history of syncope, insomnia, arthritis, allergic
rhinitis, dislipidernia, and anxiety. 43 didn't have any seriowus health
conditions and were given general counseling and lifestyle advice to
maintain their health.

All delegates wem given advice on healthy lifestyle practices, diet
counseling and specific yoga practices as per their individual condition.
They wemr also  given
mrferences to yoga centers
in their mspective
hometowns to continue the
practices at home.

Orgenizers and delegatkes
expressed their gratitude to
ACYTER for conducting
such -l consultation
enabling them to gain an
insight into healthy
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