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APPROACH TO NEUROLOGY CASE

Overview of the steps 00:02:17

L Paﬂ"loloaﬂ

a. LM v/s umn
3. SpeuﬁcPaiholosn:j
4, nssoda&ed%reslﬁe?worwwsﬁhfww

mgﬁbss,papa&bm,dmtpain,shinms&m,;pmpam

Assessing the pathology

The approach :

L Or\se’c:nczﬂe/wb—amte/cl-mnbo\’-sgn-\p&ou\s
3. Duration : Days/ hours/ months/ years

3. Progression : Progressive/ improving/ recurrent
Order of examination of nervous system:

. thermwmcosmw
¢ Cranial nerves

®  Motor system + coordination and cerebelium including gait
* Sensory

fcute onset :

Hﬁ:eracu{em.&u*mpaﬁer*feﬁsgesterdagmrgng
wnu*mlmsuriﬁguﬂhpeno&,suddmlgl?e&weam
in upper limb.
vascuhrc:ausesandseizwesmﬁwﬂh?werm’ce.
Acute : e.g. Moming when | got up | had paraesthesia. of

Active space
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e e e worsened oo reachect i D

Ihour. And by afternoon, right upper limb weakness. And by,
evenhg weakness worsened. 63 next daﬂ MoYNiIng c.omple’ce
weokness.

Classical acute presentodions :

I Vascular : LMN weakness with pain
a. Dem‘LjeI'\m{cim like in €85

3. Troumo

4, pleed into a tumour

Sub-acute : Progressed over days to months.
I Demaelino&ing

a. Thrombotic stroke or multi infarct stroke
3. Nutritional or metabolic

4, Tumour : n'nlisnant

Chronic
3 Desenemtive.
a. &enehcorheredi’(ar3=5phocerebe|\arodnxh.

2, e-engnhumarwm!jears.

Duradion :

symptom of & or 3 days : acute.
Years : Degenerating or genetic disease.

eoeds eApoy

Progression :

® worsening 2
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ooAppmachto
neurology case
¢ Improving
° Rmrentihwwemaelha&m
LN v/s umnn
Higherwmmmnbemrberedaymms
handedness

° Appearance, intelligence, memory, emotional status.

® Level of consciousness, orientation, speech and
handedness.

e +/- Lobar functions and MMSC.

. LM umn
Higher motor . +/-
functions
Cranial nerves + and LM\l type + and UMN type

Active space
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Disuse atropht

motor : mrop\-g

1. Bulk Decreosed Rigidity/spasticity

a. Tone Plexus/Nerve/ Pyramidal Pattern

3. Power Polgradiculopad*'\a t—;caagero&ed reflexes

4, Rellexes Hypo or Areflexio Circumduction gait

S. @ait High stepping gait Cerebellum aftected

. Co-ordination Cerebellum normal +/-

7. Involuntary Pole‘ni mgoc\oms, myoclonus, chjstonh,

movements seSrnerﬂal maocloms tremors

Reflexes : Superficial | Normal. unless the Babinski positive ,

- Plantar § abdominal segmntisaﬂected plantar

DTR Decreosed Abdominal absent
erisk/exaggeroted

Sensory Depends on small or | Seen in spinal cord

large fbres injury : funicula,
Ankle jerk is checked.
Ankle jerk :

* Inlarge fbre involvement (peripheral neuropaﬂg) : lost.

. lnposterbrcolurmmvowemem:mrmal.

Pgrmn‘sdanaﬂermseenmwnM

upper b :

*  wrist extension : weak.

. s;photm>ﬁuntm=u:eah

*  glbow extension is weok.

*  Shoulder abduction s weak.

Lower Limb :

*  Hip Slexion, knee flexion and ankle dorsiflexion is weak.

ndduc’cors;nsﬁcikaisgesen{
Abduction of hip is weak.




Motor features : UMN and LMN 00:31:48
motor :

* Distal or proximal muscle weakness.

*  Symmetrical or asymmetrical.

* Nerve patterr/ plexus pattern/pyramidal pattern.

Ws'gno@spasﬁci&g*ootdeamme%msmundism
affected in UMNL Tripping, heaviness and falls is seen in
UMK Wasting, fasciculation’s are seen in L.

Reflex.

mvolmtarymovemﬂs.

Cerebellum and otoxio.

Stance and gait : UM v/s L.

Posterior parietal
area

l ﬂ'btorpm&unﬂhl'umm

Supplementary
motor area

|

Mototr cortex

L
l )

Internal capsule ¢ basalganglia =—————p cerebellum

l ICorticoponto cerebellar fibres _J

brain stem nucleus
/spinal cord

Approach to
neurology case

Leave Feedback
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Neurology 00

UMN approach : Summary 00:40:43

« Sensory level
* Bladder
« Sparing of face

+ Back pain / tract

pain
* LMN + UMN

In motor cortex : Maximum representadion is for face, lips
mdhmds.Hence,paﬂemo?weaH\esswil\be‘}Mb—bmchm

Corono. radiata. : 1§ there is o lesion | em in corona radiado, it
uﬂ\a&!%ectongm%bres.lcmlesimhhtemalmpsule.&wm
\'nwedenseweahnesasmna%br&swmbeo&ﬁected.

Manus%hctwﬁonsensormwil\bepresmt

Basal Sm'gﬁm Parkinsonian phenomena, haaeminehc
movement disorders.

eoeds eAROY



00 Approach to
neurology case
eave k
LMN approach : Summary 00:46:00
LMN
Radicle
1 .. Egu.. B
* Distal
predominant  Symmetrical
* Nerve pattern « Proximal+ distal « PROXIMAL >
sensory motor * Face and DISTAL
loss pharyngeal + « Symmetrical
* Stocking and neck « Pure motor
glow « Fatigability + Normal reflex
* Loss of reflex « Normal reflex
* +/- wasting
g
&
$



APPROACH TO UMN DISORDERS

UMN Structures :

* Cortex

* Sub cortex.

* Brainstem:
Cros&edhemiplesh + Ipsilateral cranial nerve PO'E‘S "
controloteral hemipleaia.
Cronial nerves sﬂrrptuns,
Vertiqo : Also seen in insular cortex involvement.

* Spinal cord
Sensorg level.
eladder involvement (depending on level of spinal
cord involved).
Tract pain.

Cortex 00:03:30

Loss of Consciousness : Classical pressenattion
Seizure : Orgin is cortex
Cortex predominantly is grey matter .
Diferent lobes of cortex :
Frontal :
*  mediolfrontal cortex containing anterior Sireulurn.
medial involvement.
Lack of enrgy / OPOd'hﬂ
Akinetic muteism
* Dorsolateral pre&‘ron’ca! cortex :
Not able to do Planned § sequential activitiy
*  Orbitofrontal area. :
Personalrt!j problem
Disinhibition.
*  motor cortex :

Active space
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Diabetic kidney
00 disease
when retina/optic nerve /optic chiasma. invoived : Pupillary
reflect affected.
Language 00:16:43

Lnrgunaeisﬂwebasiceoncep’co#comnmicaﬁon{m;sh
uxi’cing,s;)eahing,sesmree’cc.
motor output of languages is speech using larynx, pharynx .
Sound falls on ears *Hescl'i’ssgrusdervh%* Tone of

(primary auditorgareq) sound

l

Wemicke's area. § temporal parietal area. = Comprehension
(contains internal dictionary Lexicon)

Arcuote fasciculus

Jomswm*ﬁwcesrqigbgactwm\gmm
V
Produeesg\taxszmmriher\cﬁ

motor cortex

¥
Descends 1o brainstem cranial nerve nucleus

Active space
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2 Nephrology 00

weakness predomimnrtlﬂ involves face + upper l

Distal > proximal.
Dextrective loss.
Loss of fine activities : Pyramidal dgs&mcﬁon

Parietal :
Function : Caleulation, Ianau.age, temporal apraxias,
proprioception.

Lett parietal :
Involved in caleuladion § language apraxio.
Dominant.
Lesion of angular gyras produce &erstman’s syndrome
(finger agnosia, agraphia, acaleulio).

Rgh{- parietal :
Dressing apmxia.
Constructional aproxio.
Mesiech
aeogmphical.

Temporal : a parts :
Loteral :
nud‘rtora areo.
wemickes areo.
Visual processing,
medial :
memory,
Olfaction.
Limbic part.
most epleptogenic area.

OcCipital *
Occipital blindness : Pupillary reflex unafSected

eoeds 8AnOY

Retina. > Rbres cross chiasma. —> lateral geniculate bocy(l.ea)
Pupillary fibres before reaching L& descends o mid brain to

form p;pil\oura reflex.
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tional activation system cannot activate Broca’s area
ing akinetic mutism (no movement, no talk).
Right > let side :
*  Limbic reward system gjives emotional intonation.
. mewspew\)
Qestogwgmsecomeptﬁ%hleﬁsm

aoeds eAjoy

Ay lesion anterior to central sulcus > Fluency lost.
Any lesion posterior to central suleus = Comprehension lostany
Any lesion involving Perisyivian circuit —> Repetition lost.
11
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00 Diabetic kidney
disease

Leaye Feedback

erocos | Wernicke's | TCM | TCS | TC mixed
area. areo.

Fluency - + - + -

Comprehension | + - + - -

Repetition - - + + +
echololia.

[ Wemicke's area

Right

Active space
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A LATERAL SURFACE OF THE LEFT HEMISPHERE

CQnQr}l sulcus

19, 18,17

&Apramrsimiwusis’mwedhpm-ma' » processing of
onguage. Prguiar qurus
tsinvowedw‘rﬂ'\mnms.
Rssocuateduuhammwaerstrmns!jndome
Localisation of erstman syndrome *
be@t/DonMO.nSuhragms

Speech 00:35:35

Gro.mmr/sEﬁax
Parnp-rasinserron
L,i{emhcl'nngehsonm
Example : Pencil said as pen'til’.

eseds eApoy
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Semantic : Change in ideo.
example pencil identified as knite.
Nome *
unusual things given to identity (as otherwise from
memory can denh@
Like:
Small needle of clock
Tip of pen.
writing : Assess Sluency, grammar, concept of lanquoage.

1. Spontaneous speech
a. Informal interview
b. Structured task
c. Automatic sequences
Naming
Auditory comprehension
Repetition
Reading
a. Reading aloud
b. Reading comprehension
6. Writing
a. Spontaneous sentences
b. Writing to dictation
c. Copying

A o L

[C] Broca's area
[ Wermicke's area

Active space

Anomic ap\'mia :
Lesion in left angular gyrus.
Associoted with gerstmon sSndmrre.
14
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Le®t temporal/ left-sided lesion (diffuse) :
Seen in Alzheimer’s disease.
Degenerative aphasio.
Conduction aphasia. :
Arcuate fasciculus involved,
Repetition grossly affected.
Superior temporal /inferior parietal dysfunction.
Pure word deafness :
Unable to identify words but able to identify tones, sound.
Auditory comprehension severely affected but can read,
write, Iansuage circuit normal
Disconnection syndrome : Due to disconnection of Heschl's
gyrus from surrounding Wemicke’s area.
Can see (Occipital connected to language) or read and
comprehend,

TABLE 13.5 Bedside Features of Anomic Aphasia

Feature Syndrome

Spontaneous speech Fluent, some word-finding pauses,
SR

Naming Impaired

Comprehension Intact

Repetition Intact

Reading Intact

Writing Intact, except for anomia

Associated signs Variable or none

Aphasia. is acquired and dysphasia is congenital defect of
- -

aoeds eApoy
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00 Diabetic kidney

disease
TABLE 13.6 Bedside Features of Transcortical Aphasias
Isolation Transcortical  Transcortical
Feature syndrome  motor sensory
Speech Nonfluent, ~ Nonfluent Fluent,
echolalic echolalic
Naming Impaired Impaired Impaired
Comprehension  Impaired Intact Impaired
Repetition Intact Intact Intact
Reading Impaired + Intact Impaired
Writing Impaired + Infact Impaired
Cortical vs subcortical a{*nsn :
Anterior subcortical aphasia. mimics eroca’s aphasia. (muem5
loss) but not as severe as Broca’s aphasio.
Coudote :
Severe dasoﬂ\'rh. Initiation defect.
Thalamus :
Comprehension predominant. mimics wernicke's aphasia.
Fluctuation (alteration) : Periods of normal and abnormal
hnguage.
Crossed aphasio. :
Right handed person with le$t dominance for languoge.
eut here defect aphasia due to right hemispheric defect.
Anarthria. : Dysfunction of local apparadus like pharynx,
larﬂnx.
Dasar-t\-ria :
Inability o articulate . §
Neurogenic cost of dﬂsar’mrn is classical . %
L4

speech : mMotor muscle ‘nvoleng ac‘ci\rkﬂ.

Lesion 00:49:03

16
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Lesion of corticobulbar fibres :

Lesion of corticobulbar fbres > &/L *W(kjsarﬂ'rn,
Diaphragm pushes air out —> Larynx with vocal cord —> vocal
cord adjusted to position for change in sound —> Oral cavity
structures like palate, tongue —>Produces difSerent intonation.

Mhmmﬂmmmﬁw
wi{hvocoleordappamh‘s.

Vocal cord to be moved requires more air that have to be
pushed by diaphragm imparting explosive character.
Pyramidal tract cut = Increased tone.
separately —> Difticulty in both phases.

Normal dexterity is lost § smooth movement aftected.
Less clear, explosive character.

Lesion of Linl cranial nerve / brainstem nucleus
Less volume.
entire muscle Saccid

Cerebellar lesion :
Ww‘bwﬂd&ef&d‘.

Ataxic dysarthria : example : Pa—to-ka. (All letters have fixed
cerebellum not present but will be able to tell letter with
separation like scanning of space).

S&amatos'peed-n
Cerebeliardaar&w‘nﬂesbnhmh\s (pgro.mnda]) Sbres.
Spastic ataxic dysarthria.

In Frederick's ataxia, lesion is in descending Rbres of C-spine.

L&siono?bosalsmyh:
Fumcﬁono‘}basaisargln:nsoﬁg_wmis
dianad

¥ lesion —> monotonous tone as vocal cord cannot altermate
17



—— 1
Diabetic kidney

00 disease

agprist and antagonit tone.

Aiso called as rigid dysarthria (increase in rBid’rtﬂ).

ngeminehc d5sar*hria : Chorea. with speech.

Heschl's qyrus
!

PR
uernicke's |, roca’s , [Eupplementary motor
tex

cortex
ganglia. | rnterml capsule
W monotonous
coﬁicopmto-—
eortasiaiar Wores | | SErebotar fbres ebellum
|
= SPOS\’K: oouxic
Nucleus of cranial nerve/rainstem
nucleus
—— Saccid
NE Spastic dysarthria
muscle ond nBoneuml | junction Flacid dyarthria
Qisid
Poxic
HijpefKi'\ehc
Hypokinetic
g
Faccid dﬂsar’d'rn : -
6reakh5 , nasal indis’dncﬂg pronounced consonants. g
Nasal regurgi’cod:ion
Hoorseness.

18
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eduds eapoy

Spashcdasar&rn-
8/L Corticobulbar tract lesion.
Mrshstrahwedremcedrade,la»pmh,consomnterrors.

Pseudobulbar signs.

ntnxic/scam'na=
Seanning : Inreqular rythum , slow cadence of speech
ea«sessweyeq.mlstressonmysanabm
Staccato : Spastic atoxdic.

Hypokinetic : Decreased monotonous loudness and pitch,
Hyperkinetic : Marked variation in rate Jloudness and timing
mmﬁmmmm@andmw,
sudden stoppages of speech,

Muteness 00:59:12

Total lack o motor output (language is normaD.
Couse :
Frontal — Akinetic mutism.
aﬁmparwidal.
mnneurolosrcaldsorderso?hrgmandpl'myu
PSHcI'\ogenc Catotonio.

e

Maximum representation of face § hand in motor homongulus.

19



Visual field 01:00:42

Tempoml :
Superior Quadrant Anopio.
Called os Pie on SKY.

Parietal :
Inferior Quadrant Anopia.
Colled as Pie on Sloor.

Decerebrote versus decorticote posturing :
Red nucleus is located in mid brain.
Rubrospinal tract orginates from red nucleus.
All ex’cmpgrmnidal —> produce extension except Rubrospinal
fbre cousing Slexion o} upperiimb.

Lesion above red nucleus :
Rubrospinal tract intact.
upperiimb in fiexion , Lowerlimb in extension = Decorticote
posture.
Lesion below red nucleus :
extension of upper limb and lower limb —> Decerebrote

———

UMN versus LM :
In UMN! lesion, upper part of face is preserved.
In severe UMK lesion, partial (So%) fbres is lost.
In LN lesion, upper part of face frowning is lost.
upper part of face receives from bilateral side.
Lower part of face received from unilateral side.
Taste is lost in LMN lesion, but is preserved in UMN lesion.
emotional volitional dissociation i a. feature of UM lesion.
eoth emotional and volitional is afSected in LIMN lesion as
$rom pons facial nerve carries both.
In volitional (voluntary) to smile :
Cortex —> Internal capsule > Pontine nucleus.

—

00

Diabetic kidney
disease

19
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14 Nephrology 00

r——

Frontal lobe = thalamus — pors.
emotional fibres are unaffected

Patient on spontaneous smile no deviation is seen but
hvoluntar5 smile de\rm&ionca.nbeapprecio&ed,

Ge“’SF*\enornenon:
IS a normal phenomenon .
mcloshseﬂes-*orbicuhr'socwiandelevm@egebdls
areactwatedaismﬂm*egebansmupmgrd.
&iswaga'o&edhmulesionasmpa»erreq;red‘ to
cjoseegebant-mcemorepowerprwmdtoelevo&ors.

Bulbar vs pseudobulbar :
anbamwwmbnaﬂechnscmnhlner\esui—mbmd
C&T’cobmjnstemmclmsisdonnsed.
Pseudobulbar :
UMN lesion (/L corticobulbar Rbres).
Bulbar Pseudobulbar
LMN Nasal twang, Aspirate on swallow.
Hoarseness. -
Nasal requrgitation. -
Reflex Palote : Absent. Decreased,
Gaq : Absent. exaggerated.
Jow jerk : Absent/ exaggerated (due to
normal. mesencephalic nucleus
emotional |- Psedobulbar effect.

ededs ooy
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gifacial facial nerve is involved in :

l. &85, porphgria.

a. Leprosy /Lymes/cmv.

3, Sarcoid.

4, r-\mglodosis.

S. Moebius syndrome " T
6. Bilaterall bells palsy,

. mﬁosthenia, botulism.

8. FSHD, myotonic d5s'<roph5

00

Diabetic kidney
disease

k]

Leave Feedback
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NEUROBIOLOGY OF SLEEP

Consciousness 00:01:50

Consiousness has a parts :
L nrousal%stem:Personcmr%pondtoex-temajstm;s.
I’cismh’co.hedbgastructuress
. ascendir\greﬁmua.racﬁvo&ixssgstexn
*  Thalamus.
a. Content of Consiousness :
ltisnuintainedb3=
Cortex .
Thalamus.

Arousal response :

Is a. primitive response needed for survival

Any response for survival comes from the brain stem,
suh—eorﬁmlﬁnmhmtﬁe&nhmmdbasalmh.
m{omnicmwals%rﬂ'smandﬂgmr%pomesregdoded
bg&erypo&mmensgstemhxtagno&es%nﬁe
autonomic nucleus in the brain stem.
meeor\scbusco:ﬁervthanet»bornbabgismhm&
nvmwer{m\ewcﬂw&\enwwo?ﬁ-\ecm

Ascending reticular activating system (ARAS) 00.05:18

Rdmwmﬁva&keswhmmsemo?mdeus
uhichisbco&edhﬂwebrahstem,pﬂedomhantgh’cmPa&
rtsendswmchonupanrdsto&\emb—cmalslmchm
This is called as ARAS.

Shu&anewsla, itsendsm\ec-ﬁondowunrdsto’thespm
cord motor neurons. it goes via. the medulla. or the pons.
medullar5=w&emlandihbi’cor5.

Pm{-heﬂnedialandsﬁ-mladnr&

Active space
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Neurology 00

n—
It is the gateway to the brain.

All the inputs from the peripheral system travels via the

thalamus.

It has multiple nucleus fAnterior nucleus, dorsomedial nucleus,

ventrolateral nucleus.

DifSerent inputs come through difterent nucleus, and these

are projected to the cortex

Thisismwnasm:rmﬁmlpod’mna.
\'cisanox:twaﬁng pa{’nwaﬂm\dm‘n’cahs CONCSIoUSNEsS.

The nucleus reticularis thalamus (NRT) :

Specific role.

Them5mdex;sht?\a&anusuhnhishhibkw5 and does not
project the inputs to the cortex.
Thehpu’csareprojected’coo’cher&nhmicmleus.

As it nhitbits the thalamus; the thalamocortical activadion
fails, producing sleep or decrease in arousal.
ee&smussg\c?fm‘sa&bnﬂhedﬁ‘%rentareashhebmh
have similar morphology and frequency (same wave potterr).

ARAD :
L. ARAS inhibit NRT.
Tholomus activates the cortex
As a. result of which, the person is awalke.
€6 shows desynchronisadion.
3. ARAS also has an extrathalamic pathwoy,
ThSprojects&oﬂwe&asal#orebrmaMHgaomnus.

Basal forebrain 00:14:40

In the basal area. of the brain near the anterior perforating
substance there are certain nucleus (grey madter).

Bosal ?orbmhis&\ecol\ecﬁono?diﬂeren’tfﬁpeso?mdeus.
Forexanp@mdeusncwbens,wmleusbasa!iso%?megwe’t,
diasomlbo.ndo?&roca.

There are 3 neurctrsansmitters in the basal forebrain;

eoeds eAROY
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_Neumblology of
sleep 1
* Acetykholine (rost important).

* Adenosine.
* greA/Gutamate.

Cholinergic neurons in the basal forebrain activate the cortex.
This is significant as in the case of Aizheimer’s diesease and
dmn,as&nebasal%braingetsdannged.

when the basal forebrain neurons are less, the cortical
activation is decreased,
ﬂwisdecreasedcorﬁcal%arcl'mspoﬂmgedascogni{m
impairment or dementia.

Cholinergic drugs ( Donepezil, Memantine) are used to
improve cognitive function.
Hypothalamus secretes a. hormone called Orexin.
&plaﬁsamgorroleinaunm\ess.
I’cacﬁvm&\eunheprm\ohnsregbnsbcaiedmhe%
Smkmslgitacitvatesﬂﬂnoﬂnreas.

Arousal system 00:24:10

ARAS : Thalamic and exdra. thalomic.
'éx{raﬂnlamicmcﬁva&ebosol%rebmhandposterior
"Bpoﬂ'\o.lam
Hapo&nlmpbdwmwandhm

It containts NRT, Thalamus, ARAS.
NRT inhibits thalamus p'odmns sleep.

These include :

I Non-adrenergjc (orginates from locus coeruleus).

&Sera&onergic(orsm%mﬁapfnermsms%
Thero.ptnennsmsmdeushasdorsalmphmandcauda!
raphae.
Thedorsalrapneumlsotohebrah%up&mrdci’cuﬂ
and activation.
Themuda]rapMedecends’:o&uesPMcordtopmdcue

3. Dopaminergjc (orginates from ventrolateral periaqueductol

Active space
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groy / ventrol tegmental areo).

From{hevetﬂrmwmareamﬂwemidbmh,he
neurons will ascend 1o the cortex to form the mesolimbic
and mesocortical pathway, This is formed by dopamine.
T\'nemesocor’ﬂco.laoes%omﬂwekesmn’cwnto&\e cortex
to activade the cortex. The mesolimbic goes 1o the limbic
areoas (behavioural response).
Thevenkro{egmn{alpa&unﬂisoﬂec{edhdemeﬁh.
The mesocortical and mesolimbic SUS’Cem is involved in the
reward po:\hma.

4. Glutamtatergic (orginates from parabrachial nucleus).

s. Cholinergjic (orginates from laterodorsal tegmentum and
pedunculopontine nucleus) :
Activates REM sleep.
ut in general wakefuliness.
Pedunculopontine nucleus s involved in the gait system.

6. Orexinergjc : Orexin hypocretin system (secreted from
loteral hypothalamus).
K is o major neurctransmitter involved in wakefuliness.
Orexin production is stimulated by ARAS.

7. Histaminer gic neurons (locoted in the tuberomammillary
nucleus of the hypothalamus).

8. Others : REM OFF, SCN (Suprachiasmastic nucleus).

Sleep promoting systems 00:30:58

I. Ventrolateral preoptic nucleus (VLPO) of hypothalamus.
ngo&nlarmsishvowedins\eepandarousal.
WLPO secretes GRGA and galanine.
goth are inhibitory,

a. Parafaciol nucleus (P2) located in the brain stem.
t secretes GROA.

3, Others : Rem oN, Melatonin.
Thesleeppromo’mgareasandum«ep'am&rgareasare
interlinked.

eoeds eAloY
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sleep 1

Sleep walse switch : Here when the activation of one side is
slight!jstrorge,heweohersidehasina'eased%itmm
Wﬁppmﬂwbalmtounrdsﬁ\eshmserside.ms
I;\i|:>\5opswi*l-cho.ltows#orrapidstuate’cro.ns,itior\s.

REM on and off 00:47:52

In wakefuliness :

ReEM on :

There are certain areas called ReEm on which will switch on
REM sleep.
Thishcbd&swb—iowswrleusuhhhprodnmmmp
Rem off :

This area will inhibit the REM on area.
Consists of VPLAG and LOT.

Orexin :

Activates the walke promoting area.
Theorexhissecre'cedbg'chestmuo&iono%!%hhe
\'ypoﬁnlam;s.

i inhibits Rem,

mco&nplag,a'exhisless.

Active space
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VLPO : When this is activated, it inhibits wake promoting
areos, as a resutt of which ARAS is inhibited and orexin
secretion i decreased.

Indirectly and directiy it inhibits Rem of neurons.

Initial sleep is NREM.

As the sleep progresses, orexin and ARAS activation further
decreases leading to Rem sleep.

There are a swiiches :
1. Sleep-wake switch.
a. NRem and ReM swtich.
when the REM on centre is activated , ReEM sleep is initiated
whichreml-tsin&’rhingy
l.mﬁﬂnmwi\serwdanm’cuwnrdsto&hebasm
Sorebrain (cholinergjic neurons are activoked).
when the cortex is activoted in the basal forebrain by
the cholinergic system couses h&’pnopompm/hapmgos\c
hallucinations or dreams.
a. it will send a. stimulus to the spinal cord motor neurons
eitherdirec’dgormrectg
inhibition 4o the spinal cord produces REM adony,.
lncasesu*eredug&abmwtgaemmep,&\e
personstartsemcthgtheckewns(ns&\enusdesdono’c
ge’cparaigsed).
This is known as ReM sleep behovioural disorder (RED).
\ncasesuhere’c\neorexinprowc’cionisdecreased,ﬂ\ere
will be :

* Decreased sleep latency
* Decreased Rem lotency,

* Sleep aftack / Narcolepsy,

Tmaanmmmareﬁﬁb&edbazzm&&.
m@&smmgmmmao%mmdmm
55s'cem

eoeds sApOY
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NEUROBIOLOGY OF SLEEP II

Circadian rhythm / Process C 00:01:15

i maintained mainly by suprachiasmatic nucleus (SCND of
thms.

it inhibits superior cervical Sangl'\m.

The superior cervical gangfion usually produces norodrenergic
input to the pineal S\and.

Pineal gland produces melatonin which in turmn stimulodes
sleep.

When light falls on the eyes (retina), the retinohypothalamic
tract will activate the SCA (Wake promoting area) which
inhibit the superior cervical gangfion.

As o result, wake response is activated,

On'c{necontmrﬂ,in&\edamtmmism’tacm&ed,
melatoninispbduc»edmdMsleepvmvetﬂerob&eml
preop-hcn\mieus.
ThenorrmlcrcadinannkmmehtonhSurseais—Smn
(masimum sur ge) and 3-Spm (mild stimulatiory.

Homeostatic processes 00:05:37

As the arousal time increases, sleep debt will increase.
This is will cause increase secretion of adenosine (secreted
in the basal Sorebrain) which will activate venteroloterol
preoptic area. which will induce sleep.

Other factors like temperoture, or core temperature, sieep,
appetite, mood chnages also modulate the SCN.

mood modulation is controled by the dorsal roaphoe of
semﬂ\ersic sBS'cem.

mood asseCiaded insomnia. can be treated with Gaba-
agonists like benzodiazepines or serotinergics.

Active space
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Homeostatic process (process <) :

Maintains the length and depth of sieep.
u,ua,usmhhhedbaprocesss.

Circadian rythyms (process ©) :

Internal organisation, timing and duration of daily sleep/wuake
c

yele.

NREM sleep 00:11:54

eoeds eApoy

The sleep is induced by the venterolateral pre-optic (VLPO)
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uibion

VLPO is under the activation of circadian rythym or
homeostatic process.

The wake promoting areas like orexin will nhibit the VLPO.
Orexin activote Rem oft.

when the VLPO is activated it will inhbit ARAS (wake
promoting areas) and REM OFF neurons. This is the Sleep
wake switeh.

when ARAS is not active, orexin concentration decreases and
NRT is uninhibited.

%mkrmised EEG,

As o result, it produces NREM sleep and slowly switch Rem
sleep. This is the NREM-REM swtich.

After o while when the wake promoting system is stronger i
will inhibit VLPO and result in waketuliness.

RemM ON activadion :

When Rem ON is activated it inhibits the spinal motor neurons
cousing otonia. in the limbs.

fcending glutamatergic to basal forebrain causes dreams.
Rem atonia, no enactaion of the dream.

80% of dreams ocCur in Rem sleep. (can be remembered
once awake).

l.uahdﬁgesummz

¢ Orexin activates the wake promoting areas ond Rem OFF.
-Lakem50¥22msleepdecrease¢
OSudAensleepuhileuaninB-Sbepaﬂam

¢ Sleep Paralyss.

e Seen in narcolepsy cotaplexy sandrome

a. Abscence of afonio. in REM.
¢ enacting dreams. (Rem behavioural disorders).

Active space

Dreams 00:19:51
80% dreoms ocCur in Rem.,

Qﬁﬂ'\ H

e Basal forbrain activation.
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« ighly emotionally charged complex and bizzare dredE
* RBD.

NREM : realistic and rational.

Awakening from Rem : generally oriented.

Awalsening from NREM : Disoriented and confused.
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SLEEP CYCLE

Sleep cycle 00:00:25

One sleep cycle lasts for 90-100 minutes.

There are 4-b6 cyles per sleep.

Kis ini-l'ioj\5 NREM which then progresses ‘o remM.

™ fwo cycle N3 predominates.

Last 3" of sleep is dominated by REM.

80% dreoms in REM.

i can be classified into :

NI

Na.

N3,

Rem sleep.

It can be recognised on o.po\asonosro.phuj.
while a. person is awalke, there will be alpha. waves 8-13 hz
Srequency (posterior).
Once the person is drowsy the alpha. wave fregeuncy
decreases.
|.Tm&progressestom,u*eredptniscsouhm2poch
(30sec) +/- vertex waves, beta or theta woves.
a.wap\'\asescfnrecteﬁsedbg ¥ complex and spindle.
<30% slow waves.
ver’cexmagcontime.

3. N3 i Known as slow wave sleep. Here delta. waves are
seen and the amplitude i >7S microvolt § <& Hz
frequency in each gpoch.

It occupies 230 %.
va&exnnabepreser*.

4, Rem:
Eapideﬂenmmn\s
Saw tooth waves.

Chin Mg tone is minimol.

Active space

34



eoeds eApdy

Leave Feedback

Sleep Stage Nomenclature
R&K AASM

Wake Stage W Stage W

NREM Stage 1 Stage N1
Stage 2 Stage N2
Stage 3 Stage N3
Stage 4

REM Stage REM StageR

AASM = American Academy of Sleep Medicine’; NREM = non-rapid eye

movement; R&K = Rechtschaffen and Kales A'; REM = rapid eye movement;

stages 3 and 4 are combined Into stage N3.

Waves of EEG 00:10:12

l. Beto waves : 7 13 Ha.

a. Ripha. wave : 8-13 Hz.

3. Theto. waves : 4-1.99+2.

4. Delta. waves : 0-32.99 Hez.
smm=a&ammwm>ﬁmmmnm

N3 phase of sleep.
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EMN&G : Chin and limb.
Chest movement.
Abdominal movement.
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00 Sleep cycle

WP

Soturotion.
Ple{‘hgsmosmph!j.
6od5 pos‘u’cion

Pulse rate.

ML b Sharply contoured, negative bursts most in central

L I Negative sharp wave followed by a positive
component duration 20.5 seconds,maximal in
over the frontal regions

burst of 11-16 Hz prominent in central leads last

for 0.5-1.5 seconds.
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* Sharp wave .
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Phases of sleep and its charecterstics

tsd™|  Sleep spindle : K complex
rnl ] « 11-16Hz * (-) $harp followed by (+) component
B - 20.5 sec - )D.S sec
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L NI sleep :

<S0% alpho.

Vertex waves towards end of N 1.
%deuease,sh»roﬂi'\gegenwement

a. N3 :

I0-1a min after onset.

Sleep spindies and 1 complex.
Slow wave appear but <30%.

3.N3:

Slow wove 30-100%.

4, Rem:

©0-90 min of onset first Rem noted.
&who&uedunm%tnrpgcontauedortﬂmg‘hr.
a-bHz waves.
maxﬂnlhanpﬁh;.deoverthecmlmjresm
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Beta waves
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Drowsy, Relaxed
Alpha waves

Stage 1 Sleep
Theta waves

Stage 2 Sleep
Sieep spindies,
K complexes

Stage 31/Stage 4 Sleep
Deita waves

REM Sleep

Fast. random

By e i M i i g My gl | by
Theta
waves
LY a4 il Ty WY
Steep spinuse ¥ Comripion

,M-!J“JS ,'— b ot Tk ‘_"

Delta activity

Sleep state % sleep time
NREM slieap 580
- N1 38
3..- N 45-55
3:’ N3 1323
=11 remseep sage R 20-25
Tonic stage Cortrnuous
Prasic stage Intermittent
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SLEEP DISORDERS I

Case:
Slgearotdwnle,\udepisodeso?o.mhmhamsleep
a&n‘ght.He?e\’casi’FhisheadisexplodingmwdaMbhs{
happened in his head.

Sleep disorders :
. Insomnio.
. Hypersomnio.
3, Parosomnio.
4. Circadion sleep disorders.
S. Sleep associated with movement disorders.
6. Sleep associoted with breathing disorders.
7. Other disorders.

ot i 00:03:37

Acute insomnia ¢
<3 months.
Couses :
* Stress.
* environmental factors.
*  liness.
* Stimulonts.

Chronic insomnia.
3 months.
Couses :
* \diopathic : starts during childhood,
*  Psychogenic. : Potient is arvious about his sleep.
This does not include psychiadric disorders.
* Poor sleep hygiene : Patient complains ot insomnia.
despite sleeping adequetly,
*  Paradoxical insomnio. : very common
*  Other chronic disorders :
I.  medical disorders.

Active space
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2 Neusobgea dsorders.
3 Psachmatnc disorders .
4. Substonce abuse.

Insomnia management 00:13:16

Sleep hygiene.
&aﬂgm;.rs’chepersonshaddstaﬂmﬁve.
n\bdymsonhebeddumgﬂ'\emomnstm

Hot water bath and wear comPortable clothes.

Avoid bright |‘3h’c=br'3ht Iightcanactivde l'g)oﬂnhmlc
pathway and inhibit melatonin.

Decrease screen time before sleep.
Eeadjrghelpstohducesleep

Drug treatment :

The sleep promoting areas :

* Theyare VLPO and P2 (parafascial 20ne).

* These a predominently prodcue &A@

® Insomnia. occurs i there is decrease production of &A8A

u.\alfvepron'\oi-nsm
Awareness is provided by the ARAS.

® ARAS activate extra. thalamic and thalamic which inturn

. Thel'gao’d'nlanmsecretesmqjarahorm

. Orea(nmduietam'ne(pmcbmedbgtubermwmn@
nucleus).

Aim of drug therapy is to
* Increase &ReA inhibition :
.. 8enzodiazepines
Can be addictive.
&enzodiazepine Receptor agonist :
Examples : eszopiclone, 2olpidem, Zalepon.
Benzodiazepine agonist :
Temazepam, Triazolam o



00 Sleep Disorders

3. Newer drugs that are not addictive like ; 2o0lpidem.

3. Ramelteon : receptor agonist ot melatonin.
Suppress wake promoting cenmtres
Suvorexant : orexin anrto.aonist
Heterocyclics (anti-histaminergjc) : Doxepin, Trazodone.

Hypersomnia 00:20:04

Cose:

IS year old girl with ¢/0 one episode of right upper limb
weakness which 9pon'mneousI5 improved in obout -3
minutes.
shec.\'\o.ngedhers.choolrecenﬂgdue’toherpoor
performance.

She also has a history of quarrel with one of her friends
followed by which her water bottle fell $rom her right
hand.

mbiiikgkomove&\ehand‘}or o few minutes and then
recovered.

Her teacher often complains that she seems disinterested
in her closs.

She was also taken to a psychologst in her school

She had $requent history of dropping her pen more
Srequentiy $rom her right hand.

She found di?-ﬁm}’t&j’to%l\owﬂwechs&

Detailed history revealed she had excessive doy time
mpmmwd%elﬁr%hmﬂitsagmm
MR\ : Normal.

££§ : Normal.

Paihophgsio\oat_.j :

Orexhismtwatedbﬂﬂwe asw\dhgrehcuhr?orma&m\m
kheex’cmkhalmnicpo&fmaa

Active space

Orexin activates the walke promoting par’c‘mlarg locus
coeruleus.

SMataneowsB it also activates Rem OFF neurons.
The Rem OFF neurons inhibits the Rem ON.
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There is overactivation of the wake promoting area.
TheVLPos'thema_"orcentreo#sleeP.
wPOactwota&bnprodummemsteep.
ns&\esleepprogr%ses,&ehhib&bnoilWPOonka‘noFFis
sltmlgandreadiyincreo.sig.
TI'\eVLPOalsoirhibitsan’d-\eunHepmnoﬁnsareas.
nﬂer#ewm’cestohwrso?sleepﬂneaanmis
completethibitednrﬂactiva&iono#Eﬁnontahesphne.

I¥ there is ad55¥mcﬁonh3 orexin

. Theusamareasdonotsetactivo&edproPerB,

aemoﬁisno’cgeﬂhgsthWasareSuko!luhnhaan

onae&sacﬁvo&edpt'eWeB.ThisisHmunasdecrease

latency of sleep. (person experiences sudden attacks of

sieep).

. Decreaselmter\cﬂﬁaa'nsleeporsmponse{'Eana'iod
o?sleep.ThiSishnamassleepo&-tacKsormmoleps&

In Rem sleep, it goes upwards +o the basal forebrain to
activate the cholinergic system in the basal forebrain to
prbd.meha!mmr\sorclrmmcmmsics which are
loca:tedhthelaiemldorsalpaﬁneareas,acﬁva&eawﬁre
h’chemeddlacalledmdmargreﬁwhr%m\o&mmis
hhbitshemscleshhebwerlﬁnbscwsrgatory.m
ore’cheeventsﬂwa&occurhlzansleep.

i.t#meu{nnrdp&maismactwo&ed&p'odnw
hdluciw&mmunassleepomethd\uciw&br\sor
hypnogogie hallucinations (before the onset of sleep).
hbrnnl\}j,uhile apersonisunhi\g‘lhemnsge{s activated
which inturn activates orexin. This orexin inhibits the Rem
sleep and prevent Rem atonio.

|¥'dwedotu1mrdspaﬂun5isovemcﬁvaied=
a. Cataplexy can be unilateral or focal or muMtifocal.
Classiclaly, cataplexy lasts for 1-a mins.
Trissered b5 positive emotions :
emotion activates cholinergic pathuyway in the pons —
43

[ VI “mn s A AAne



—— S
00 Sleep Disorders

iensaoany Pl ki P
—> Dgsregulo&ion of Rem sleep.
3. Sleep paral}jsis :

Person has a. paralysed limb while waking up from sleep.
Lasts for 1S-20 mins.

4. Narcolepsy or sleep aftacks.

Short refreshing nops.

Automatic behavior and disturbed sleep in the mrcdepsa
ca&aplexi,j sandrome.

Narcolepsy - Cataplexy syndrome 00:33:31
They are a types.

Narcolepsy | ¢

It is associated with decrease hypocretin ; ‘“OPS/“‘

Has narcolepsy / cataplexy,

Narcolepsy I :

Here hypoeretin is normal.

Only nareolepsy

Couses:

* genetic associotions *
|.nyoerekmreoeptora.
a. HLA factors : HLADQ®! associotion is 100% in Narcolepsy
'cgpel.
a.Pre-prohgpocre{-hgena

*  Autoimmune response ago.jns’tﬂ'\e neurons thod produce
hapocrel'in.
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In this test the patient takes multiple short naps.
Fromﬂwehmeoﬁghgdom’cosleepto&\eonse’t&s\eepis
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Lotency of sleep is (nornmi\lj 10-1S) : </=8mins or 44



