S Lakshmi Naravana Instionte ol Medical Sciences
1le 1407207

[Frmv

DK Senln kunae,

P'rolessmr ane T,

Depdr swem ol |’|l:.'5|s"||ué'_':',

NS

Bharath nstiz s el igler Lducamen and Rescare’,
Ll e,

lo

BV PANETR

bl | % o

Uharath Tnsutme o T Fducition and Resezich,
Clhonna .

Sub: Perntssion to condact value-added conrse: Revent advanves roomeamomic Tunetaon fest
& its appleations
Ihae Sir,

With et e wothe subjzet mentional abose, e deparinient prosases i condoes 2w ne-acded
conise siled Bevenl advanees i ankimoneie Tunztion est & its applications an Aegwa 21017
Uvcteber 200700 We salwil ynnr Kiesd permssion 1er the same.

Isid Rasamds

10 Sephil koaneeer

FOQRTHE USE OF RESNS OFFI€L
Nanmies ef Comminlee membe s T evalucting the conms;
i Pz Tome JayedmnC s
The BOL: 1279 Seodl ¥ pwoan
The Lxpet: U0 B.DOVve )y dama,
P ; J’“a

e commmanttess has discossed zhou e encre and 1 apareed,

Jo

~
AT Selyuw \.-L ; 1507
yod

N & Seal ) LBinV R Seal) (N & Sl
i Ly
v . "1 . ALs-
ool BRISESE a1l s, uwrf;u.';'ibu il
B T UPT I - LR Y SFL TE TP PP
SRR ST VU N B L -“..wl:h‘n Turitgdy o Modie e

LATRL I

LY EETETC G Ry ‘r">SI'-'.






Circular

13007 20n?

Nueh: Ceganisving Value-addal Conrse: rep [ocent wlvances 2 sutonomiy funetans west & s
upplications

With reference 1o e above mentionsd subject, 1L v b e vowr nacice that Sri Lakshm
Nuiayana lnstente of Medwal Sciciees. Blaeradh Institnte of Higher Education amd Ruscareh.
s orgarivng *_Recentadvances in auanomic Gunetion West & s applicatinns

T he conese contentand registration forn: is crrcloes:! g ™

Fhe application arusl sz bl instilater alonz sl ad] i egesans decurieals as mantiened. 13 hard
cope el The applicanion shonld Be sent oo tie mstitiiers by eepestenal? specd post oaly se as @ sl o oor
helore jiy2R 0 Applications reccived afles dic memioned date skall ool be enterbaioed wder iy

it ~,

D
LN O
AT bl oy AFTF TR
S ihoag Ay, IR RN AL, L

'\‘,).*.04._s‘y\ . |.'1|'.r

LI T o
1 Sy oy






Conrse 'roposal

Caurse litle: Recenl advances in autoiomic function e & g« upplications

Caurse Objecive: | To diagnose Leited sulonamic nairapachy

2. Toevaluste the seveers amd distrbitson o aubenomic funciion

Conrse Quecanse: Performy aulanomic testicg prolicienity and eficagn|x
Ruevognizs weehnical srearssptfalls [Weetity pavients reniring

asldivonal studies Tdentids mast camman awonoimic almsrmaltics an 1estine

Cagrse Audienee: ilical uidergrduases
Crunese CueordinatorzDr.B.Deivanasag ks

Conrse Facultes wilh Gualification ani Desighation;
L2e senhin bonnar
2.0 vy agan
Ju ke Wiy ahimn

Course CurvicehinsTopies sith schedule (Min of 30 honesy

SN ! Pty __lapic i Time Flone _ _l

| 11082017 iz arien 2-dpin 2his .

2 ATt S I LA 1o mier Lol SIwenensic nevons systenn 1-“pm Ahis

= .o —— i - . . .., -

3 190820 £yMEams ol anlenens dy sfunction 1-4pm {lns

4 25.']"}.'_'.‘3:': U lassiliction or aearnic Tunclive lesis 1-3pm ’ f{lm,'

5 284042007 Indicazions Jon auconomiae fumtion lesci:y, J 3pan dhes

a Landuly Parasympmhatic 1 eion Wsls N 4P i |I|F,<_ ;;;;

7 NA N 2l Svirpathen foncinntesls M- irs )

R PYLin e o saetical L-tpm i

2! ELIN.20H T Mehadoslogicsl Fizorniclion I-2m 3hra
i .. . —--
1 102017 Ruecepl adyances inuoneeie funclian Lesls -3 Jlrs

YTl '||n|,,.'.|; ._)'El i

REFERENCE BOOKS: [PAinimyim 21 1. G.K. Pal and Pravat Yy Pal, “Samancm:c FanLtion 1ests”, Inc lext brok

of vractizal physiclony, India: (el longrnan, 2003, Ch 40: 396-303

2 Williarey F Genong, Tha Autonnmic neivous system, In:Review nf medie 21 physivlopy, 22
cd. Inciz:MCGraw-Hill Campany #0005Ch 17-201-27)






VALUE ADDED COURSE

L. Nuwme vl the programme & Code
Hacent advances i autemonsic Tunction test & s applivaoons ard PIYCOS
2. Durztion & Period
MHlars & August 21017 Cewober 2017
2. Information Brochure and Conrse Content of Value Added Courses
.f'.li?.‘ 'fl f.\‘('(! "Wy _/l AW J"
4. List of students cnrolled
Fric fonedd cov emen e 17
S Assessment procedures:
Multiple chaice questions Encloved ay Anecrere- £}
¢, Certificate mudet
Foncdased as Anviexnre JI1F
T. Na. of times affered during the ssne year:

N. Ycar of thiscontinuation: 2017

Y. Summary repart nf ¢ach program year-wise

Vialue Added Course- Seplember 20016 - Augnst 2017

1 SL No  Course Course Nane Kosource Persons Targel Strength &
 Code o Ntudents Year
: Recont advances | Pr. B.Dvivanayagame
| | AFT 01 in sulonomic 1M MBBS 24 (Ang 17-
' function test & nct 17
its seppplications
and AF U0

10, C'ourse Feaed Back K}Q/ )
Euclosed we Aonexwee- IF 1%# -

RESOTURCE PLRSON COORDINATOR






annexure 1

Recent advanees in wutonemiv function test & its applications and 1
Al

PARTICIPANT HAND BOOK







COURSE DETAILS

Farticulars ‘ " Deseription ]

Course Title ' Reeenl advaness in antenomic fwction test & its
applications

Course Code CAKFTO)

Objective 1. inteadluction )

(g8

- Drevelopment of antonomie nervous sysigin
3o aemptors af antonomic dysfunction

4. classificanon of autonomic funcuan wsts
5. lndications for avtonomie Tinction westing
A, Methadological InJormation

Recent advances in autonomic function tosts

Fudher  lcarning | 1Teant rate variability
oppartniies _
Key Competenvies | On suceessiul completion of the course the stedents will
have shill in deing autonomic funcuon testing

Jarget Student 131 MBBS Students '

Duration Mhws Every Septeimber 2006— Januay 2017 & Febroary -
' Augusi 2077
_Theory Session | 18hrs

Prictical Sessian RAUITEN N

Assessment Multiple cholce questions

Procedure







Introducition: The innervaton of all lissues other than musgle is b way uf
autonmuic nervoeus systemit regulates the activity of smoocth muscles like

hean,glands nf Gl sweal glunds adrenal gland and of certain caducrine vrgans

s mann aim s (0 manitain the aptima internal environment of hody it governs the
body functions which are normally carried out without conscivus cantrol this s
why ANS i alse called vegetative av efferent visceral or involunlary nervous

sysiem

The ANS is divided inte two divisions sympathetic and parasvinpathetic
lunctionally the tweo divisons ol the ANS ave vssentially anatagonistic and nntoal
nteraction between the two tends 1o maintain the homeoslasis in the dynamics of

the hody

The indevidual with the dislurbances of the ANS shows complex clinical
ubnonmalitics . The diagnosis of auwinamic neurepathy is oflen difficult 1o
estahlish, since clinical symploms generally appear late in the course ol the discase

and may be nonspecific

In progeessive autonomic Latlure.there is the depeneration of both preganglionic
and past ganglionic neurons, Jeading (¢ inabilily 1o maintain the blood pressure in
the erect pusition (orthostatic or postural hypatension) constipation , incentinence
of urine.impotence paralysis of svcommadation.pupillary areflexiadistucbances ol

swenting aad Juss of Jacrimation
Same of the comman causes of aulonomic neuropathy are

NDiahetic neuropathy, whiere post gunglionic thres of bath divisions of ANS pel

mvaolved

mllremic neuropathy






kA lcohalic neuropatky

DEVELOPMENT OF AUTONOMIC NERVOUS SYSTEM SYMPATHETIC
NEURONS The sympathetic patlway consists of twa nearonsoi e, a prezimglionic
and a pastganulionic neuron. The preganglionic neurons develop in the mantle
layer of the Thoraco-lwnbar region of the spinad cord (segments T1 o 1.2 or 1.3)
these eells are located near the zuleus limitans and (orm the Jateral horn of the
cord. The axons growing aud from thein are myelinated. They pass into the venral
nerve ronts to enter the spinal nerves, Afler a very short course through the spinal
nerves they leave them and grow towards the postganglionic ncurons. The
postgangtlinnic nevrons are derived Jrom cells of the neural crest. These neurons
fornm the varicus panglia of the sympathetic trunk. Some postganglionic neurons
came ta lie near the viscera and fonn visceral sympathetic ganglia, The
preganglionic fibers mcant (or them do notrelay in the sympathetic truuk bul puss
throogeh braaches o the trunk 1o reach the visceral aanglia. The axons of the
postpanglionic neurens grow towards the various viscera of the body 1o innervate
thein. Some of them enter the spinal nerves and are distributed throush them 1o the
blood vessels and sweat glands, sympathetic gangkia, The preganglionic fibers
et for them do oot relay in the sympathetic trunk but pass throuch branches of
the trunk to reach the visczral panglia, 'The axons ol the postganglionic ncurons
araw towards the varions viscera uf the body (o innervale them. Some of them
enter the spinal nerves and are synpathetic ganglia. The preganglionic fibers
mcant for them do not relay in the syiopathetic tunk but pass through branches of
the trunk 10 reach the viscerl ganglia. The axens of the postganglionic newrons
graw 1owards the various viscera of the bady to innervate them, Some of then
enter the spinal nerves and ure

PARASYMPATIETIC NEURONS The preganglionic newrans of the

parasympathctic svstem are formed m two distioct siluations. Some of them are






tarmed 1n relation (o the general visceral ciferent nuckear column of the brain sten,
They piverise to the Edinger  Westphal nucleus, salivatory and Jacrimatory nuclei
and the dorsal nuelews of the vagus. Their axons constitute the eranial
parasympathelic out low, Other prepanglionic ncuwrons are formed in the mantle
laver of the sacral part of the spinat cord. ‘These ¢ells lie near the sulcus limitans.
Their uxons constituee the sacral parasympathetic outilow. There is considerable
duubt regarcing the wrigin of the postgany lionie parasympathetic neurons.
PARASYMPATHETIC NEURONS suerud part of the spinul cord. These cells lie
near the sukews Jinitans. Their axons comstitote the sacral parasyipathetic outflow.
There is considerable doubt regarding the origin of the postganglionic
parusympathetic neurons. They are enerally belie helic neurons. They are

penerally belje






Autonamice dysfupetion:Delinition Aulonomic dvsiunction develops wlen the
nerses ol the ANS are damaged. This condition is called awtonwmic neuropathy or
dysautenomia. Autopunic dysfunction can range from mild 1¢ life-threatening, 1t
cun aflecl part ol the ANS or the entirg ANYS, Sowetimes the conditions that cause
problems are temporary and reversible. Others are chranie, or long term, and may

COnlinue W worsen over time

classification of the different 1ypes of autonomic dysfanction, adapted from
Freeman (C005)5 and Macdougall and MeLeod (1949616 can be made as follows:

* Dibelic alumnnmic IICllI'U[wl]l}'
+ Amyloid neuropathy

* hnmune-medialed neuropathy Protocal Autonomic Nerous System Testing Last
Rueview Thie: 0F20 Pape 5 of & o Rheumatoid arthvitis o Systenie Jupus

erythemalosus o Sidgren syndrome
« Parancoplastic neutopathy

« Inflammatory newropathy o Guillain-Barré syndenme o Chronic inflammatory

demyelinating, polyneurapathy v Crohn discase o Uleerative colitis
+ Hereditary autoomnic neuropathies

» Autonomic neurepathy secondary 1o mfectivus discase v LY discase o 1.yme

disease o Chapas discase o Diphtheria o Leprosy
* Acute and subaeute idiopathic antonomic nevrapathy

* Toxie neuropathies. Other chirome disvases may involve an ANS imbalance,
without outright dys(unction of the nerves themselves, Approximately 40% of
indrviduals with essential hyperlension will show evidenee of excess symipatlielic
activily.7 Sympathetic overactivity is also u prominent (cuture of generalized






anxiety, panic diserder, and somwe types of depressien, as waell as cerlain cardiac
disorders such as chronic heart failure. These types af ANS ynbalances are not
usually ¢lassitied us ANS disorders,






Awonomic lunction tests: The assessment of autnomic Tunctions s an important
part of the evaluation ol peripheral and central nervous svstem Ahe diaenosis of
aunomic nevroputhy is indirect ,oflen being based on the mcasurement of
physiclonical  varables  wluch  are  ceowclled by ANSThese  wests  ure
reliabde reproducible simple.guick 10 carry ot and all non invasive.In these test,
emphasis is placed an the meisurement of heurt vate from a continuouzly running
clecocardiographic: TCG record  and recording  of systemic aterial  blood
pressie.some of the connmonly emplayed clinical tests fur the carly deteetion of
autonomie dystunctions are classified inlo  parasymputhetic aml sympathetic

function tests

Purasyvinpathelic iimetion 1est

1 .standing 10 lying ratiof S/L ratio

Zimmedhate heart rate respense 1 standing, (30: 15 R-R ratic)
3ovulsalva oio

4 tachycardia ratio

S.heart rate variation wilh respiration :sinus arrhythmia
Sxnpathetic Junction tests

L.OTQRE ratiotsympathetic skin response

2.1and prip test :blood pressure response ta isomenric exercise
3.Cold pressor response

Miscellaneoms tests:

1. Tests of pupillary function






2 Tests Jor Jucrimation
Parasvmpathefic function 1¢st

Deep breathing iest: This wst is used to assess the parasympathetic activily.
Principle: Heat rufe incrcases during inspiration duc to decreased cardiac vagal
activity and decreases during expiration due o increased vagal activity. This is
detected by rvecording lead-11 F.O.Gocontinsansly when the subject is breathing

deeply.
Apparatus: 1. Cardiowmsysten:
2. BCG Jelly

Mcthod 1. Subject was instructed o maintain deep breathine at a rute of six breaths
per mioute. 2. Subject was made 1o Jie down comtortably in supine position with
head elevated to 300 59 3, ECG cicetrodes were connected for recording 1ead 11
ECG vontinuously in Audacity software and the R-R interval was measored using
the heat finder ool in the software. 4. While subject was breathing deeply at a rate
ol 6 breaths per mimite (allowing 5 scconds cach for inspiration and expiralion)
maximum and minimum heat rates were recorded with cach respiratory cvele, §,

Lxniration to inspuation rativ was determined by nsing the {ornula

[. Noonzl Valoes of E: 1 rado i different age groups (34} 16 20 vears —
L2321 =25 years > > 12026 - 3lhyears — = L1831 35 veurs  »
= 116 36 - 40 years — = 114 41 — 45 years — = |12 46 50 years —
LT 31 =55 years — = [09 56 - 60 years - 108 61 - 65 years —
= 10766 M years — = 106 R-R interval duving deep expiration 12

ralio — Minimum R-R interval doring deep inspiralion

Valsalva Manoenver:






5]

3

The walsulva ratio is o measore of parasympatheGe und  sympachetic
functions. or the respense @ vceurr in valsalva manocuver parvasympathetic
acts as afferent and clerent and sympathatic acts us a part of the cltorent
pathway.  Therefore the valsalva ratio assesses mare of parusympathetic

function. .
Principle

The valsalva rativ is a measure of the change of heart rate that lakes place
Uuring u bricl period of forced expiration against closed glottis or mouth piece
(valsalva manoeuver). Ducing and afier 1he valsalva inanoeuver there will he
change in cardiae vagal efferent and sympathetic vasemotor activity, resulting
from  stinulaion of curotid sinus, aortic arch baroreceplors und  ather

mtratharasic stretch receplors
ANparais ;
E.Cardiowin system ¢

2. KCG Jelly

28phyememanometer (Diamond)

4. Moulh Picee

5. Autematic Method
Subject was made w lie down in a semi pecuribent o silling position.
Nostrils were closed manuvally,

Mouth piece was put inwe the mouth of the subjeet and the Mercury

manmovler wus connected to the monrh piece,






4. FCG maching wus switched oa for continuous recording.

2 Subject was asked o exhale forcetilly infoe the mercury manometer and

usked 10 mameiin the expiratory pressure at 40 mm of Tle for B - 13 seconds,

6. JCG changes were recorded throughout the procedure, 30 seconds before
amd uller the procedure.ie the ratio of the Jungest R R interval (which comes

shontly after the release) 10 the shartest R-R interval which occurs during maneuver
tic BP monitor {Omron FIENM 7800

7. Valsalva ratio was calculated by using the formula

Loneest R-R interval after the manoeuver (Phase-1V}

Valsalva — Shortest R-R interval during the manocuver (Phase-11)

Valsalva ratio more than 1.45 15 considered o be normal. When ity 1.2 - [.45. 1

18 border line and if it is less than 1.2, it is regurded as abnormal.
IV, Hearl rate response to standing ;

On changing the posture from supine o standing heart rate jncreases muediateky
by 10-20 beats per minote. This response 15 deteeted by recording FCG in supine
and standing postures.Lead I ECG is recorded continuously in Audocity soltware
ECG in supine and standing postures.Leud 11 120G is recorded contintously in

Awdocity sotfiware

Principle :  Immediately on standing [rom supine posture, heart rate increases by

{20 beats, [ Subject was made to Jie down o supine poslure.
= ECG clectrodes were connected from the subject to the cardiowin system,

3. Subjeet was asked w relax completely for a mininum period of 10 winules.






4. Lasal heart rute was veenrded by using cardiowin system.

= ~ubject was asked 10 stand up nomediately and change in heart rae was

noted Troam the cardivwelny noniloring sereen.

b, I eart rate response 1o standing was detenimined by using the formula
Hearl rate in stancling position .= Tleart rate in supine position. 171

Sympathetic functan (est: Cold Pressor test {cold pressure tesl)

The affevent limb of the reflex pathway in cold pressor Lest is somatie fibers

whare as the effercnt linb is symputhetic fiberg, (1719

Principte : Submerping the limbs in cold water results in an increase in sysolic

and diasielic bload pressures, which is detected hy sphygmomanoimeter
Apparatus

l. Beaker contuining Ive cotd water

12

Sphygmomanometer (Diaoond)
3. Stethascope {Litinann)
Method :

1. Subjeel was instructed regarding the test.

I

Blood pressure was cecorded mnder basal conditions.

Cold waler was taken 1n a conlainer.

'l

4. Subject was asked to submerge one oi his hand 1o his wrist in cold water |






A, Blood pressuie wus recorded 1veam the other hand a0 30 seconds interval for a

peried of 2 minates using awtomatic BP Monitor ¢comron FIEM78G)

Submersion of the limb in ice cold waler increases sysinfic blood pressure by
about 10-200 mow of He and dizstolic Blowd pressure hy aboue 10 mm of Hg ¥,

Hand Girip Test :

In the hand prip est, there is a vise in heart rate and blood pressure. The blood
pressure rise is due to increased syiputhetic activity and heact rate rise is due 10
A1

decreased parasympathetic activily

-

Principle : Sustained hand prip against resistance canses an inerease in heant rate
and blood pressure.  ‘These responses are detecled by using HCG and blood

pressure monitors using electroniv wutomatic B.P apparatus{ onren brand)
Apparaius :
1. Cardiowin system :

. LCG Jelly

s
'

Sphygmomaoomeler (Diamond)
4, Stethoscope (Littmann)

A. Hand Onip Dynamomeler

0. Automatic BP monitor{omron HEM 780)
Method -
1. Subject was nsteucted regurding the test

2 Subject was made to lic down in semi recmnbent posilion.






i3 LCG electrodes were copnected for lead 11 recording ol ECG and

sphygmuomanemeter or blood pressure measurement.

4, Rasal heart rawe und blood pressime were recorded.
3 Subjeet was asked to maintain a pressure of 20% of the maximum voluntary

contraction in the hand prip dynamometer for abant § minutes with the dominant

hand

6. Heart rate and chaoge o SBP, DBP were recorded every nuawle using
Auomatic B montier (omean HEM 780} lor measuremvut of Blood pressure, The
nowmal vesponse is rise io DBE by = 10-15 mm of He and rise in heard rate by

abuoul 30% of the pre test value

Recent advances in aquonmnnic [nelion 1es:varions naw autononue lunction esls

¢ lucles

1.Initat heart rate response to postural change

2 .Munitoring of vercbral circulation by near inlrared spectroscopy
3.Sympalhetic skin test

d.pressure tlow 1est

Svideourodynanies
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Annexure 3
Recent advances inaulanamic functiun wst & ils applicatons

MULTIPLE CHOICE QUESTIONS

Cuvrse Code: PHYCOd

L ANSWIER AT TTIE GLIESTIONS

I. The sympathetic nervous system is:
a. actrvated Ly pxnaswne 1o cold weall-er
b. :nhibited by exposere 10 hat weather
L. Luncern ,g sirvalved in erzction of external gemtal argamised with pitiatian of Micturnitinon
2. The vagus nerve;
3. When stmuylaled has little direct effect an the strengtn of ventricular Lonlraction.
b. Cantains afterent nerve [ibres unly
C. Exerts at rect a tanic effect an the hearl which becomes more marked
d. with /regula rleng distanre running
Q,Qb/n/ta'rns parasympathetic posteanpglianic fibre
3. wdich of Clie fdlenving is not 3 sympathetic Bmetion test?
Ao eedl] pressdnr test
otz Jnudernip lest
/s
J.\ ii}.’i‘/p hreathing Jilferenee
(L palvanic shin sespuise
d. which of the fulluwmg is not o fest for sudomotnr function
a. Sympathelic shin wespense
I Laenmneepalatmy sweal 12
CUNAR Iesl

I
A A mline 141
N






5. Parasympathetic tone is mastly responsibie fior:
a Pe¢ieiading the bluod Hlow ta the put {(GIN or afimeatary canal).
b. Mainterance of the aystenu arleal blood pressure constant.
v Kevpng the fasbing blood glucese level constant.
/- - - . . . .
ti)damtammg resting hearl rate w-Uaivowovnal &, Cous ng brenchodilatation

fi. Sympathutic tone serves the fallowing autanomic functions:
a. Mamtenance ol bosal cardiac fisyLhrn.
h. tAaintenande of Basai gostroiniestinal motility.
A ’Mai ntenance of narmal arlerial blaod pressure
d. PMaintenance of basal sleen rhyghm
7. which of the following is move accurawe sympathetic reactivity test
a. Tachveardiaratic
'?}/\'nrc pinerdiine spillage rechaigs
o HRY aaalys s
b amerria Paaediaip les
& which of the following mitio s nut 4 parasympathetic funclion test
a. el ratio
b techyrandia rtie el vislsalvaa maseover
v O3S o
7
ad,sﬁuuling w Iy ing rativ
2. sshich of the fulluwing is more accurate parasympatbetic reactivily test?
a. 3000 S ratie
I hezat g esponse 2o deep besatlane
< Riadycindia ratm

AT nd 2 af URY Ana Iy 51

3 Baed af ree Fallowng i used oy 3 measare af orthastatic hynotension an standing fram






Lying to standing pusture
asusbinesd din SEPE20mm He DRPA0 i Ty
})/a‘fj.\l:lincd 12l ZB1% Pome T DB pom Ty
Coststaed Ballin SRPA0 i Py DRP 20 He

A, sosktined Sl an SB1V-Samr He DR35S mime Hye
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Department:physiolopy

Q 15 Please g san overall $1I'i;>l'i3|u|iu|| wieh The sLmal or 2le ense:

-

1o Fueellent b Very Gioue 2L Sanistatu o wunsahislacloery

Q 2: Pleass vite course nates?
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