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Course/Training Feedback Form
Student Feedback Form

Course Name: Hands on experience of Screening infants with OAE
Subject Code: ENTOQ7

Name of Student: Roll No.:

We are constantly looking to improve our classes and deliver the best training to you. Y our

evaluations, comments and suggestions will help usto improve our performance

Sl. Particulars 1 2 3 4 5
NO

1 Objective of the courseis clear

5 Course contents met with your

expectations
3 | Lecturer sequence was well planned

L ectures were clear and easy to

4 | understand
5 Teaching aids were effective
6 Instructors encourage interaction and
were helpful
7 Theleve of the course
3 Overdl rating of the course 1 ) 3 4 5

* Rating: 5-— Outstanding; 4 - Excellent; 3-Good; 2- Satisfactory; 1 - Not-Satisfactory

Suggestionsif any:
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ANNEXURE 6

From

Dr.K.R. Jothikumar,

Dept of Otorhinolaryngology,

SLIMS

Bharath Institute of Higher Education and Research,
Puducherry.

Through Proper Channel

To

The Dean,

SLIMS,

Bharath Ingtitute of Higher Education and Research,
Puducherry.

Date: 15/08/2018

Sub: Completion of value-added course: Hands on experience of Screening infants with OAE

reg.
Dear Sir,

With reference to the subject mentioned above, the department has conducted theval ue-added
coursetitled: Hands on experience of Screening infantswith OAE on May 2018to Aug 2018.
We solicit your kind action to send certificates for the participants, that is attached with thisletter. Also,

| am attaching the photographs captured during the conduct of the course.

Kind Regards
Dr.K.R.Jothikumar
<HOD Sign and Sed>

veal & Signature of the 1

nonr






Sri Lakshmi Narvayana [nstitute of Medical Sciences

Date: 1204 2018
N Fram
DR Senthil k.
Fralussor and Temwl.
Department o Physiolzey,
SLANYS
Mezath hatifeee of Pligher Eacation and Reseaich,
Chicnesu.

Te:

The Dean,

SIS

[Ehearath Testitute cF1gher Cldogaton wnd Reseah,
Chennan

Sub: Permission to condnet value-added coucse: CERTLFICATE COURSE ON NERVE
CONDUCTION STUDY ANDRITS APPLICATION

Do Sy

With relerence W ihe subiect mentioned shove, the department aroposes 10 condigt a saloe-added
comre filled  Certdicate conyse on nerve canghuetion study and its applivation wn December 2010 Wy
soobiesl o bind permission ey the smne

Kind Kuegands

Lr Senthal Kumar
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[0k 2008

Sub: Organising Yalve-added Conrse: reg CELRTIFICATE COURSE ON NERVL
CONDUCTION STLHDY AN TS APPLICATHON

With veferenee 1o the nhoave mentioned subject, 3115 to aming 16 vour naties that Sti Lakshna
Naorayans lesiinge of Medieal Sewenees, Rharath Institute of Higher Kdacation and Research.

15 onganising ' _eertificate conrse an nerve conduction study and ils application
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Course Title: cerfificate ¢nurse on nerve cunductinon study and its application

Course Objective: 1 30 apply kmisaledpe of Noueoonaterey with obiaingd perve

LCourse Propasal

eyt resules

2. 1o dinerentiate nerve and muscle pathalogy

Coarse Quteame: Domonstrate kneealedee af perapheral nerve and muesele anatomy angl

phrsiology.

Course Audience: Mudical undergracnates

Course Coordinater: D H Dy anavagane

Conese Faculbties with Qualification and Designation:
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VALLE ABDED COURSF.

[e—

- Name of the programme & Cade
Cenificate course on Nerve conduction study and jes application
2. Duration & Period
30 hrs & may 2018 July20108
- Information Brochure and Conrse Content of Value Added Conrses
Loefoyed ay Annexine- |
. List of students enrolled
Enclosed us Auexiae- §f
- Assessinent procedures:
Multipie chuice questions- Enclosed as Anvexire- {ff
- Certificate model
Enclosed ay Annexure- 117
7. No. of tites offered Uuring the same vear.
30 hes & Mav 2018 July20H 8
8. Yeur of discontinvation: 2018
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ANNEXURE 1

Nerve conduction study and ts application

PARTICIPANT HAND BOOK T




COURSF. DETAILS

Particulary
"Conrse Tilte
|

Description

Ovarview of Nerve conduction study and its gpplication

'_{,'mn‘sc Code

I PHY(CCOT

 Objuctive

Further leaming
opporlunifies
Key Competencies

' ﬁl.'—gcl Student

I.Introduction

2.Muedical uses

3. Sensory nerve conduction
4. Motor nerve comduetion

~ Repetitive nerve stimulation

"6, Technigue

7. Proceduye and normal values
8. Precautions
Y. Interpretation of nerve conductiuns
H). anifacts and technical errors
L Protucol for evaluating nerve conduction study
12, factors afiecting nerve conduction velovity
13.patient risk and complications
14.Cardinal rules ol nerve conduction study
LS. Summary and recomumendations

Orher cleetra pln sivlogical studics

{n suceessiul wmpluwn of the cowrse the students should |
acquire the

sk [l 3] nmlemmnd he appmpruatc clinical indication and
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Entroduction:

A nerve conduction study (NCS) is 2 medical diaunestic test canunoenly nsed to
cvaluate the tunction, especially the ubility ol clecoeal conduction, of

the maotor and sensory nerves of the nonan hady. These tesls may be performed
Iy medical specialists such as clinical hetrophysiolowists, physical

therapists. chiropractors, phy siatists (physical medicine and rehabililation
physicians). and neurologists wih suhsprcialize in electrodiagnostic medicine. In
the Lnited States, neurelogisis and physiatrists recejve lraining :n clectrodiugnostic
medicine (perlforming ncedle electramyography (EMG) and NCSs as part of
residency training aned in svme cascs acquire additional expertise dwring a
fellowship in ¢linjea neurophysiotogy, clectrodiugnostic medicine, or
neuremuseular medigine.

Nerve conduction studies [NCS), together with the neadle electrode examination
{NLL}, constitule the electindiagnostic examination. For nost neuromuseular
dingmostic problems, the NCS ure the initjal probe int the peripheral pervous
svstem. The lindings from the NCS will dictate what museles must be shlied
during the subsequent NEIL. Usually a complete elecirodiagnostic ingpression
depends upon the tindings of hotk the NCS and the NEL, but anly the NCS can
confinu the presence of crirapment mononcuropathics, demyelmating
europatlies, and delects of neuromuscoiar Junction {NMIY ransiuission,
Respouses can be recorded along pevipheral motor and sensory axons.
Characteristics of the responses thelude the auplinde, duration, lalency, and
velotily of tesponses, Irom these parameters. patterns of nerve patholoay can be
identifisd, including axon loss, demyelination. and conduction blogl. Aithough
there are no specific NCS features of myopathy, muscle fiber lass and musele fiber
inexeitability atteet the amplitude of molor respanses. With NMJ transmission
defeets, specilic abrormalities on NCS are identi tied.

Ceneration of an Action Potentiad An clectrical stimulus applied to a sensory or
juetor nerve liher opens voltage-pated sodium channels in 1he nerve filber
membrang, Jeading to sodinm influx and local depularization of the membrane. [t
the threshold ot dupolarization is reached, u self-sustaining electrieal unpalse is
gencrared ot that site, termed an “action potential™. The action potential jg



propagated along the nerve fiber by sequentiully depalarizing the membrane in
both dirgctions from the original point of stimulation. The Sensory Nerve Actiun
Patential (SNAP) The electricu] field geacrated around u propagated action
polential can be measured at some dislance {rom the nerve fiber itseif, but the sive
of the recorded response drops oft as a square of the distance between Lhe
generator and the recording electrodes. When a group of nerve liber action
potentials are being propagated simultanconsty i a nerve trunk, the electvical
fields of'the potentials summate in the swrrounding area. known as the volume
conductor, The SNALP is recorded from tin disc eleelrodes placed on the skin over
the nerve tramk, cither proxinal or distal 1o 1the stimulation point vf the nerve, [t
represestts the sunimation of action potentials from 1l recordable nerve fibers in
the volume conductor. Measurable features of 2 SNAP include the amplitude,
duration, Juteney, and configuration (fisrure 1) SNAD ampdiludes range Jrom S (o
over 200 microvelts, depending on the particulay nerve trimk being studied.,
Narmally the SNAP is a triphusic waveform with an initial positive detlection.
because the propagated depolarization atong the nerve teunk approaches the
recording clectrode from the stinufation site. The Campound Musele Action
Potential (CMAP) With moetor NCS, stimulation is applied at dista) and proximz|
sites along a nerve trunk, Recording of the resnlting action potential occurs with
swrtace electrodes averlying a muscle belly innervated by the stimulated nerve.
Since the active recording clectende overlies a musele bel Iy, the recorded response
Is a coinpound muscle action potential {CMAPY, not 2 nerve action potential. [he
CMAP represents a sommalion in the volume conductor of all the individual
muscle liber action polentials activated by the stimulus and within the pick up
leritory ol the active recording clectrode, Nocinally, the CMAP is a biphasiu
wavetorm with ao initial negative deflection {ligure 2). This configuration results
from placeinent af the active recording. electrode al the motor point of the muscle
belly, where the muoscle fibers ure initally depolarized and their sction potentials
are gencraled. Displacement of the active recording electeode off the motor point
wetll resuitin an initial positive deflection in the recorded CMAP due 1o volume
conduclion of the muscle (ther uetion porentials from the motor poinl to the
clectrode, The CMAP i measwred in millivolts, compared to microvolts for a
sensury wction polential, because the size of an action potential is proportional lo
the diameter of the excitable tissue Jrom which itis derived



Medical uses :Nerve conduction studies along with

needle electromyography measure nerve and muscle function, and may be
tdicaled when there is pain in the lunbs, weakness from spinal nerve compression
o1 concern wbout sone other neurolagic injury or disorder™ Spinal nerve tnjury
docs not cause neck, mid back pain or low back pain, and for this reason, evidence
fas not shown EMG or NCS Lo be helpiul in disgnosing causes of axial tumbar
pain, tharacic pain, or cervical spine pain.

’

Nerve conduction studics are used maioly Lor cvaluation of parcsthesias
(unbness, tinghing, buming) andéar weakness of the arws und legs. The type of
study required s dependent in part by the symptims preseated. A Physice) cxum
and thorough history alzo help to dircet the investigation. Some of the coimon
disorelers thut can be diagnosed by nerve conduction studies are:

o Carpal tunncel syndrome

v Cubital Tunnel Syndrome
«  Guillain—Barre syndrome
«  Guyon's canal syndeommne
» Peripheral neuropathy

« Peronecal neuropathy

o Spinai dise herpiation
Tarzal Tunnel Nyndrome

Other conditions

Racliculuputiy
Neuwrvmuscular junction defects
Myasthenia Gravis

-

« LEMS
«  Botor Nearon Discasc
. .'"'u.l ,S

«  Sensory Newronopathy
e Sjogren’s disease



SENSORY NERVE CONDUCTION Sensarv nerve conduction studics wre used Lo
e the fuzetional wtenrity ol sensery norve lers, [hey megsure the smplitude
und veloohy of sommosensory-iduced SCISONY IeEVe action poteniais {SNAS).
They < be nerfrned anhedromically in the direction of sl erye
conduction, or antidrowical v i he distal parc of major peripheral nerves. | e
printary goals ol sensory nerve conducting studios are the agsessment ol ( 11he
number of fizwetioning sxons (amplitude of SNA P} wad (2) 43w state ol myvefin in
thest aseas (conduction velocite of SNAPs). |n patients wath axnnal dezereration
netnpaikies Ge injary after ngection ot & ngove Gueicle or dishelic

neuropithy 1othe praary eature is 3 riwkedly yreduced seesory action powntial
ampliede, Under ihese circumstances, the candoction velocity may be slightly
redied. but valy 10 the extent then the largest axens wre gone. In contass,
deinveinadng, neuropathivs (i.c.. Loarnigue: conzression or Guidlain-13ar
Syotdrome) gencratly cause pralonsd abnormalifies in condaetion velovit, with o

veithout alterations 1 L HEESTHL .'il’]|‘-|iU.l{|l.‘

Sensory nerse conduction study | kis represents  conduction impulse alosss e
B o t :

SCDELEY Nervye ilwes

IUis performed by ciectiica? stimulution of the periplicral nerve and recording fiom
opurely sensors prrtion ol the nerve sich as )« linaer

Che recording elecirade 3s placed proximal w the stinalating electrade
Like the mostor studies sensony lalencies are on the scule o milliseconds
The sensory amplitude are mucl smaller Usn the motor niplicade microvols

The sensory conduction: s nwesured in lneney and distancye helweren stimulating
and recerdmy electode



SENSORY NERVE CONDUCTION STUDY SITES

m" NMedian noerves (R & L) at;
S0 = index Finge e
. — = thumb

Ulnar nerves (R & L) at;
o - hittic finger
LI, - * ring finger

Sural nerves (R & L) aty;
= behind the Lalaeral Malleolus

Sapbenous nerves(R & L) at:

- antoerior to thhe Medial NMalleolus

Muator nervve eonduction: [his represeHs condnglion imaitlse wleng the
Periphesid juetor nerve

This vecorded as g compound evoked Polentiai from g molor pomt veichin e
tusele

he fime it wkes or electrie impalse 1o ravel feom stimulation to the recording
clectrode is measured

Ihis coclled Fateney wsd weasored in milliseconds
The sire i resonds ealled amplitade and messueed e millvolts

I3y slimuluting in two ar mure difrerent locations alons the same aere NCY
aernss duterent scoments cun be mcasured

Pearresponds o the integrity of the motor nnit bt cinno distinunish between ore

A post sanglicaic lesions kecause the coll hody is Iocated in the spiaal cosd
AL P ) ]



B b abrorml with normal SNAPs 1 the lesion is proximal w the DRG o
#leeting a purely motor nepye

The active and reference Fckup should rot be wn otose together i 1his vecur
stilar wavetaprs are recorded at hotl sites and rejected, dropping the amplitude
ol the wave furm

~ I’ “
vtk ol Lk Y o —m i —
BT Sloaintie e

) Ios e ceai, ¢ '

s SN 1 Y
J'LI_/ i —_ TN
CR e
r 'I . effert an the smplitude of Varyirg

the e ewwatrade separgtion,
|*-— R R I Narmal.

Compourd Muls Active Polentil 1 Pickips are 1040 rigue

MOTOR NERVE CONDUCTION STUDY SITES:

\ Median nerves (R & 1) art;

e v .

—— = Wil Alductor Pallicis Brewvis
- e - Clhow '

[ Ulnhar nerves (R & L) at;

- : .

Tl * VWrisd . First Dorsal Interosseaus {FDY)
T N = Eliraw . Abductor Digr Mirmi {ADYM)
R 3-_-

Peronecal nervoes (R & L} ay;

= Ankle Lxternsor Digitorum Brewvis
* Head of fibuln Tibialis Ariterior

Tibial nerves{R & L) at;

- Aker .' Alrducoos 1atluce
Abductor Digiu Quints Pedis



REPETTTIVLE NERVE STIMULATION

Repetitive nerve stimulation ({RNS} is used in 1he evaluation of patients with
suspected neuromuscular transmission disorders {NMTD) such as mvusihenia
gravis (MG) or Lambert-Eaton myasthenic syndrome (LEMS). RNS is a modilicd
mator NCS where instead of recording CMAPs with single supramaximal
electrical simuli, a train o & |1 stimali is applied and the sequentesl response
ampliludes audfor areas measured. This may be carried out at low {3 4 1z} or high
frequency stirnulation (20-50 Tz}, in the latler case the train | proalonged 1o allow
2=140 secands ot continuous dats 1o be measured. Both distal and proximal
nuselesinerves should be studied in every patien suspected ofan NMTD as the
sensitivity of the est is greally increased by 1his means,

Witl low lrequency stimulation in normal subjeets, the CMATP amplitude andfor
area Lalls over the 1irst 4=5 stimuli by a maximum of 10-12% The maximum fall
should be between potentinls 1 and 2 {see RNS pitdallsy. A nuinber of departiment
specitic protocols huve been published to study the RNS over time both before and
alter a period of maximum voluntary contraction of the muscle ta pick up

ely or Jote NMT fuilure (fig 7).



TECHNIQUE

‘The nerve conduction study consists of the following compooents

+ Motor NCS

+  Sensory NCS
« T wave study
+  H-reflex study

The nerve conduction study is otten comhined with needle electronyograph,
Other

The Department of 1lealth and Human Services Inspector (reneral recently
1dentilied the use of NCSs withoul a needle efectiromnyography l the saime time g
sign of questinable billing, P!

Motar NCS

Mutor NCS Motor NCS are obtained hy sttmulaling a motor nerve and recording ul
the belty of a muscle innervated by that nerve, The CMAP i5 the resulting
respunse, and depends on the inotor axons Leansiitting the action potential, status
of the neuramuscular junction. and muscle tbers, The CMAP ampletudes, mutar
onscl letencies, and conduction velovities are riutinely asscssed and anulyzed, As
with sensory NCS, conduction velocity is calculaled by dividing distance by time.
In this casc, however, 1he distance hetween two stimulaton $1t¢s 15 divided by Lhe
ditference in ansct latencics of those (wa sites, providing the conduction velocity
nthe sepment of perve between the two simulalion sitzs. This method ot
caleudating condiction velocity thereby avoids being confounded by time spent
raversing the neuronuscular junction and miggering a musele action potential
(since these are subtcacted cut).

Sensory NCS§

Seirsory NCS aee performed by electrical stimmlation of a peripheral nerve while
recarding the transmitted potential at a different e along the same nerve. Three
Inain measure cian be oblained SNAP { Sensory nerve action potential pamplitud,
sensory latency and conduction velocily. The SKAP amplitude (tn micravolts)
represents & measure ol the number of uxons conducting between the stimulation
sile and the recording site. Sensory tatency (inanilliseconds) is the tine that it takes
for the action potential to travel betweon the stimulation site and the recordiny site
of the nerve. The conduction velocily is nmicasured in meters per second and is
obtained dividing the distance between stimulation site and the recarding site by
the lutency: Conduction velacity = Distunee:T atency



Sensary NCS: An example screenshat showing the results of a sensory
nerve conduction velocity study of the right median nerve.

I'-wave study

Fawave sy wses supramaximal stimulation of 4 motor nerve amnd recording
of action potentials Irom a muscle supplied by the nerve, This is not a reflex, per
5¢, in 1hat the action potential travels trom the site of the stimulating electrode in
the limb to the spinal card's venteal horn snd back (o i limh in the same nerve
that was stimuluted. The F-wave laleney can be used 10 derive he conduction
velocity ol nerve between the timhb and spine, whereas thie mowe and SENSUCY Neyve
conduction studies evaluate conduction in the segment of the fimb. Fwaves vary in
fatency und an abnormal verdance is called “chrono dispersion”. Conduction
velovity s derived by measuring the limb length, 13, in millimeters from the
stimudation stle to the cortesponding spinal segment (7 spinous process 10 wrist
cremse for median nerve). This is moultiplicd by 2 as it goes 1o the cord and returns
t the muscle (2D}, 2D is divided by the latency difference between mean I and M

and | millisecond subtracted (F-M-1). The Tornwl i
H-reflex study

Herellex study uses stimulation of 8 nerve and recording the reflex clectrical
discharge from a muscle in the Jimb, This also evaluates conduction between the
ftmh and the spinal cord, but in this cusc. the alferens tnpulses {thase going towwrd
the spinal cord) are in sensory nerves while the etferent impulses (those voming
fronn the spinul cord} are in motor nerves, This process eannet be clanged,



Procedure:
Provedurs for mowr study:

Active electrode placed on Lhe center of the muscle belly {over the motor end
plate)

Ground electiode:in beiween active and recording electrode

Stmulatorrecording  clectrnde iy placed vver the nerve thal supplies  the
muselecathinde closest to the recording clecrrode

Corent needed

13-35 mA for motor NCS

<20mA for sensory NCS

Suprumaximal stimulation is given in motuor stuclics
Components of NCS:

Compovnd nerve actions potential

F-wave study

It reflex study

Motor conduction study Belly -tendon montage

Active recording efectrode is placed on the center of the muscle
belly{over the motor endplate)

Reference elsctrode(G2) is distally .over the tendon to the muscle

Stimuiator: Placed over the nerve that suppilies the muscle
Cathode placed closest to the recording electrode
Graund electrode In batween stimulating and recording electrode

."',-\.' Ces, o




Nornal values for NCS

Ape maiched “Naormat™ values for NE'S Paraieters are cither derived Jron) stadies
of 2roups of neurologivally nornial subpects or eulled from rhe literature.
Ruegrertaldy in the view of the authens e most frequent statistics ysed are limits of
SR O less Trequesils 999% confidenee s of i rormal mruLp 1o ndicute
abmormalies o' single parimeter,

Plis approwch may mislemd as criie separation between “*nomal™ and
“abnoemad™ dilutes 1he infucnition whereas g / seore, lor -\-x;m”g]._-_ -Illl.lfl.':l!ing_ the
separation etweet a sinele vaine and ihe group e vxpressed in 543, may he
e inorneive. Afernaevaty. (ara numbher ol cleetrophvaialasical naruelery
nny be Gken togather either as wr “ides™ or Heor T, orihy the neurophysiclosisi
asssses i number of prrimerers ogsther 1o neihe 1 Nudzement us 10w hetler o
cliscally relesant numgereal absnormality should be Smphasised in the renor
Il rpeetation or not.

here wee a0 numbher of physical paramerers thar reaquire erreetion o allowance lor,
The mest jnportant is femperiture. The asiest mator neve conduction velovity
(EMNCY Fis reduced by Approsinately | mas nep 3 terperttire il
Comventional b stodes s Performed as close 1o u surlaee recordo Lenpesiuy
O 54 hat is nut achioved by adeqrate keatineg or e Ty, rarely
leperatire correaiion must by applied. Sume Nasres or candnction reguire
vorseiun for limb Jengtl o height, ] imally nerve conduction dats weer wity i,
Pl motor conditivn <o By 07 s por deeside alier 20 wenrs and the

Al

seisory by O3 ey

Precautions;

Follow general precautions

Failure to et response may be due to defect in stinular ng of recording system
Laboratery teinperature shonld be maintained preferably between 21-23" ¢



Interpretation of nerve conductions

The nterpretation of nepve conduction stuclies jg complex and yequites the
expeclise of heakth care practitioners such as clinjcal neurophystolagists, medical
neurvlogists, physical theeapists, chiropracric aewoloists or physiatrists. In
rencral, differen patholegical processes result in changes in latenvies, motor,
andfor sensory amplitudes, or slowmge of the conduciion_velocities to diftering
degrees. For example, stowing of the NOV wsuadly indicates there iy damage to
the myeling Another example, slowing across the wrist tor the motor and SENSOTY
latencics of the median nerve indicates facol compression of the median nerve at
the wrist, called carpal tunne? syndrome. On (he other hang, showing ol all nepve
conductions i more than one b indicates peneralized discased nerves, ar
goneralized periphera nenropihy. People with dighetes mellitus often develop
genecalized peripheral

nenropathy,

Basic Interpretations
*  Amplitude: related 1o (e & of axons u a norve

* Lawncy: a marker of tine; therefore, most affected by demyelinating
rocesses § Conducrion velotity: speed; can be atfocted by Doty axong)
loss and demyelinagion

¢ Larse, tust conducting fibers are |ost
* Maderute stowing
* Doemyelinatian
¢ Marked siowing
The speed of nerve conduction is Ielated to
- Dianieter of the nerve and |
- Degree of myelinalion

- Normally Rmetioning nerve will transmit a stroiger and faster signal than a
datnaged aerve

- I openeral the range of normal conduction velocity will be approximately
M60 meters per second however the normal conductian velocity may vury
[rom one individual to another



Artifacts and fechnical errors
Temperature : cooler lemperature prolong time of depalarization

Conduction veloeiey slows botween |.5-2 Sinfsec distal ltency prolong by 1. 2ms
for every degree drop in 1oy nperature

Higher aauplitude and longer duratton
Lempersture to be maintained belween 12-34

Age : conduction decrease with age

Maore prominent alter 60 years

Correction tactor 0.5-4misec lor older putienl can ke yscd

Sural aerve cannot be elicilahle for some

Height s laller individual have slower venduclion velocity
Adjustment no more thun 2-dmisec betow lower limit of normat
Proximal vs distal - proximal nerve seamen conduct <lightly fuster than disqal
Non physiological tactors

Elechrical impedence

Stiniulus artifact ;reduced by placement uf ground herween irecording and
stimu]ator

Decrease ¢lectrical inpedenge

Coaxial eloctroges

Stimulater diveclly over nerve

Lower stimulys

Ratale anode while maintaining cathode

Stimulator mid recording cables da nol verlap



Cathode position reversed : theoretjcal possibility of anodal block
Distal latency prolonged by 0.3 -0.4 me

Slowing sensory CV by [Gmisee

Costimulation of adjacent nerves : can be reduged by

Stimulator direchy aver the nerve

Watch for abrupt change in waveform change in resuftant moscle twitch
Avaid exces current

Corecord nmusceley simultaneously tron adjacent ferves

Cardinal rules af NCS: NCS are extension of clinical examination annof be
performed without a goud clinics] examination

When i doubr always think about 2 1echnical factor
When in dosht reexamine the patienl

When in doubt do not overeall a dragnosis

Alwuys think about ¢linical cletrophysiological correlaton

Protacol for evaluatin disorders of neuromuseular i nnetion

warm the extremity
immaobilize the muscle as hest as possible

Perform rowtine motor nerve conduction studies ficst 10 cosure that the nerve iy
iormal

perlonn RNS at rest.alier making sure (hal the stimulys iy suprumaxinl, perfonn
3-HZ RNS at rest for 5-14) impulics repeated three thnes. | minute apart, Nornally,
there is < 10% decrement between the first and fourth respanses .

il 10% decrement oceurs and js consisitently reproducible

-have the patieot perform maximal volunlary excreise for [0 seeonds



Imoicdiately repeal 3- HZ RNS postexerise o demonstrate pose exervise
facilitation and repair ot the decrement

=10 decrenment or oo derrement accurs

Have the patient perfom maximal voluntary exercise for [ minude 1hen perfonn
SHZL RNS IMMEDIATELY AND 1.2.3 AND 4 minutes after ENEICISE 1D
tdemonsirate pustexercise exhaustion

[Ta stgmificant decrement occurs fuve the pattent perfornm muximum voluntary
exercise again for 10 scconds and immediately repeat 311Z RNS 1o demanstrate
repuir of the decrement

Perlorm RNS on one disil and one proximal motor nerve alwavs ey 1o study
weedk muscles

[t the compound mnsele action potential anplitude is low at bacline huave the
patient pertonn 10 sconds ol maximal volutitary excreise, then stimulate the nerve
supramaxiamally immediately postecxere] se, fauking, for an abrormal
nerement=40% above the baseline’

e patiend exercises fo r = 1} seconds oc the nerve s not stpnulated immediate]y
POst CXereise . a patential increment 0y be nissed .

Always perform conceniric needie EMG of proximal and distal muscle cspecially
ol chinjeally week museles | any musele with denervation or myotonix o9n nesdie
EMG may demonsteate a decreemnt ol RNS .in this situation decrement of RNK
dves nol signily a primary disorder of the neuramuscnlac junction

FACTORS AFFECTING NERVE CONDUCTION VF LOCITY
In generul

Greater e diwimeter of 3 givett nerve fibrethe greater is iy speed of conduction
In myclinated fibres the speed of conduetion is about G times the fibre diameter

In wnanyelinued fibres,the speed of conduction I proportional 10 the square oot ol
the diameter

Ageiat irth 1the nerve conduction velocity is halfof adult value it attiing aduly
vilue by 3-Svears decline slowly after 30-40vears of ape



Temperature 'within phystological linit conduction veloeity varies direetly with
temperature

Length of the nervean inverse relationship exists between Jenath of the nerve and
conduction velocity langer the nerve slower will be the canduction velovily

Myelination myelin thickness is inversely related to intermodal cupacitance and
conductance.condueijon velovity,therefore increased in increase mvelo)

Discases:iseumentul deinvelination or during demyelination results in conduction
block

fn focal compression conduction velocily slows down due 1o demavelingion and
decrease in fibre diametey

PATIENTS RISK AND COMPLICATIONS

Nerve conductivn studics aye very helplid 10 dingnose certain discuses ol'the
nerves of the body. The test is nal invasive, b can be painful duc t 1he electrical
shacks. The shacks are associated with a low wmount of eleetric current so they are
not dungerous to anyone. Patients with o petimanent paceinaker or other such
implanted stimubators such as tleep brain stimulators or sptnal cord
stimulalars must eell the examiner prior 1o the study. This does not prevend Lhe
study, but special precautions are taken.

Curdiac paceniskers and jm plated curdiae defibrillawes {ICDs}) are used
mereastng |y in clinical practice, atd no evidence exists mdicating that pecforming
routine electrodiagnostic stugdies on paticats with these devices pose a safety
hazaed. However, there are theoretical conuerns that electrical impulses of nerve
conductivn stugies {NCS Y could be erroncowsly sensed by deviees and result in
unimlended inhibition or triggeriog of outpit or reprogramming of the deviee. Iy
gencral, the closer the stimulatiun site is 1o the pacemaher and pacing leads, the
gredter the chance for mducing u voltage of suiticient amplitude (o inhibil the
pacemaker, Despite such concemns, no iny nediate or delaved adverse effects have
been reported with routine NCS.

N known containdications exist rom perlorining needle EMG or NCS on
pregnant patiems. In addition, no complications 1o these procedures have been
reporied in the literature. Cyvoked patential testing, likewise. has not been reported
to cause any problems wihen it is pertormed during preghancy,



Semmary and recommendations:

Easilv toleruled, safe

Must be consistent in technigne
[ntralab normal values

Monitor for techinical jssucs
Very scnsitive to axonal loss

Very specific lor demyclinatiog diseascs
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Annexure 3 w o

MO8

L. Far sensury ¢unduction studies, the gain is ustadly ot nt:

AL uV .

o o

LA IR KA '
1. M3 W

2. The fullowing statements a1 coireet Lxeepl:

A The reconiling clectrles aic Pluced in lme over the nets e adth an incerelecin e distsmee ef 3
w4 um

B, Mikst sy derves sequire a cuerent in e range k75 o M maA o achivve supsnagiml
stizsukticn

-

WS ensry nerves yoquire a hicher eeshald Joe stinsulutioen thaue din muotar 1ibers

12 o sy siadies, o conductinn velacity cun be calenluted using eae slimulation site alore

~

X Antidromic recording of sensory nerves i superen o orthedromic feehnigue because:

-

\.-},A‘ﬁup]iu:-fw in igher using anticdsimrde sEmeaon
B. he eleciredes are eluses o e nerve
s less subjeet a nerse or other rhifct
oy . . \- -
0. The entive nerve i stimbilined achuling the motor lbors
o My clinaed fibers conduct 34t velocity of Apprisimately:
AT s
13, (3 en's
xs
\y’ff{} s
1. it s T
5. Demyelinution is associated with:

AL Marked slawing ol cadéoetion veloeiny slower than B&% of the lawor it wl normal)
(£} -



B Minhed prshongation of diszab laency ¢lsnger than 1101525 ol upper imit of vonmal )
. ~ ; . ] ' .

w\' oM asuid motar actien potentia] 4OUMA T ansplivcde

D Drop m ameplitade in prosiane., stimblitio: compared 1o the distal stimndation

6. Rouling merve conduction studies are novmal in — . "% of patients with clinicul
svimptoms amd signs of cacpal tunael syndrome,

AL

3,
[T oA N
1. 404

7. Carpal lunng) syndrome clectrodiagrostic studies usually show (sce A, Wighee aplitnde
ulmedioe CMAP cozpancl 19 vlnar oeree

13. The: medianm nerve atlwliemic shsoloe anset sensary lateney isdelayel by 1.7 ma

G The median nerve srthodomiiy sengory lereney s delived by 2.0 mis comprued 1y the ulnar
e sensory distal Laeepey

s
-

-
Wde The median nerve wrthodiongie SENSOY dalency s deloved by 0.2 s campiae! e e uihae:
e sersory clistal falenes

N, Median- versus elnar-comparisan tests are g0od tests to eonficm carvpal tunnel syndrome
tor the following reasony cxeept:

Ao They cecare an idead imernal conteol
- Hslinee s Jirfereng
C.Temperature is vanstant ".‘.

(3. Nerve 1ber size is coasta:l

% Madians versus ulnar-sencary herse short latency midpslmar study comparison tes s
almornnal it the median luteney is delayed by mvre than the ninar latency,
AL s

.uﬂ./fi'._’ s

[ TS



Iy a2 s

HL Ina patient with right foot pain, a sucal and plantar SCASONY Fesponse is ieasnrable,
The Jesion ¢an be present in the following exeept:

AL Tursal tunnei syndrane
L~
Wb Seiatic usiim
Co Limbosacril plesus lesion
L. Peripherz)l noecropathy
1. Altof the fellnwing stutements ace correct excepl:
A Onthachvamie stiomlation of te plantas seasory nerve prixliee a smacl amplitade response

1% Bilaeal absent plantu scusory respouses in micklle aped e older individuils havs

v
signidicance

v 4
LA suspectvd arsal Tl syndeomie, ome side abpormal prankar suspoose s di

Aphiesire 1 kol
turne|l syadrosne

oA

L Medal wed Dsteral plantr sersorn potentia's are wnobtainable cven in ealahy subjens
12, Small fiber peripheral neuropathy is seen in all of the following conditionx excepi:
AL Dieberes
4
1\_I}/ﬁuh"}‘ LISUAS
(. Diphtheria

L2 Taumrier dizcose
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Naravana In=titure of Medical Sciences. Pondicherrs - 605 502, [ndia.
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Clhenaai.

Thenagh Proper Channel

To

The 1ean,

SLIMIS

Bhavatit Insuwite of Righer Education axd Reacinh. '
Chiennai.

Sub: Completion of value-added course: eertificate cuurse on nerve candnction study and
its application '

Dyean S,

With relrence woihe subject inentioned sbove, the duepartiment bis coréucted the vidig-
sddded course tlded:  certificate course nn nerve canduction study and its applicatiun or
DR.LT.2018 W solicit youor kind acteon 1o send verlifjeates fur the paricinanis, that 1s atlac il
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