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Ch Xlho 8hn dh_ 1 g mQ na chi

1. V tri ?




THn thWThgtrung WTghayngoyi bien?

CNS PNS

UMNL= lesion above
LMNL= lesion below




1. Dorsal root

1. Anterior hom cell 2. Plexus
THR thW'bg ngq?i bién? 2. Motor neurons 3. Peripheral nerve
3. Ventral root 4. Neuromuscular
4. Dorsal root ganglia junction
5. Muscles
Dorsal root
/ Dorsal root

ganglion

————

Dendrites
collect signals

Myelln : \ / Spinal nerve

Ventral root




Neuronopathiessensory, motor

2SENSORY NEURONOPATHY
Ganglion cells predominantly affected
Both proximal & distal involvement
Sensory ataxia is commmon

No weakness

But awkward movement d/t sensory
disturbances (vintengvihgvd, riiloyn c¥m giad

® ZMOTOR NEURONOPATHY

® Disorder of ant horn cells
® \Weakness,fasciculation,atrophy
® Not properly a process of peripheral NP




Bahlyt & mi(plexopathy

ZPPLEXOPATHY
Asymmetric
Painful onset

Multiple nerves in a single limb

Rapid onset of weakness,atrophy
Isolated reflex loss




Fatigue,diur More in
nalweaknes evening
s variation

Distribution Extraocc
of weakness ular,bulb

ar
marked

wasiting Can occur |Usually absent
gl=Te!

IDN N =4 dec/NI absent normal Nl/dec

1. S ngtrwo - M’%t: mOi,Ydu thayt H trong hgay
e - Phanbruydu cT
2. Dayththkinh . Runaait bé ¢
3. Tidb hyp thth kinh ANGILL bE
4. B2ahcT - Myt c/mgiac
: - Phh xy gancT




S7i TK: vint cng?cYm giac?
t teng?

Phanbrut v xwng knongt ni
Xwng gne, ngrn chi ?

Tidn tri da: cyp, bancyp, man?




’ . myelinated ’:::t‘:d -/ -
T b h<€ehsngir?Mblt , [ oo ’ ’f
myelin hay cell body ? |

spread of
depolarzation

This odying

Length -dependent axonal degeneration
typically occurs in ax
backoé phenome nlargestand onges
axons Because in these axons the demand for
maintenance is highest and delivery of metabolite
most challenging, impairment of metabolic processe:
essential for maintenance of axonal integrity is
thought to explain this lengtdependency.
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AXONAL DEMYELINATING NEURONAL

Distal=proximal Proximal=distal Non length
Length dependent

dependent UE,.LE,face

Slow evolution Acute/subacute rapld

Dysesthesua&dlst Paraesthesna&wea ataxna paraesthes
al weakness kness

Pain&temp Vibration&proprioc Vlbratlon&proprlo
affected>vib,pro |eption=pain&temp |ception>pain&tem
prioception p

Distal weakness |Distal & proximal Proprioceptive
weakness weakness

: Gre, ngzn, phQthucc chidu dai
1. 9ntre Tidn tri da: chr m, c§p, bancyp, nhanh
2. Myt myelin

Loyn cYm kho ch®y, d3cYm
3. Neuronal(cell body)

. a inhi3y, Rungamthoa,v’%trl
Ydu £ gre, ngin, cYm giacsau
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AXONAL

DEMYELINATING

NEURONAL

Distal areflexia

areflexia

areflexia

Amplitude
affected>velocit

Yy

Velocity=amplitud
=

Sensoryamplitude
affected.

radial>=sural

Axonal
degeneration&r
egeneration

Demyelination&re
myelination

Axonal
degeneration,no
regeneration

Slow recovery

Phyh xy
Biént g, CW&(gt G
Thoaihoa tai sinh sii tr (& hay myelin

Rapid recovery

Poor recovery




Polyneuropathy

(t " xwnglant/athWw&gbHi + Y ngoyi bién)

Cyp/man H&/tidn tri do Polyneuropathy
Taiphatkh/bb3ah Diffuse symmetrical disease usually

beginning peripherally
Vinteng CYm giac
Vrnt engcyYm giac
T teng

Motor Sensory

Sensrimotor(Mixed)
Autonomic
Demyelinating  Axonal

Myt myelin Sitr@

B3oh ly rdb  bRahrdithth kinh Nerve root disease




CA LAM SANG

Baaht aaythth kinh cYm giac
vavrnt gngtHn thWg myt |
myelinnguyénphat thoai hoasni

tr ¢ thw phatgiait §n man?):
CIDP

i
:

Chidanh

1 DAY DAN THAN KINH

2 DIENCOKIM

3 KET LUAN

Két qua
-Van déng:

+ Tiém thdi ngoai vi van déng kéo dai, giam bién dé
van déng, van téc din truy€n than kinh giam: day than
kinh giiia, ddy than kinh try. day than kinh ch3y sau va
day than kinh mac sau hai bén.

+Mat dap dng séng F: day than kinh giiia bén (P)va
day th3n kinh tru bén (T).

+ C6 hién tudng block dan truyén than kinh va phat tan
theo thdi gian 6 tt ca céc day than kinh van déng.
-Cam gidc: mat dap ing 0 tat ca cac day than kinh
dudc khao sat
- C6 hién tudng mat va tai phan bé than kinh 6 c4c cg
chi trén va chi dudi.

- Dua trén bang chdng dién sinh Iy, khao sat nay ghi
nhan; Bénh da day than kinh cam giac va van déng,
tén thuong mat myelin nguyén phat va hdy sdi truc thd
phat. giai doan m&atilde;n tinh tién trién - Két hdp vadi
bénh sii tién tri€n hon 2 thang, két qua nay goi y Bénh
viém da ré va day than kinh mat myelin m&atilde.n tinh
(CIDP - Chronic Inflammatory Demyelinating
Polyradiculoneuropathy)




D¢h naotqy

Glucose : 6.5mmol/l

Bilirubin to"n phfn : O0.58
n€ ng DNT : 5.2

Protein DNT : 145

Chlor : 109

Lactic acid : 2.04
Tdbao?




Sinhhoa huydt h3ic

: wILi VU Két qua Binh thuéng
1 XNSINHHOA  Glucose 5.1 3.9-6.4 mmol/L
2 Glucose 92 70-115 mg/dL
3 Ure 19.17 10.2-49.7 mg/dL
4 Creatinine 057 Nam: 0.84-1.25; N 0.66-1.09 mg/dlL =
5 . eGFR (MDRD) 118 >= 60 ml/ph/1.73 m2 |
6 GOT/ASAT 18 Nam <40 U/L; Ni <31 UL f
7 GPT/ALAT 16 Nam <41 U/L; Ni <31 U/L "
1| 8 Natri 138 136 - 146mmol/L :
| 9 Kali 324" 34-51mmol/L
10 Binh ludng Clo 105 98 - 109 mmol/L
1 Binh ludng Calci toan phan 218 2.10-2.55 mmol/L
12 LDH 119.1 <248 U/L
13 CPK 532 <171 UL
14 CK-MB 11 <25 UL
15 Phan (ing CRP 24 <5 mg/L
nl.16 Lactate mau (Lactic acid/ mau) 218 0.5-22 mmol/L
17 N HUYET HOC Téng phén tich t€ bao mau bang may dém laser
18 WBC 514 4-10G/L
e "NEU % 457 45-75% N
S 18-75N
20-35% L
08-35L
_4?‘.'10% M

ols-i0M




s Két qua Binh thudng
PLT 220 150 - 450 G/L
45 MPV 11.1 7-121
46 PDW
47 Mau lang (bing may ty déng)
48 -1gid 5 <=10mm
49 -2 gié 15 <=20mm
50 Théi gian Prothrombin (PT.TQ) bang may ty déng
51 -PT 129 11.0-14.5 gidy (STAGO)
52 -PT% 107 70-140%
53 -INR 0.96 08-12
54 -PT (bn)/PT (chding) 097 0.8-1.2
55 Thdi gian thromboplastin hoat ho3 ting phan
(APTT)
cE APTT 31.7 25.0-34.0 gidy (STAGO)
57 APTT (bn)/APTT (ching) 1.02 08-12
gg XNMENDICH A '?'frxlsHAM S/CO <1
59 Ant-HCV 007AM ¢ e
60 Treponema pallidum TPHA dinh finh 005 MM ispoe
- : 42"

4.4%-6.0 % (Phudng phap HPLC T¢
0956 0.38- 533 miU/L

Ao oo = L - % - 11-24 29 - 14.4 me'/L
e < 743 IU/mL




vicn vu
52

Két qua Bin
-PT %% 107 70-140%
53 - INR 0.96 0.8-1.2
54 -PT (bn)/PT (chidng) 0.97 0.8-1.2
l 55 Thdi gian thromboplastin hoat hos ting phan
(APTT)
56 CAPTT 31.7 25.0-34.0 giay (STAGO)
57 -APTT (bn)/APTT (ching) 1.02 08-12
XN MIEN DICH 0.26 AM
58 HBsAg TINH S/CO <1
j 0.07 AM
| 59 Anti-HCV TING S/CO <1
60 Treponema pallidum TPHA dinh tinh %‘,LsHAM S/CO <1
- 61 HbA1C 4.2 4.4%-6.0 % (Phuong phap H
- 62 TSH 0.956 0.38 - 5.33 miIU/L
a6 FT4 11.24 7.9 - 14.4 pmol/L
64 Alpha FP (AFP) 1.46 < 743 1U/mL
it es CEA 1.77 <50 ng/mL
ﬂ;;’i 3 CA 19-9
& e T

10.6

12
uor g‘VlTAMlN 812 (Acnve) |
otranscobalamin) il 2.5

s

<35 U/mL ol




UOC

net qua Binh thudng

Nudc tidu 10 théng sé (may)

_.COLOR \'\/"ﬁ;\gje (Vang nhat)
.. CLARITY TRONG (Trong)

.GLU AM TINH (Binh thudng: <1.7 mmol/L)
.. BIL AM TINH (Am tinh: <3 4 umol/L)
.~ KET AMTINH Am tinh: <05 mmol/L
O 1.009* (1.01-1.025)

_pH 75 (4.8-75)

INH

.. Alb/Cre (ban dinh ludng) 18’Hu'O'NG' <3.4 mg/mmolL

_PRO AM TINH (Am tinh: <0.1 g/L)

.. URO

3.2 ( Binh thudng: <17 umol/L)
NIT AM TINH (Am tinh)

. LEU AM TINH Am tinh: <10 fuL
BLOOD AM TINH ( Am tinh: <5 Ery/ul)

= BINH

.. Pro/Cre

& L
THUONG M9/mmo







CA LAM SANG

Chint o &guyémhan ?




Nguyérbahlyt alaythth kinh

DM, amyloidosis,porphyria
2.infections-leprosy , HIV,CMV ,syphilis,
diphtheria,lymedisease
3.immune- GBS, CIDP, MMN
4 hereditary-CMT
S.Toxic-drugs,alcohol, heavymetals
6.vasculitis-PAN ,CSS,cryoglobulinemia

7 . paraneoplastic-lung
S.nutritional- B1,B6,B12




Common Unusual Rare

Metabolic/endocrine DM Hypothyroidism Porphyria
CRF Acromegaly

Toxic Alcoholism Lead Arsenic,Mercury
Chronic liver disease Radiation Thallium,Organophosph ,
Drugs Acrylamide

Hexacarbons (glue)

Immune- Polyarteritis nodosa Coeliac disease
mediated/inflammatory Churg-Strauss disease Sarcoidosis
SLE Primary amyloidosis

Rheumatoid arthritis
Sjogren’s disease

Cryoglobulinaemia

Paraproteinaemia
Infective HIV/AIDS Lyme disease
Neoplastic Lymphoma

Ca (infiltration
/parancoplastic) Myeloma

Vit del Bil'lil":\.



Nguyénnhantrin thwWhg Sii tr @, myt myelin, neuronal

AXONAL

metabolic diphtheria

HI\V CIDP

Diabetes Diabetes mellitus
mellitus
oM MmN




Focal (monoNP) Multifocal (mononeuropathy multiplex) Generalised (polyneuropathy)
Neurophysiology Acute Chronic Acute Chronic
Demyelinating Entrapment Diphtheria Leprosy GBS Hereditary
NCS( slowed Paraproteinacmia Suramin toxicity  CIDP
conduction / Lymphoma
conduction Osteoclastic MM
block) IgM MM
Arsenic
Mat myelin Amiodarone
Diphtheria
Axonal: NCS: Severe entrapment Diabetes Alcohol
(reduced or Vasculitis Neoplastic GBS variants pdocrine (as D)
absent action Lyme disease Infiltration Toxins Alcohol
potentials, Cryoglobulinaemia  HIV Critical illness Drugs /toxins
normal Sarcoidosis Porphyria Vitamin defi
conduction Amyloid Parancoplastic Hereditary
velocities) Tick paralysis IgG MM
Parancoplastic
Tén thwong soi truc Primary
amyloidosis




Demyelinating Polyneuropathies

C Predominantly demyelinating peripheral neuropathies
affecting myelin or Schwann cells may be either
acquired or heritable

SEGMENT OF saYeEuUIN NOOE OF RANVVIER
ONE SCHWANN CELL

C Demyelinating neuropathies impair nerve conduction Ly
allowing current leakage through exposed axons where
a paucity of ion channels exists, thus impeding action Myelin

potential propagation
g1 Pr— 000
C Acquired demyelinating neuropathies are thought to be Paranode Juxtaparanode inemode _ AXON
immune mediated through either cellular or humoral ™ — EE—

mechanisms |
nodopathies Myelin
C Antigenic targets are located in thmaranodabr

Juxtaparanodalegions of the internode (Diagramof a myelinated axon, showing subdivision into
sections with differentiameters)

(bRah Iy tk ngoyi bienmyt myelin Ynh hwaig myelin‘haytd bao Schwan thdmbt phvi hay  ditruydn. Bah thth kinh mit myelincho

phépdongt 7a thoat ra qua bec le si tr & nTi co st kénhion hi%a d‘i,Jf ‘@lkas lantruydnt 3a thdt cng



Predominantly Demyelinating PolyneuropathRslyradiculoneuropathies

Charcot-Marie-Tooth disease type 1

Charcot-Marie-Tooth disease type 3

Charcot-Marie-Tooth disease type 4

Hereditary neuropathy with liability to pressure palsies (HNPP)
Krabbe disease

Metachromatic leukodystrophy

Refsum disease

Cockayne syndrome

Acute inflammatory demyelinating polyradiculoneuropathy (AIDP)

Chronic inflammatory demyelinating polyradiculoneuropathy (CIDP)

yvyvYyYvYYvYYvYVvY VY VY YY

Polyneuropathy, organomegaly, endocrinopathy, monoclonal plasma cell
disorder, and skin changes (POEMS) syndrome

» Multifocal motor neuropathy (MMN)

» Multifocal acquired demyelinating sensory and motor neuropathy
(MADSAM)

» Distal acquired demyelinating symmetric neuropathy (DADS)

» Toxins (diphtheria, buckthorn, amiodarone, n-hexane, arsenic)




Nodopathies

Now it is recognized that some toxianmune mediatecand hereditary disorders targ@roteins and ion
channels in the nodal region

These disorders have been referred to@sdopathies or channelopathies

The best example is the acute motor axonal neuropathy (AMAN) variant of the Geikaire " syndrome

This disorder is characterized logpid decline of compound muscle action potential (CMAP) amplitudes
suggesting motor axon loss

The rapid resolution of clinical and nerve conduction study changes, however, is not compatible with
expected recovery from that mechanism of injury.

Conduction block produced by impaired ion channel functimassociated with anatomic myelin or axonal
Injury provides a more likely explanation for the rapidly reversible conduction failure seen in this disorde




Nodopathies

» Acute motor axonal variant of Guillain-Barré syndrome
» Guillain-Barré syndrome with autoantibodies associated with nodal antigens

» Chronic inflammatory demyelinating polyradiculoneuropathy (CIDP)
associated with autoantibodies to nodal antigens

Miller Fisher syndrome
Multifocal motor neuropathy (MMN)

Marine toxins (saxitoxin, ciguatoxin, tetrodotoxin)

vy vyvvyy

Drugs with ion channel blocking properties (phenytoin) (more
electrophysiologic than clinical)

v

Possibly critical illness polyneuropathy

v

Possibly ischemic monomelic neuropathy

» Possibly thiamine deficiency
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C Chint o %act Rh
CIDP

CtLtdutr’l
Corticosteroid
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HONEY,| HAVE
CIDP

( cwronic Indflammadtory
De myelinating Polyweuropatiry)




RECURRENT AIDP & CIDP
CONTINUM OR DISTINCT ENTITIES??

CIDP AIDP

* SLOWLY PROG.COURSE >4-8 = COURSE STATIC OR IMPROVES

WKS BY 4WKS
- * RARELY RELAPSE ESP IN POST
- PRECEEDING H/O VIRAL INF QRS A N b

URI / GI INFECTION RARE * PRECEEDING H/S/O
- RESPIRATORY FAILURE IS LNEECEHY

UNCOMMON * RESPIRATORY FAILURE IS
 DIFFUSE CONDUCTION COMMON

SLOWING = PATCHY CONDUCTION

SLOWING

- RESPONSE TO PREDNISONE -« NO RESPONSE TO STEROIDS



BRohlyt alaythth kinhtai phat

RECURRENT POLYNEUROPATHY
Relapsing CIDP
Porphyria

Refsum’s disease
HMN PP (Hereditaryneuropathy with pressure palsies (HNPP

GBS
=1=1glel=1g

Toxic neuropathy




t Ahngt@ CIDP

The term CIDP — A chronic progressive or relapsing
symmetric sensori-motor neuropathic disorder with
cytoalbuminologic dissociation and interstitial and

perivascular endoneurial infiirationmn by Ilymphocytes
and macrophages.

C hronic equivalent of AIDF.

C R loyn tk vint cngcYm giact ri xwng tidn tri da méntinh haytai phat
C Phanlytymtdbao
C TWgt WHhgAIDP méantinh




o The major differences between the two conditions
are in the time course and their response to
corticosteroids.

o CIDP has
-A more protracted clinical course
-Rarely associated with preceding infections
-AnNn association with human lymphocyte
antigens
-Response to corticosteroid therapy

CIDP

- didn tidn lamsangkéo daihTn

- It khi lién hunhidim triang trwe

- Liénh3khangnguyénymphocytengN g§HLA)
- £ 8§ wngcorticoid




Two patterns —

-Two third of patients show a continuous or
stepwise progressive course over months to
vears

-One-third have a relapsing course with
partial or complete recovery between
recurrences

Acute-onset CIDP is rare.

—

C 2/3bntidntrida lientQ hayt ngbWt nhidu thangt dn nhidun kK n
C 1/3 tai phatvui hHiphQ met phth haytoan be gi atai phat
C Khei phatcyp ryt it




The age of onset may influence the course of the
disease—

-Younger (mean 29 years) -relapsing course

-Older (mean 51 years)- chronic progressive
course

Turi khe i phat Ynh hwag didn tidn cga b?ah
- TrX tidn trida tai phat
- Lon tuHy, tidn trida man




C CIDP,m6 tY mat nhémlién h3b2ah daythth kinh, tyit cY mantinh, myt myelin,
viemnhidim va thw&ggXp trung gianmidn dgh

C Thdkinht da liénh3wrnt eng> cYm giact i xwng ydu li?b c¥Y cTgne vangin chi
C Gi¥Ym haymyt toan be phh xy htu hat bn

C Cacdaysy valién hhanhtgy xW ra ryt it

C Didn tidn chf m phth lvn bn, gi¥m bRah-tai phat ghinhpn it nh{t1/3 bn




B N BINH

Inflammation mmmpmmmmm) Demyelination.

|

Axonal loss. <{E— Remyelination

INFLAMMATION DEMYELINATION.

* epineurial +endoneurial -macrophages mediated.

* TCELLS: multifocal.esp with active
demyelination.

* MACROPHAGES: Sagmantal;

* activated; upregulated MHC -thin myelin sheath.

class ii expression. ONION bulb formation.



Although the cause of CIDP and its variants is unknown , there is evidence to support the
hypotheses that the disorder(s) ammmunologically based and have multiple triggers . Both the

cellular and humoral components of the immune system appear to be involved in the pathogenesis of C
and itsvariants.

C Cellularimmunity involvement is supported by evidence-o€ll activation, crossing of the bloatrve
barrier by activated-tells, and by expression of cytokines, tumor necrosis factor, interferons, and
interleukins.

C Humoralimmunity is implicated by the demonstration of immunoglobulin and complement deposition
on myelinated nerve fibers, and by passive transfer experiments that induce conduction block and
demyelination by injecting serum or purified IgG from CIDP patients into rats.

- GY thuyd midn d&hvanhdu ydu trugayra: cY thanhphth thddghvatd bao
- Hoyt hdatd baoTguahangraomauthtn kinh cytokines, TNF, interfaramterleukins
- Midn dghthdd§h immunoglobuMabrithdt 3nglyi trénsii tk myelirgayblockdl n truydn vamyt myelin




The immunologic cause(s) of most forms of CIDP remain un@awre specific provoking antigens have not
previously been identified

However antibodies to different isoforms afeurofasciror to contactinhave been detected in small number:
of patients withCIDP.

Neurofascinandcontactinare critical structural elements of th@aranodaloop attachment to theaxolemma
The antibodies identified are in the IgG4 subclass.

Theseantibodies appear to targgaranodaproteins and may disrupt the axonglial junctions, leading to
nerve conductiorslowing

As seen in another IgGrhediated neuromuscular disord®duSKantibody myasthenia gravis, some of these
CIDP cases were not responsive to intravenous immunoglobulin and glucocorticoids butesem@sive to
B cell depletion treatment with rituximab




LAM SANG

MO tY+ Y tién CIDPn k ®75,cact Xct din chinhcgariloyn
C Thdkinht da CIDPt ri xwng lién h3wrn t snghTn cYm giac

C Ydu cGcY chgre vangn,t X tr\Wg cga demyelinating polyneuropatimgbt phi .

C Dayss valiénquanctu ndoxY ra 10-20% bn. RuthW&ggXp trong nhidu nghiéncwu




C HY ha bn CIDP c6 r/iloyn c¥m giacvagi¥m haymyt toan be phyh xy

C THn thWhgcYm giactrong CIDP thW&ggXp c¥Ym giacrungamthoavav3jri nhidu hTnt anhi?b do tHn
thWTgsni lon cé myelin

C Khénggimagvrnt eng trn thWhgcyYm giaccod xu hwagt ngynt dn gre, lién h3lstm ngontay, ngénchan
vabanchan )
C LoyncY¥mt a(Rainful dysesthesias) thdxYy ra.L a Whgco thdco.

C Tri?u chwnglumbarspinal stenosigacaudaequinasyndromeco thd.gXp




C Thth kinht 1t englién h3,CIDPthwagnhx, phanbruhyn chd, bon vabi tidu thw@&gkhongx¥ ra som,
nhWhg gXp trwaghsp nXhg

C H4W ha bn CIDP didn tidnh bRah chf m chyp nhwWagtidn trida hat bRah-tai phatghinhpn it nhyt1/3 tr Wég
hip vaco thdnhidu hTn bntr X




o Most patients - symmetrical motor and sensory
involvement

o Occasional cases with predominantly motor
involvement may be seen (Rotta et al., 2000).

o To fulfill diagnostic criteria for CIDP, weakness must
be present for at least 2 months.

o Proximal Ilimb weakness is almost as severe as
distal imb weakness, indicating a non-length-
dependent neuropathy.

Ydu ph¥ hi?a di?a it nhit 2 thang
Ydu gne = ngin chit Xc trWwhgnon-length dependent neuropathy




o Muscle wasting is rarely pronounced.

o Both upper and lower limbs are affected-
legs=>=Arms.

o Generalized hyporeflexia or areflexia is the rule.

o Sensory symptoms in a stocking-glove distribution
(numbness or tingling) implicating large-fiber
involvement occur frequently, whereas pain occurs
less frequently.

TeocTit g
gnh hWagcY 2 chichar tay
Tri?u chwngcYm giackidut gangmangvu, s7i lon thWaggxp



Additional findings-
o Postural tremor of the hands

o Enlargement of peripheral nerves
o Papilledema, and facial or bulbar weakness.

o Rarely, respiratory failure requiring mechanical
ventilation or autonomic dysfunction may be seen.

RuntWthd

Phit yi tk ngoyi bién

Phugaith3ydu cUmX vahanhtqy

It g suyho hyp cth the mayhayrriloyntk t tcng



Thdlamsangt gX¥p

o Massive nerve root enlargement, causing
myelopathy or symptomatic lumbar stenosis

o Vision loss due to progressive pseudotumor cerebri
(Midroni and Dyck, 1996).

o Occasionally, CIDP may be associated with a
relapsing mulitifocal demyelinating CNS disorder
resembling MS, with CNS demyelination confirnmed
by abnormal visual and somatosensory evoked
potentials and braim MRI (Falcone et al., 2006).
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BIAN TH ACIDP

Cacbidn thddamsangCIDP t W phanbi? bei lamsangvacTchd bah sinh bao gHn:

C LewisSumnersyndrome,

C sensorypredominantCIDP,

C distalacquired demyelinating symmetric neuropathy,

C pure motor form,

C CIDP caused by autoantibodies directed againstghenodaproteinsneurofascirandcontactin
C CIDPwith central nervous system (CNS) involvement.




LEWIS-SUMNER VARIANT -MADSAM (MULTIFOCAL
ACQUIRED DEMYELINATING SENSORY AND MOTOR

NEUROPATHY)

o Focal conduction block or severe slowing of nerve
conduction distinguish this multifocal demyelinating
Nneuropathy from the vasculitic axon-loss multiple
mononeuropathies.

o Multifocal variant of CIDP have clinical and
electrophysiological involvement of both motor and

sensory nerves, increased CSF protein, and a good
response to corticosteroids




DADS VARIANT (DISTAL ACQUIRED SYMMETRICAL
DEMYELINATING NEUROPATHY)-

o Focal conduction block or severe slowing of nerve
conduction distinguish this multifocal demyelinating
neuropathy from the vasculitic axon-loss multiple

mononeuropathies.

o Multifocal variant of CIDP have clinical and
electrophysiological involvement of both motor and

sensory nerves, increased CSF protein, and a good
response to corticosteroids



CHRONIC IMMUNE SENSORY
POLYRADICULOPATHY-

-Present with a sensory ataxic syndrome with
normal motor and sensory conduction studies.

-Sensory nerve root involvement is suggested by
abnormal somatosensory evoked responses,
enlarged lumbar roots on MRI, and elevated CSF
protein.



-INn selected cases, nerve root biopsy confirms
segmental demyelination, onion bulbs, and
endoneurial inflammation (Sinnreich et al.,
2004).

-Respond to IVIG.




Chronic inflammatory lumbosacrpblyradiculopathy

o Is considered a regional lower extremiity variant of
CIDPFP arnd is responsive to IVIG.

o Weakness and sensory disturbances limited to the
legs., with normal motor and sensory nerve
conduction studies

o CSF protein is elevated

o MRI often shovws enhancing caudal and
lumbosacral roots (caporale et al, 2011).




PREDNISONE-RESPONSIVE HEREDITARY
MOTOR AND SENSORY NEUROPATHY

o A CIDP-like syndrome may develop in cases of
iNnherited neuropathy.

o Positive family history of affected kin and bony
abnormalities such as pes cavus and hammer toes
from an early age

o Subsequently develop subacute deterioration with
proximal muscle weakness and increased CSF
protein.

o The newly acquired symptoms may respond to
corticosteroid therapy.



ACQUIRED DEMYELINATING
POLYRADICULONEUROPATHIES MEETING THE

DIAGNOSTIC CRITERIA FOR CIDP MmMAY BE ASSOCIATED
WITH

-HIV-1 infection,

-Systemic lupus erythematosus

-Monoclonal gammopathy of undetermined
significance (IMGUS)

-Plasma cell dyscrasias (macroglobulinemia
osteosclerotic myeloma,

-POEMS syndrome(Castleman disease)

-Chronic active hepatitis

-Inflammatory bowel disease

-Hodgkin lymphoma. {




CANOMAD

o Chronic ataxic neuropathy,.ophthalmoplegia,igM
paraproteinemia,cold agglutinins., disialosyl antibody

o Signs and symptoms- loss of muscle, tendon, and
joint sensation, ataxia, tingling sensation on the
skin around the mouth or extremities, paralysis of
eye muscles, difficulty swallowing and speaking,
and rarely respiratory muscle weakness.

o IgM autoantibodies directed against gangliosides,
specifically to GD1b and GQ1b (Arbogast et al.,
2007 Eurelings et al., 2001 Willison et al., 2001)
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o Compared with idiopathic CIDP, the patients with a
monoclonal gammopathy-

-Tend to be older

-Have a more protracted course but less severe
functional mpairment at presentation
-Respond less favorably to immunomodulatory
therapy (Dalakas et al., 2009)

o CIDP is 10 times more frequent in diabetes

mellitus, and respond to IVIG therapy (Sharma et
al., 2002a)



DRUG INDUCED-

o Tacrolimus

o TNF-a antagonists including etanercept, infliximab,
and adalimumab (Alshekhlee et al., 2010).

o The neuropathic manifestations in these patients
may start as early as 2 weeks after initiation of
therapy or as late as 16 months.



CHHN £ O ¢ NCIDP

ocumentation of primary acquired demyelinatic
of the peripheral nerves is the basic parameter for
di osis of CIDP.

o Clinical profile
o EDX

o CSHF

o Nerve biopsy findings



TIEUCHUBHN CHHN £ O¢ N

EDX CRITERIA-

o Reduction im motor conduction velocities in at least
Ttwo motor nerves

=809% of lower limit of normal [LLIN] if CMAP
amplitude =80< of LLN and

=709% of LLIN if CMAP amplitude <809 of LLIN

o Partial conduction block

-proximal CMAP amplitude and area <509 of distal
iNn long nerve segments, or

-proximal CMAP amplitude and area <209%—509% of
distal in short nerve segments or

o Abnormal temporal dispersion in at least one motor
Nnerve at non-entrapment sites

(t G phantan)



EDX CRITERIA-

o Prolonged distal latencies in at least two motor nerves

>125% of upper limit of normal [ULN] if CMAP
amplitude=>809% of LLIN, and

>150% of ULN if CMAP amplitude <809% of LLN)

o Absent F waves or prolonged F-wave latencies in at
least two motor nerves

>125% of ULN if CMAP amplitude >809% of LLN, and
>150% of ULN if CMAP amplitude <809% of LLN).

o At least three criteria are necessary to fulfill the
diagnosis of CIDP.



CSF

o Protein values >45 mg/dl in 959% of cases
o Levels above 100 mg/dl are common

o CSF pleocytosis is rare except in HIV-associated
CIDP.



MRI

o Gadolinium enhancement of lumbar roots-providing IMAGES

radiological evidence of an abnormal blood-nerve o .
barrier (Bertorini et al., 1995) ® CXR-sarcoidosis,malignancy

® Skeletal survey-multiple myeloma

® Screening for malignancy

®* AUTONOMIC FUNCTION TESTS

® Diagnostic tests imp in

° Asymmetric,motor
predominant,rapid onset,demyelinating
neuropathy




A-T2-weighted postgadolinium sagittal lumbar magnetic resonance
image showing diffuse enlargement of cauda equina, with abnormal

enhancement, in patient with chronic inflammatory demyelinating
polyradiculoneuropathy.

B-Hypertrophic nerve roots are best appreciated in parasagittal image ‘
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USG

Increased nerve vascularization,
Multiple sites of nerve enlargement,

Increased intra- and inter-nerve size variabilities
(goedee et al.,, 2014; Padua et al,, 2014).



OTHERS-TO DETECT CONCOMITANT DISEASES

(A) RECOMMENDED STUDIES

o Serum and urine paraprotein detection by
immunofixation

o Fasting blood glucose
o Complete blood count
o Renal function

o Liver function

o Antinuclear factor

o Thyroid function



o To detect hereditary neuropathy

-Examination of parents and siblings-Appropriate
gene testing (especially PMP2 duplication and
connexin 32 mutations)

o Nerve biopsy



SURAL NERVE BIOPSY

o The changes do not fully represent the pathological
process taking place imn motor roots or more
proximal nerve segments.

o In one large series of biopsies, demyelinating
features were seen in only 48<6:; 21<%6 had
predominantly axonal changes, 139% had mixed

demyvyelinating and axonal changes, and 18<%% were
Nnormal.

he value of nerve biopsy as a routine diagnostic
ool for CIDP has been questioned.




SURAL NERVE BIOPSY

o A study conducted in 64 patients with CIDP used
multivariate logistic regression analysis of sural
nerve biopsy findings and other clinical and
laboratory criteria to assess the value of nerve
biopsy.

o Only high CSF protein (=100 mg/dL) and nerve
conduction studies consistent with demyelination
were strong predictors of CIDP

o Independent predictive value of the sural nerve
biopsy could not be demonstrated (Molenaar et al.,
1998).



o Sural nerve biopsy is helpful in supporting the
diagnosis and excluding other causes of
neuropathy




} dcYi thi?a chiint o 8chinh xac tranh nhdm ldn :

C TIEU CHUN
A (EFNS/PNS)

The European Federation of Neurological Societies and the Peripheral Nerve Society

EFNS/PNS criteria The EFNS/PNS guideline defines CIDP as typsaldssic) oatypical.
Atypical CIDP encompasses variants of Cllath predominantly distal weakness such as
distal acquired demyelinating symmetric neuropathy (DADS), and variants with pure moto
pure sensory presentations.

The diagnosis of CIDP is based upon clinglaictrodiagnosti¢mandatory), and supportive
criteria




C Clinicalinclusion criteria for typical CIDP require both of the following

A Chronically progressive, stepwise,
weakness and sensory dysfunction of all extremities, developing over at least two

months; cranial nerves may be affected

A Absentor reduced tendon reflexes in all extremities




C Clinicalinclusion criteria for atypical CIDP require one of tfalowing
but otherwise as in typical CIDP (tendon reflexes may be normal in unaffected limbs):

A  Pr e d odistaindistaltatcqgyired demyelinating symmetric neuropathy, DADS) or

A A s y m(melttfocal acquired demyelinating sensory and motor neuropathy [MADSAM]
LewisSumnersyndrome) or

A F (egiavblvement of the brachial or lumbosacral plexus or of one or more peripheral
nerves in one upper or lower limb) or

A  Pmoatoeor

A Psemsery (including chronic immune senspolyradiculopathyaffecting the central
process of the primary sensory neuron)




C Clinical exclusion criteria

A Ne u r wagbably daysed bBorreliaburgdorferiinfection (Lyme disease), diphtheria, drug or toxin
exposure

H e r aeemysdlirmting neuropathy
P r o isphinceendtsturbance

A

A

A Di adaf mutifocalsnotor neuropathy

A Imprdclonalgammopathyvith high titer antibodies to myeliassociated glycoprotein
A

O tchuses for a demyelinating neuropathy including POEMS syndrst@escleroticmyeloma, diabetic
and nondiabetic lumbosacradiculoplexusieuropathy; peripheral nervous system lymphoma and
amyloidosis may occasionally have demyelinating features




C Supportive criteria :
A E| eerabrospidal fluid protein with leukocyte count <10/mm3

A MsRowing gadolinium enhancement and/or hypertrophy of the cagdaalumbosacral or cervical nerve
roots, or the brachial or lumbosacral plexuses

A A b n sensorgdlectrophysiology in at least one nerve:

- Normal sural with abnormal median (excluding median neuropathy at the wrist from carpal tunnel syndrom
or radial sensory nerve action potential (SNAP) amplitudes; or

- Conductionvelocity <80 percent of lower limit of normal (<70 percent if SNAP amplitude <80 percent of
lower limit of normal); or

- Delayedsomatosensory evoked potentials without central nervous system disease




A Ob j dircalimprevement following immunomodulatory treatment

A N ebiopsye showing unequivocal evidence of demyelination and/or
remyelinationby electron microscopy or teased fiber analysis




0 Definite CIDP

ATypical or atypical CIDP by clinical Il ncl usi on
electrodiagnosticriteria ; or

AProbable CIDP plus atorleast one supportive cri.t
APossi ble CIDP plus at | east two supportive cri:t
O Probable CIDP

ATypical or atypical CIDP by clinical Il ncl usi on
electrodiagnosticriteria ; or

APossible CIDP plus at | east one supportive cri:t
0 Possible CIDP

ATypical or atypical CIDP by clinical Il ncl usi on

electrodiagnosticriteria

0 CIDP (definite, probable, or possible) associated with concomitant disease




Koskl criteria # TheKoskicriteria were derived by predictive modeling of the clinical data of 150 patiel
who were diagnosed by expert consensus as having CIDP or other polyneuropathies [61]. For the diagnosis
idiopathic CIDP, th&oskicriteria require the following:

0 Chronic polyneuropathy, progressive for at least eight weeks

0 No serumparaproteinand no genetic abnormality, and either:

A R e c ocontpaubd mauscle action potentials in at least 75 percent of motor nerves and either abnormal c
latency or abnormal motor conduction velocity or abnormal F wave latency in >50 percent of motor nerves ol

A Sy mmomesét or symmetric exam and weakness in all four limbs and proximal weakness in at least one |

Of note, while tHeoskicriteria combine clinical presentatioelantfophysiologionormalities, either is sufficient to establish the
diagnosis. One of the striking features of this classification method is that patients who have symmetric prosaikredsndrdis
so likely to have CIDP that nerve conduction studies are primarily confirmatory




Diagnostic pitfall& Both clinical experience and data from retrospective studies suggest that theliaggrosis of
CIDP is common, involving ortlird to nearly onehalf of patients stabelledFurthermore, many of those with an
erroneous diagnosis of CIDP receive letegm treatment withimmunosuppressants

Problems leading to a misdiagnosis of CIDP in these reports includddltoeing

O Failureto focus on symptoms and signs that characterize CIDP

O Technically inadequate or misinterpretetéctrodiagnostistudies €g a laxelectrodiagnostianterpretation of
demyelination)

OFailure to adhere to diagnostariteria( bamchX vaotiéu chuinchint o § n

0Over-emphasis on the importance of minimally elevated cerebrospinal fluid protein leyetdd to moderate
cytoalbuminologicdlissociation)

OExcessive reliance on subjective measures of patepdrted treatmentresponse(tintWagquat sé@ g . )




To confirm the diagnosis of CIDP, the clinician must be sure that the patientehascaure
that is consistent with the diagnosis and that the electrophysiology and/or other studies

(cerebrospinal fluid analysis, nerve biopsy, MRI) have features suggesting a demyelina
neuropathy




CHHN t O¢ NN LAM SANG

0 Electrodiagnostitesting is recommended for all patients with susped#BP. Additional studies that
may be indicated in select patients include:

0 Cerebrospinafluid (CSF) analysis
O Nerve biopsy
0 MRIof spinal roots, brachial plexus, and lumbosacral plexus

O Laboratorystudies

O Evaluatiorfor inherited neuropathies




Electrophysiology n Peripheral nerve demyelination underlies the characteristic
electrophysiologideatures of CIDP, which are as follows:

& Partialconduction block
6 Conductionvelocity slowing:

- Prolongeddistal motor latencies
- Delayor disappearance of F waves

6 Dispersionand distance dependent reduction of compound motor action potential
(CMAP) amplitude




Genetic considerations n Certain genetic disorders of peripheral nerve myelin have
characteristics that can mimic the clinicaleectrodiagnostideatures of CIDP or its variants
These include:

oCharcotMarie Tooth (CMT) disease, particularly CMT1A, adaliset CMT1B, CMT1X, and
recessive cases such as CMéd4 CMT4C due to SH3TC2 gene mutations being the most
common) can cause muftobcal, noruniform slowing and conduction block.

OHereditary neuropathy with liability to pressure palsies, which causes conduction slowir
compression sites.

A careful family history and examination of parents and siblings is important if these disc
are aconsiderationAppropriate genetic testing should be considered in select patients,
particularly for PMP22 gene duplication or deletion andnexin32 mutations
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TREATMENT

o Corticosteroids, plasmapheresis, and IVIG are all
effective in CIDP and are the mainstays of
treatment.

o About S509—70%% of patients respond to each of
these treatments.

o Almost 5096 of patients not responding to the first
treatment respond to the second therapy.



o The efficacy of these therapies were confirmed in
recent Cochrane Reviews and in consensus

statements published by several neurological
associations




CORTICOSTEROID-

o

Daily single-dose oral prednisone is started at 60 to 80
mg (1—1.5 mgg/kg for children).

Improvement can be anticipated to start within 2 months
but may not be evident till 3 to S months (Van Schaik et

al.. 2010).

Following improvement, the dose may be converted to
an altermnate-day, single-dose schedule.

The initial daily dose is tapered to altermnate-day
prednisone by reducing the even-day dose by 10
mga/wk: high-dose alternate-day prednisone is
maintained until a remission or plateau phase is
achieved.




o More thanmn 50<96 of patients reach this point by 6
months.

o After attaining maximum benefit, a slow taper of
prednisone (e.g., 1TO mg/mo followed by 5-
mg/month decrements at doses below S50 mg on
alternate days) can then begin.

o The ndividual patient’'s clinical improvement and
side-effect profile serve as guides to the rapidity of

the taper.



o Some patients are sensitive to reduction in
corticosteroid dosage- reduced slowly to avoid a
relapse.

o Patients may need alternate-day prednisone (10—
30 mg) for years 1o suppress disease activity.

o Side effects from prolonged oral prednisone use
are significant.

o Osteoporosis causing vertebral compression
fractures, obesity, diabetes, hypertension, and
cataracts are the most common long-term
complications.



o Patients should be followed for the development of
cataracits, increased intraocular pressure, hypertension,
truncal obesity, hyperglycemia, aseptic necrosis of bone,
peptic ulcer disease, and susceptibility to infection.

o Precautions -low-sodium (2 g/day) and low-
carbohydrate diet and PPL.

o Calcium and vitamin D supplements and bone density
should be monitoring.

o Oral bisphosphonates or nasal calcitonin.



o Pulse corticosteroid treatment -fewer side effects

o The most typical regimen -1000 mg/d of
methylprednisolone on each of 3 to 5 consecutive

days, followed by1000 mg IV on 1 day / week for
the next month.

o Intravenous methylprednisolone was then tapered
INn frequency and dose over a period of 2 months to

2 years.



o Several patients were maintained with long-term
high-dose intermittent IVMP every 2 to 12 weeks for
up to 10 years with stable strength.

o High-dose intermittent |V or oral
methylprednisolone has beneficial effects equal to
those of oral prednisone and IVIG, and the side-
effect profile and cost of treatment are less (Lopate
et al., 2005; Muley et al., 2008).



o Pulse dexamethasone (40 mg/day x 4 days every 4
weeks) resulted in a similar remission rate and side
effects as oral prednisone, but the patients
improved twice as fast (Van Schaik et al., 20170).



=L =

o Three controlled studies have confirmed the benefit
of therapeutic plasma exchange for CIDP of both
chronic progressive and relapsing course.

o Ten plasma exchanges performed over 4 weeks
resulted in substantial but transient improvement in
80% of patients (Hahn et al., 1996a).

o Improvement began within days of starting therapy,
vet 709% of responders relapsed within 14 days
after plasma exchange was stopped.



e o

o The optimal schedule for plasma exchanges has
Nnot been established and probably varies from

patient to patient

o A common approach employs three exchanges (50
mML/kg) weekly for the first 2 weeks, followed by one
or two exchanges per week from the third through

the sixth week.

o Then the treatment frequency is adjusted according
to clinical response.



L E=0C

o Plasma exchange can only be performed in medical
centers with special expertise in apheresis and
requires secure vascular access.

o Plasmapheresis may be difficult to maintain for
months or years

o Majority of patients needing prolonged
plasmapheresis require the addition of prednisone

for lasting benefit and stabilization




IV G

o The benefit of IVIG as the initial treatment of CIDP has also
been established by several small studies (Fee and Fleming,
2003:; Hahn et al., 1996b; Mendell et al., 2001).

o Improvement was seen as early as the first week of treatment,
whereas maximal benefit was reached at 6 weeks.

o Those patients who respond initially may need maintenance
infusions every 3—8 weeks.

o A randomized double-blind, placebo-controlled, crossover
international trial (ICE study) used a loading dose of 2 g/kg
over 2—4 days and then a maintenance infusion of 1 g/kg over
1—2 days every 3 weeks for up to 24 weeks




IV IG

o The study showed that a statistically significant
number of patients improved with IVIG compared to
placebo, and the time to and probability of relapse
was much lower for IVIG versus placebo (Hughes

et al., 2008).

o This study resulted in the 2008 US Food and Drug
Administration (FDA) approval of IVIG therapy
(Gamunex 10%) for treatment of CIDP, the first
neurological disease to be approved for such a
therapy.



IV 1G

o Treatment with at least two courses of IVIG
administered 3 weeks apart may be required for
initial improvement, and continued maintenance
therapy is necessary to achieve a maximal
therapeutic response (Latov et al., 2010).

o The high level of effectiveness less adverse events
makes IVIG a good, although costly, first treatment
choice.



1V IG ADVERSE EFFECTS

o Adverse reactions to IVIG therapy are usually minor
=10% of patients (Brannagan, 2002; Wittstock and Zettl,
2006).

o Infusion-related reactions include migraine attacks,
aseptic meningitis, chills, nausea, and myalgias.

o controlled by reducing the rate of infusion (<200 mL/h)
or by pretreatment with acetaminophen and ibuprofen
(see previous discussion).

o Diphenhydramine for allergic manifestations ,seen in
about 69 of patients.



o Thrombotic events including stroke, myocardial
infarction, retinal vein occlusion, and deep vein
thrombosis may occasionally occur in patients with
cardiovascular risk factors and increased serum

viscosity, particularly with infusion rates of greater
thanmn 0.4 g/kg/day.

o Patients with pre-existing renal disease, especially
the elderly, and those wiith diabetes mellitus and

hypovolemia are at risk of developing acute renal
tubular necrosis.







