INTEGRATED NEUROLOGY
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. Hyperalgesia pu~ ~ 1 pangrl g - AB Structure PAIN INHIBITION

« Allodynia fmex — pas~ fiber Periagueductal gray | Activates descending inhibition

« Gating theory of pain- mmb'wry cuppunt lw—epmjecﬁon (PAG) o pathways

Melzack/Wall 7 inf o g “ neuron @ Nucleus raphe - SHT A N . |
TENS / Accupuncture 7 A | NE inhibits pain at spinal level
¢ Cfber ocus ceruleus-
g AS / Interneurons in Release enkephalins,
dorsal horn dynorphins

Substantia
gelatinosa

A 30-year-old female went on vacation and fell asleep while sitting Gating Sereem

on a beach. After some time she woke with sunburn. Later when she

went back home, she experienced pain while taking a warm bath

(40°C). Which of the following receptors is responsible for the pain?
: Innocuous thermal receptor - allodynia_,

B. Innocuous thermal receptor - hyperalgesna

C. Ther:?i nociceptor - allodynia

D. Therma nocicept)or—hyperalgesia

.
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Erlanger-Grasser: Nerve fibres

« Cold sensation:

AS

«  Warm, burning pain and
freezing pain:

o 10L0GY * f Gao’
. %ocal anaggtl'ﬁea’:ic: Ay and A5>>
Aa and AB >> B >>C

* Pressure: A >3 >¢

* Hypoxia: g> » >c

Fiber type Functions Conduction | Diameter
velocity (um)
(m/sec)

A |Alpha Proprioception; somatic motor 70-120 12-20
Beta Touch, pressure 30-70 8
Gamma Efferent to muscle spindles 156-30 5
Delta Fast Pain(Glu), temperature (cold) | 12-30 2-5

Preganglionic autonomic - 3-12 3

C Unmyelinated | Slow Pain, temperature (warm), 0.5-2 1

Postganglionic sympathetic
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NT changes in diseases

CAG

Locations of Anxiety |Depression [(Mania Schizophrenia |Alzheimer |Huntington |Parkinson

synthesis disease disease disease
Acetylcholine |Basal nucleus i J/ @ \[/ N

of Meynert -
Dopamine Ventral

tegmentum, @ @ - ) @

=/SNc

GABA Nucleus -

accumbens % ) J -

Norepinephrine

Locus ceruleus

Serotonin

Raphe nuclei
(medulla, pons)

0
®
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Hypothalamic nuclei 7

98

Setting of the thermostat
Actual body temperature

_A./" . Set-point
°  suddenly
raised to
iasi / high value
104-‘ - - - .-

103
102
101- Chills;
1 Vasoconstriction
100 2 Piloerection
3 Epinephrine
99 - secretion

4 Shivering

Crisis

Vasodilation &~
Sweating v~

Set-point
suddenly
reduced to
low value

98 T T T
0 1 2 3

Time (hours)
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Satiety

Decrease Feeding
(Anorexigenic) _

Increase Feeding (Orexigenic)

a-Melanocyte-stimulating
hormone (a-MSH)

Neuropeptide Y (NPY)

Leptin

Agouti-related protein (AGRP)

Serotonin

Melanin-concentrating
hormone (MCH)

Norepinephrine

Orexins A and B

Corticotropin-releasing
hormone (CRH)

Endorphins

Insulin

Galanin (GAL)

Cholecystokinin (CCK)

Amino acids (glutamate and y-
aminobutyric acid)

Glucagon-like peptide

transcript (CART)

(GLP) Cortisol
Cocaine- and
amphetamine-regulated Ghrelin

Peptide YY (PYY) k&t ~wa

Endocannabinoids

— > Food intake

Neurons
of PVN Neuron

0.0, _o-MSH

\ To nucleus
o c,\' :rl\?'(r:tsu)s solitarius
Lo \ Food *Sympathetic activity
intake *Energy expenditure
f |
,' |
AGRP/ Y - e ( &Q
NPY Wﬂ Arcuate \——
S @)MCR 3/ POMC/ nucleus
Third 5 <o, ) CART o
LepR —
ventricle ep KT ( o MCR A
o-MSH LepR
—PumA
- CART
Insulin,
Ghrelin leptin, _

CCK J /\Mf?@.«

1\ ingwlen  Swo

Adiponectin: adpoyle -



Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User


Thalamic nuclei eyt c [except — St ]

Nuclei Input Senses Destination
4 - . YOPT\.DC?—P
Ventral Postero-Lateral $/T drack / DO poen /mf QM e 2,1, 2
Ventral Postero-Medial — foote :
EN/ C'T/ﬁ/z Fyweh [en 7&(.(4‘7’”“[}’ 3/I)L 43
3 N\ ] -;N
Lateral geniculate nucleus oph hact — S O VIS/T Vicwad ¢x — 17
; X I -
Medial geniculate nucleus JL - IC G i il il ¢ ~L:l/142_
3 ' \V
Ventral anterior/ lateral ’;q/c bef lenu moTov b6 molar ox
= Lirmbic QTJ(M = Vﬂflz (77
Anterior nucleus o Midline nuclei "‘W”Zf LE (o LA
Medial dorsal nucleus = = - ===
D alenobes [urncte ¢
LD Internal
VA LP Pulvinar medullary lamina
P
VL > / Medial
VPL ; geniculate body
P
Lateral dorsal - LD Lateral
Lateral posterior— LP geniculate body
Ventral anterior - VA Reticular External medullary
Ve Al nonar e uciews i
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Memory

Declarative / Explicit Memory:
o al
Semantic (factual): Pefambtel & | ant + (ot Aowapr

*Episodic (events): Huppo ca rpies ( B/ xx — AGR) madual Frp reo enlen

Nondeclarative / Implicit Memory:
-Procedural (skills, habits): ot [ Cerebelleen~

Priming and perceptual: “clue ' — neornlix

*Associative learning (classical/ operant conditioning): &m&jb“‘ [ cerebellun
*Non-associative learning fB/:,

¥ Somee 9 emelt !’ . Kinver —Bury &
. | o Lhle :
pHabituation "irepree (penicent) = LG 1ol L, Tovalits (7

. egs - _ PO “cunb .
//Sensmsatlon 'rrufw rTSYT TCe l?fl«-oo 16l N e

v

Short term memory: 3o - 300<

Long-term potentiation / depression
" Qutamale  (NMDA) -Llw @

]
(B> B apporps a2 @ -aven -grit 1
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APPROACH TO HEADACHE

5-200s

V2/V3
Triggered by
chewingl/touch

)

SUNCT

Tos

neianalgre

UNILATERAL
Pulsatile Repetitive
4-72hrs Periorbital + lacrimation + Horner
NG Male> female || 2-30min 5-200s
— 15min-3hrs Response to || Burning,
Miroaume ‘ indomethacin || stabbing pain
Clueler +
headache IDMMKLM htmicra aca l
Short-lasting, Unilateral,
Neuralgiform headache
MIGRAINE attacks with Conjunctival
Acute attack: First line: NSA10: injection and Tearing

DOC: BHTABAD# : Cumabipliva (ersrl)
Sle: Y& — CI-angina [ PaD
5HTAF + : LASMIDITAN (acute) & ve )

Prophylaxis:
DOC: Pwpramstol

_Topiramate / Valproate
CGRP-: RimeGEPANT, AtoGEPANT»
(oral-acute/prophylaxis)
ERENUMAB, GALANEZUMAB,

FREMANEZUMAB, EPTINEZUMAB

CLUSTER HEADACHE
DOC: ioro, €Hm) ¢ Trptins
Prophylaxis: cg %=

R

Oamman

2’, . (ﬂ/bamhagpc:\b

TENSION HEADACHE

DOC: NLAT1D

Prophylaxis: >/cd/mm - Tca

Peedoternr
BILATERAL Lol
Band-like Dull-aching [ddp Jrm
4-6hrs Papilledqma
L 6th CN palsy
fenamv Tetracycline;Obesity
he adancine Vit A, Danazol
—
ON "
e
p\((.‘\cv*t&
Weight loss,

acetazolamide, invasive

procedures - .f
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Meniﬂgitis = M lecadov m;w‘@&, — S‘m.mnnzde

D

ot N .
Colour |WBC Glucose | Protein | Opening h/o prior Gl/ STD-/C-J'gu»'« @ de *) AIDP
(cells/ul) | (mgl/dl) (mg/dl) | Pressure B/L Acute ascending Flaccid paralysis + Areflexia
(mm Hg) Monophasic course <4weeks
. ! J
Normal |Clear | 0-5 40-70 | <40 | 50-180 8 U (P IO [T B 2 ot
AnticGM1 antibodies
Bacterial | M1 ( N) di 3\ 1 Brighton criteria
MCC of death- 2«p mwcle weakren -
Lobweb ” f .
16 Lo agw barn I (L) h " “Vital Capacity < 20 mL/kg @
U= : :
Viral<hid _ Maximal Inspiratory Pressure (MIP) <-30 cm H,0
_f’;";:" Cles Tie) @ * n @ || Maximal Expiratory Pressure (MEP) < 40 cm H,0
5}3?29%(0 Llear r (L) | @~ T &) Qﬁ/Rx: LT S PLow miap hensoic ) VIG =
GBS - ) : T -
MS DLié}o —clrdl  bayds . Miller fisher syndrome (MFS):
(
- Ophthalmoplegia, ataxia, areflexia
Charvcot - Mare -Toot Anti GQ1b antibodies (90%)
Hereditary SM demyelinating o - N\
AD CMT1A-PMP22 5 OJ : : WCV studies Cot o~ Y
*Distal muscle weakness and atrophy * ! Demyelination: Conduction velocity reduced,
*Areflexia R R ,r Distal latencies
*Foot drop T, i (Axonal: Low@mplitude — Aman / AsmAn
*Pes cavus/ Hammer toes — [ L "L’ : =
J anh— Gd da

———
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Demyelinating disorders

MyLTIPLE  (CLEROLIC ADE M) NMO - DEVICt Ducast PML ~JC virea
20-40yrs, Females MC <20yrs | 20-40yrs HIV +
Away from equator, Low Vit D Antecedent infection ON: B/L Asymmetric
RELAPSING REMITTING (RP\MQ) Monophasic Spinal cord: vy

McDonald criteria - dicsem® in fime 9 2E5
Charcot triad: S IN - §Canwuﬂ /:m /,\a‘,‘om
Lhermitte sign Speect

Uthoff sign St Chaver 7 ~waaeney

ON : U/L, asymmetrical

Spinalcord: Short segment (< 3 fﬂmﬂ)

Rx: Acute-steroids Lhsl tnlGgmi O
RRMS: B-interferon, Natalizumab,~c¢ : smL

ON : B/L
Spinal cord: Long
segment

. Diencephalon syndrome

?yltoxantrone Fingolimod, Alemtuzumab

PMS (ORATORIO Trial): Jrelizums /ijf"’

.Acute myelitis
-ON

Antibody:Anti-Aqp4
Area prostema syndrome
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Spinal cord tracts

Primary Primary

somatosensory  motor cortex
A . / cortex \

! i
! L4 A

|

(pressure, vibration, fine touch, [conscious]
proprioception)

«Fastiulus racs (Lower body, egs)

I i =S+ Fasciculus cUneatus (Upper body, ams)

Central canal

ng Gray matter
Lateral corticospinal tract : .
(voluntary motor) :r;tﬁn&idéa)te hom (sympathetic)
» Sacral
Shs !ﬁ Ascending
Anterior corticospinal tract 1

Lateral spinothalamic tract (pain, temperature)
» Sacral
+ Cervical

Anterior spinothalamic tract (crude touch, pressure)

;\\ e 2 \(\J‘ / ; o\ e———ntemal
VO —— Thibmus eV W A% =Y O\ R capsule
veL 1
> o Cerebral
peducle
. Medula LY N
DO(;:! column Medulla
nuclei )
: Pyramidal
Decussation of decussation
medial lemiscus |
< Anterior horn
Anterior white o First-order neuron =" / )
commissure < Second-order neuron =,
+—< Third-order neuron m_—
.clﬁno fmlamic frack DDYLM colremw C/__( Fact
on b ot Rne toh
—_— t -
oudt e P propriotepln
pretiue Temp vibeahm
ithw Pt coure
2 pt uscrm”

+ve ROMRERG SIaN — Dc X X
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UMN VS LMN

Pseudobulbar crfico ~uclepBulbar  rwcless — CN SIGN UMN LMN

(U_l!l__N‘,?,‘l 0,11,12) (I;N=I’N: 9,10,11,12) Weakness + +
S e M i Reflexes 1 !
Jaw jerk (—f—)@ M@%}W @ : Tone Spastic | Flaccid
Tongue Spa si\wCJ " frcieedahns Babinski + -
Speech Laboured/spastic Nasal twang Atrophy . +

Nasal regurgitation Fasciculations
S ‘\l i "'\‘ \

- m
B ' oﬂ,en heanv %ﬂ
.‘ ', \ DR “‘"\/""/-:'

e
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SPINAL CORD LESIONS

Posterior spinal arteries

Right Left Spopn For10 ) Mewhen + Hypertrophic cardiomyopathy -~ (1 A7
o O/\O s 3 - &/ faccd Diabetes mellitus - Ow 9
.Set-.pa( Sx & v pmaly:k Kyphoscoliosis = e,
\
AHe
. D pNey ‘PJB
Alyametne = ~
@ ‘JT‘ |
\/ [ y .
Lesion pest_EVAR | pio ercbelb

Id

P Adamkivice 3 in
Anterior spinal artery

Level of lesion

TABes DokgALIS Saamet el
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Brodmann areas
Primary motor cortex (4)
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Prefontal cortex
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Broca’s speech area of
left hemisphere (44, 45)

Secondary somatosensory
and gustatory cortex

Primary auditory cortex (41,42)

Vestibular cortex (2)

cortex (5, 7, 40)

J

(17)

Primary somatosensory cortex (3,1,2)

Somatosensory association

- Visual association
cortex (39)
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Primary Visual cortex
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Law of projection: Sensory perception is always projected to the site of the receptor, even if stimulation occurs

elsewhere along the sensory pathway.
Cortical plasticity-Reorganization of the primary somatosensory cortex S1
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STROKE-APPROAC

H

FACE - One side of face drooping
ARMS - Weakness in arm

Focal neurological deficit

BP > 185/110"

SPEECH - Slurred speech

!

_Bleeding diathesis

TIME - Time to call EMS

1st: N

CCcT

Best/ Most sn:« MRt - DWT

d

- Gl bleed in 3 weeks
L Recent MI

CL +h th_b,ﬁM..

_Recent head injury or ICH
LMajor surgery in last 2 weeks

Brief, reversible with normal MRI -

ylo‘ﬁ - Arin - bils

Hemorrhage Ischemic s1]3 Meh = rebilee
. A&(‘Emw -mc \l
. ACPECTS
My e I Window: Sere
Vdense  hermplega Cl to thrombolytic? B
z 7 L >
v ‘/\mbobh‘o C&‘f’m) CTh + CTF ’
Dose (alteplase): 7.4 /4 ANgisgrophy  perfmi
r U717 !

W) - 2h.

«Age > 60 years — 1 point Iocp 2

*BP > 140/90 mmHg at initial evaluation — 1 point
Clinical features of TIA

*Speech disturbance without weakness - 1 point
sUnilateral weakness - 2 points

Duration of symptoms

*10-59 minutes - 1 point

*> 60 minutes - 2 points

*Diabetes mellitus in patient’s history — 1 point

Penumbra+ major vessel.

M echanmich Fnvoerbecting (DA
v

(z *
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VASCULAR ANATOMY OF BRAIN
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Dural venous sinuses
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STROKE LOCALISATION

C/L paralysis and sensory loss:lower limb + Urinary incontinence + Personality changes A cA

C/L paralysis and sensory loss: face and upper limb MCA - Drmront CEE)

MCA - NMW Cﬂg
(_f Py

Nl I =
C/L hemianopia + Denial of blindness + Alexia without agraphia (Dominant)

_

x read comle T {plrien
C/L hemisensory loss followed by an agonizing, burning pain in the affected areas %’J‘M"‘ - WJ Sx
\

C/L paralysis and sensory loss: face and upper limb +

/’ﬂf\alawl
wuﬁ' \ 7
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Hﬂ.anu

.S')’reoonot A &ra\rhﬂm Z S’M\:‘b Pros Afn.\)hufn
—y - ocenl
poretl lobe b Jorpue - ey (&



Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User


BRAINSTEM-ANATOMY

MB

$¢ » ID,d
Fourth Ventricle
- w

Central Sympathetic Neuron

&

Pyramidal Tract

Paramedan Pontne Reticular Formation (PPRF)
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BRAINSTEM-HISTOLOGY

CON X nucleus

Dorsal motor nucleus

Nucleus tractus solitarius
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BRAINSTEM STROKE SYNDROMES

(C/L hemiplegia + |/l down and out pupil eter §
C/l hyperkinesis, chorea, tremor (red n)+ i/l down and out pupil Bomedic {7

gcP %
I/IL cerebellar ataxia + i/l down and out pupil Nomvmg,u x
{cP
C/L hyperkmesns chorea, tremor + ataxia + i/l down and out pupil UW $x

kc,taipwa — Loarinomd ( ~/);/\ea Job A lovins

LUpward gaze palsy + Collier sign-eyelid retraction
C/l hemiplegia+ iNCN6+7  Millavo - bubler Sk

Gppr (o | %//
C/l hemiplegia, hemisensory loss+ i/l CN 6 + 7 + 8 CN palsy + Horizontal gaze palsy v /[e

C/l hemiplegia+ i/l CN 6 palsy Aowmmd
—

C/l hemiplegia + i/l tongue deviation e dlal MeMIaIQ = Z)JWN/ Cy & ASH

Loss of pain, temp from c/l body, i/l face, Horner’s, Dysphagia, hoarseness, loss of gag

—— —
——

S 11"/\4)0
C Plca /Wg
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Seizures

Focal seizures

Impaired consciousness?

e @ ®
e Focal impaired
awareness
_ mal  omppel

Jacksonian march dit(@ — pmarsy b  Cclewius
Todd palsy francient pe - MRET
DOC focal seizure (ambamajepine "‘tf‘““"\‘} + AED
DOC focal seizure in elderly /amomy e

When to discontinue:

Seizure freedom > 2 years

Poor prognosis:

*Age > 16 years

*More than one AED required

*Seizures after starting AED therapy
*History of generalized tonic—clonic seizures
*History of myoclonic seizures / JME
Abnormal EEG in the prior year

Status epilepticus — continuous seizures lasting=>56
minutes or recurrent seizures without return to
baseline consciousness between episodes

_ ) IV benzodiazepine
L2ZP 0.1 mg/kg. or MDZ 0.2 my/kg
PM CcL20. ofrs mgkg
Impending and early SE  ~ ’N“a"" l .
(5-30 min) ‘}‘4 L ﬁ-(fl Inew
0. IV antiseizure drug L’“‘(’] :
-t )ﬂ@mmig of VPA 20-30 mg/kg, L w /llvv
; i LEV?O—O;O mg/kg v dexirnt

l

Generalized
convulsive or
“subtle” SE

Focal-complex,
myoclonic or
absence SE

Established and
early refractory SE ! \
it V. MDE 02 wokg = 02-0.8 aglioh Further IV/PO antiseizure drug
and/or <
IV PRO 2 mg/kg — 2-10 mg/kgh VPA, LEV, LCM, TPM, PGB, or other
PTB (THP)
Late refractory SE 5 mg/kg (1 mg/kg) — 1-5 mgkgh
(>48 h)
(th:zammee?‘l:r::t;ms Other anesthetics Other approaches
. oy -+ Isoflurane, desflurane, <—=  Surgery, VNS, RNS, rTMS,
magnesium, ketogenic diet, ketamine ECT. hypothermia
immunomodulation ‘
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EPILEPSY SYNDROMES

h/! st (x

%.SUJ\LL .('5/

Infant + Global
developmental delay
DOC: acmM

DOCin TSC: Vigabeles

te/-«ﬁbo/

Salaanv

i ‘ .Crf/h

selzure

-Transient loss of
consciousness (1-2s)

-No loss of postural control
-3Hz Spike and slow wave
pattern

I~

7 "L‘]P"""‘""
DOC Typical: Ehwsuximits ( Icl 1%

Lennox — bastamwn

MC in Adolescent

Early morning "clumsy”

3-6.Hz generalized polyspike and
wave discharge

GABRA1,CLCN2

Multifocal sz

1-2Hz spike and wave
pattern

DOC: V‘Mpwqﬂ

DOC: V"IPNUV’
[}

DOC Atypical: Va lproate

Fp1-A1
F7-A1
T3-A1 A~A
T5-A1
Fp2-A2
F8-A2

Tk i Ay

T6-A2

SLC2A1: GLUT1 — /- tefegem

SCN1A: Dravet syndrome

L duek
£ — vd;;wn&

BZD approved:
PP Clobo%aw
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Sle Agranulocytosis, SJS - Owaw\a
SIADH - 0Y(Mbam‘;¢f"¢

Na‘*CHANNEL BLOCKERS

Voltage-gated

Stones / ACG/ wt loss: Topuran ale € Phanyton Nt | j Gabapentinoids
—— _— P " 7 L mazepine Na* \:—h“\ \Eltahl:rs(;‘:t'ermde 1- %P"
‘“"""11 w (Valproate] o | W —
—J . q g1 . - N
Cerebellar toxicity, gingival (P¢ v) g ol | Depolarzaion \ |
. . — , - e >
hypertrophy, hirsutism, pregoan _\Ca* channel @_0/
e 7 Glutamate vesicle ':_, Ca?*
hepatotoxicity, osteeporosis, NTD, — release (e AF Retigabine/Ezogabine
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Posture Level of lesion Tracts affected

Decorticate 9Above red nucleus | C/S disrupted
- | (midbrain) Rubrospinal tract active

C/S and rubrospinal tracts
disrupted
(vestibulospinal dominance)

At or below red

Decerebrate
- = / nucleus
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