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B limaging on MRIs
~ = Spinal Fluid
~ = Blood Work-up

* Follow up



slinical Features Th%t!Mvay..,.
Ugestﬁ\’/llsdlagnoms

2 Noriglel neurologlcal examination
2 No ,]]~‘~ emination over time and space

2 Of) ~?‘ of symptoms before age 10 or after
= A0e 55

___,.—.

7’3]?_ rogressive course before age 35

—_—

o | ocalized disease

|| L:ﬂ i

Coyle P. 7! Annual Review of Multiple Sclerosis. May 2004.
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slinical Features Thativiaysss
Liggest Misdiaghesis

2 A‘ir.y'c_ presentation
¢ “é‘r

— eac ache
| ;, -Abru ot hemiparesis
—_ —  Abrupt nearing loss
— Prominent pain
— Normal optic exam
— Normal sensory exam

Coyle P. 7th Annual Review of Multiple Sclerosis. May 2004.



slinical Features Thgt_,Mvay.,
StiggestMisdiaghosis

SINGYimallbladder/bowel function
SPOgressive myelopathy

2 L)X lred level of consciousness
,.i.@mment uveitis

' Perlpheral neuropathy

e Gray matter features

® Early dementia, seizures, aphasia, extrapyramidal
features

i
i

Coyle P. 7th Annual Review of Multiple Sclerosis. May 2004.



J\otinalior atypical MRI "'
2 NoF) a] >SF
S ADNONT nal blood tests
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= 3,; ﬁb‘edles serum levels
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"~ _ANA

-”-""EBV
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> Actjiae ]552,1’1’ natediencephalomyelitiss(ADEM)
]Iﬂl(“’ ISolated syndromes (CISs)

= OpuicNeuritis
—_;YE_; :.eL'I‘itis
mefactlve MS

* o Balo’s disorder
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ACute Dissem ettt -
Encephalor LIS (w——l

- Dammtlo
\ yndr,) e caused Py autoimmune response to a viral infection
ZAPOstVaccines (measles, smallpox, mumps, rubella, varicella)
Or aeplsode but may be recurrent
X apld ‘onset
5_;} ﬂRei/e'rsmle or irreversible

= V. le;flcult to distinguish between ADEM and MS

—

"lr.
—

S

~ = Mimics of MS

- » Characteristics

v' gait abnormalities, confusion, disorientation, coma, problems
with bladder or bowel control, muscle weakness



ADEM

-

2> MR
/|JrJ9]a\SC on MR
Z2\Utiple Gadolinium lesions

£ Lasions n the brain tend to be bilateral and symmetric
Which distinguish it from MS

VA P dv,emrlcular lesions are not common VS MS

?c a Fde

;.-I.—'

Igcreased white cell number (high number as opposed to MS)

=~ _4; “Oligoclonal bands and IgG not present in ADEM as opposed to
= ———=—MS
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2 Inrmvénu ‘steroids
2 Plagflel e change
2 [V Im,g noglobullns

P
2 ﬁ)l 9)V) -Llp
= _ = .,.eurologlcal \
= symptoms

— —V*Changes on the MRI

-~ ¥ Critical in determining
the diagnosis of MS
versus ADEM

4
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ODLICANEU HSSEON
> Dafigiio i e ST R a it
2 Stclelei)e J sét cause ON

£ Vst i alrment or vision v_ Meningitis
oss v' Encephalitis

ZZPainiy lth eye movements v Nutritional deficiencies

. [

/_;)o ﬂj[aneous recovery or poisonings (e.g., lead,
= = partial recovery of vision carbon monoxide,
— -over months methanol, and quinine)

e

i —

= 0=P_at|ent3 with ON v Antitubercular drugs
v Visual fields defects v Ischemia of the nerve from

- : temporal arteritis or
v_ Central scotoma atherosclerosis

v' Decrease color vision



OpticNeuritis — Mi
~ - :t...

Visual ave'<2e) oeyianit] = s \eure-ophthalmolegiC testing

(VED) — Vistialdefects™
Nl aglng Stidies — Optic disc Impairment

— Other visual screening tests
\/
Braliy RI rbltal Ui — The fundoscopic exam may be

Capyieell 3;2 ne MR - baseline normal during the acute phase
SI/MRITmay be ordered to rule e Lumbar Puncture

DIIFEhE presence of foreign — Spinal fluid should be tested
ch dies; hemorrhage, fractures, to rule out infectious or

m iCS’@'il\/lﬂ,c- (RS —

=010 bital damage from trauma inflammatory diseases
_~.? {[ﬁ*year optic neuritis trial, e Chest CT or radiographic
—:-—-‘-‘ ~ __even one demyelinating brain testing
— _ lesion can increase the risk for — This test should be done to

WIS rule out sarcoidosis






ON I\/L@[,_l_’geme'n —

2 If]['fj\jéﬂj_j r‘g' bGE f‘ra'c m—d

ZAIETOPTIC neuritis trial compared between intravenous
me.cny rednlsolone oral prednisone or placebo

= TA dlscussmn about Initiation of a disease modifying drug
-,_ stl;ould be done prior to establishing a definite diagnosis
oF MS

= The CIS studies showed a remarkable reduction In
conversion to definite MS with early treatment
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2 Dafipiton S -

Zalifiammation of the spinal cord

Zasmyelitis® refers to an inflammation of the fatty insulating

material that covers nerve cell fibers (myelin)

Vastransyerse’ describes the location of the inflammation — across
thelwidth of spinal cord

VATiransyerse myelitis often develops following a viral infection

2 ;-_;?—;;\Z}ﬁ:: nics of MS

— v Characteristics (spinal symptoms)

~ v MRI — spinal lesion

~ = Treatment
-~ v |V steroids & Plasma exchange
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l Ja,j 0)] yeh&@ptmal(m%)"

)9r1r11r13r1 .
o/, Inﬂgu of the optlc nerve & spinal corad
Ve S "dlsease
t\,, apanese decent & Caucasians
2 M} g:srof MS
~Characterlstlcs (optic s/s, spinal symptoms)
=— \/ MRI findings (long segmental lesions)
= v_ Spinal fluid (
v’ Tests to differentiate (NMO titer, disease progression)
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Source: Samin Neurol & 2002 Thieme Madical PubEshears
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)éum g T — o
ZAllarge e S|on on MRI S|m|Iar to MS
'\rmc“ of MS versus tumor

/ Gk acterlstlcs

= ﬂagement

"

~ v |V steroids

—_-_.—.;l--

:—';'- -"?':Monitoring
v CT chest, abdomen, pelvic
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—— e~ Structural conditions

SDifferential ofis

ITECHOUSHDER
{ijilEmmatory Ds
Vase J]J v*Ds

S V]@t ce |c Ds

J | |tary / Genetic
*3; Dplastlc Ds

~ = Toxic conditions

Y

- = Psychiatric Ds
® Miscellaneous
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DQHHJFDQ Ak o
= Iﬂfec‘_r’:lg) "that affect the nervous system
2 Mlmlc& S
' s on MRIs
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ngrr)és\ L"\G‘: 6- demvelinat
[as]e JJﬂ» in the CNS

SRVEIHICE lla Zoster virus — encephalitis in
mn une compromised

== S5 §asles — neurological symptoms,
s-:;_-z—abnormal MRI' & CSF

e Retrovirus — HTLV-1, HIV
e JC virus (PML)

-
10



LopIcal Spastic Paraparesis’

s iopical *cistic paraparesis Is a retroviral
diSeasercaused by HTLV-1 virus
2 [i] b _L _common In the continental United States,

Shltimay be seen infrequently in patients who
=Tt 1ded for some time around the Caribbean Sea

—= "_‘lThe major clinical manifestations are progressive
~ spastic paraparesis or generalized white matter
disease
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2rogressive Multifocal s
LauliKelEin Qe|0 pathy: (PML)

2 P}_,. a rare, progressive disease
SRS mostly affects people who have
= a Wweakened Immune system

== © |t is caused by activation of a virus

L p—

~—  called - JC virus

il

S S

W i
i

- * MRI — Large lesions — Non-enhancing
: ® CSF - + JC virus

|1}



Bactenial Infee-t-i@ﬁ‘?- _—

Biilicella species
Shiamyadia Pneumoniae
S,) ﬂchetes

J _yme Disease
= : Syphilis

= ——

:Ii:ﬂﬂ h_il \
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2 I\/mé J1593 € ISTKNOWN' tO' Cause Intermittent neurologlc
ayents

2> 3all's ¢ ',)a S\/) nonspecn‘lc symptoms of numbness, fatigue

arlel asi S|a

CSF 1 i_dmgs may resemble those found in the MS
M} IEmay show a white matter disease

JSEOI’y of tick bites, rashes and arthralgia

*“O'Screenlng for Lyme titer and/or a Lyme PCR In the CSF
-~ or blood should help in diagnosis

- = NY endemic Lyme area 283 MS patients — 19 had
serological + test, but CSF Lyme negative
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Tertian, Syphilise
SENBUReSYPRIISTSTa SIowWlV pProgressive anc
dEStiliCtIVE infection of the brain or spinal cord
lseccursimany years after the primary infection

2 5\/; |s may. result in dorsal column (sensory
;,[C_IIS) abnormalities and dementia

' JS"F VDRL test positive

- Poleocytosm (CSF WBC count >10/mm3 )
-® CSF protein elevated (> 0.50 g/l)

® Treatment: IV Penicillin (pregnant)

-—l-'-'
—



Z[m _' matory / Collagen
vascular diseases




Sehoet,Syndrome’

J}Jnrjgtn dromercancatse MR Tnaings that
aleven S|m|Iar to MS

2 2 mc | distinguishing features of this
sonadition'are oral and genital ulcers, and uveitis

> [V 1vement of lungs, joints, intestines, and

;;_*' art

-=' This group of patients may present with either
- (uadriparesis, pseudobulbar palsy, cranial
neuropathy, cerebellar ataxia or cerebral venous

thrombosis
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5y51‘° LupT‘Is-Eryt ematosus

> Sysiaplfe Iupus erythematosus may cause
rru}gl,)l rneurologic pathology

optictabnormalities, encephalopathy, transverse
m\c Itis, strokes

__ Systemic abnormalities, such as elevated
—= antlnuclear antibody, Ieukopenla hematuria,
::_ _ _elevated erythrocyte sedimentation rate

= On some occasions lupus erythematosus and MS
may be found in the same patient



Sjogren é‘ Syndm. ) _—

JJO_JFQI]‘ SYRaren ay. show'lesions on MRI that
IESEMbIe those found In Multiple Sclerosis

AN J_ﬁ’c mmune conditions that affect multiple organ
5y:>tar fand should not be confused with MS

2 Cfla¢ “for dry eyes & dry mouth
2 p)Ve Olvement of joints

';;‘;-‘-* “Central nervous system involvement and the course of
g:::;f-*-_’..the disease may show striking similarity to MS

~ _ » Episodes of transverse myelitis & optic neuritis
- * Extra-neural involvement

® Diagnostic autoantibodies
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SE (0] OSSN EYASTOVA ESTOTSIOTIMVI RISt
Multipla Selaigss
ARREltoImmune condition that affect multiple organ systems and
ShiollluMote confused with MS
A r‘ne:)t XS ~ay may. show granulomatous disease of the lungs
MEningea allenhancement is seen in patients with CNS involvement

Oligo ulonal bands and IgG are raised in CSF of patients with
— sa arcojdosis

#C—entral nervous system involvement and the course of the disease
~may. show striking similarity to MS

—l-_ i

— = Angiotensin-converting enzyme determination may be used for
further differential diagnosis

— ACE may be elevated in either serum or CSF but is not reliably
abnormal

1]



il

,L 'yaet h. g!n 1a GT-@IV’]I@"‘

2 (UL OMmen (18 25yrs) (men 60- 80yrs)
> Wa,ﬂnc & waning abnormalities

At ok s are short and tend to appear with
= _er tand late in the day

== :Check Acetylcholine receptor antibodies
(serum test)
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11 stlc disorders (Tumors)
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AINGENYing cancer destroy or damage
pp1tions of the CNS

asinallic cell lung cancer — Anti-Hu antibody

=0 ;anan or breast cancer — Anti-Yo
ﬁthOdy

: ,Testlcular cancer — Anti-Ta antibody

“e Several cancers — lung, breast, parotid
gland, colon — Anti-Ma antibody




Paraneopl @ fe Syﬁdrﬁf?- —
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2 Paranecc Aeticrevndromes affecting (

- Iﬂﬂdff;_ﬂ atory infiltrates of T cells &
plasmarcells are found in the CNS & in the
_,af Cer

gy

4: ¢)€ —that normally do not present in the

CNS are found in neurons

" Cancer is more indolent in paraneoplastic
syndromes which influence therapy type

:-1-
1-
o
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RImary Aymphemas

__- - 1—-__-_-

e

A around the area seen in MRI
nt on MRI






% Pernicious anemia
— Vitamin B12 deficiency
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Vitami 'H-Bé{-D eﬁmié‘?cy’

2 Vi ummﬂ-- deﬁmency may result in dorsal
coltignn bnormalltles (Myelopathy) and
d9ﬂ£’ta

T &ondltlon need to be ruled out when

= hatients present with the above mentioned

?j‘ -§ymptoms as their chief complaints
® Dorsal column symptoms: sensory deficits

—






Laujie 'y*st-fr@_p&gs ofqﬁedm'l‘tﬁ'ﬁﬁ"

l@f@ﬂf"\ DiSease™
éJJQc -s—trophles of adulthood

Lafe &areas of involvement on the MRI
~ Scal _-where no normal white matter can

<
<
»

—— he found

e

—— °jl\/lales versus females
= |ong chain fatty acids



Hlereditary. Dé'g_ener%t, Y, -:;.,
DiSerders

=

i
——

SJhiETEditary degenerative disorders
goontocerebellar degeneration,
Spinocerebellar degeneration, etc.)

SR8y’ resemble chronic-progressive MS

e '—.....-_'

= —S'Characteristic white matter lesions on the
= MRl scan are usually absent

~ = The CSF is normal in these patients

i
i



%Scular Conditions
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/I_rl_rlgu_ru_rub ’on of blood vessels within the central nervous

3/55@111 = ‘--'"

———

g

'IIIlmICS of MS:

lI5 .Il 3

Recurrent focal CNS deficits
—>Cognltlve changes

> Occurs in young pGl’SOIlS

» 20% have oligoclonal bands in CSE
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IO OSTIC gjt to"dlstlngmsh from MS

) ."‘_

~ devere h daches

troke like episodes

-1—_—- .,.-F-'__

= = Posmve antmuclear or anti phosphohpld antibodies
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Detinecls
Picrointarcts of the retina, brain and inner ear

B Sl
= |
=

s
i .' =

luuc:;.Lg i nics of MS:

—‘.‘—

Re apseé

_d—

— Cognltlve changes
g >Mean age of onset 28 (range 18-59)
- > Female predominance (> 4:1)

—_— _._-rf



Diagnosjtld r'l‘u%’s -:i'e e Istinguish 1ro

= _S_l_l_lre_r.]_! ,, rmg loss/tinnitus

rle).t_bt‘ e

B’ anch' retinal occlusions

o jﬁ ébnormalltles with CSF analysis

- ,_\\

o MRI reveals callosal lesions 1nvolv1ng the central fibers sparing

=

'|

~ the perlphery

LI
!
\7‘1'

Brain biopsy would reveal multifocal microinfarcts
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ADASIL

—

Detinecdl i _
utosomal dominant arterlopathy with

- (,srs')_r"
dod i‘cal infarcts and leukoencephalopathy

SUDCC

:-._
= e £

e
"-\.

=
e ——

2 3_&3_:;1 mimics of MS:

: ;"J':: -*-Rrese‘hts between age 30-50
__‘-‘-;l_-_____

':_'__ e ~May present with cogmtlve 1mpa1rment

= >Ga1t and bladder dystunction are common
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'<sh from MS.-

DIE )grgoJug g_l*le;; Lo AISTIT OIS

- ':H'
\ f lb-

~ Falperihylarts bry of stroke (without risk factors) and
demr‘ﬂ a

/I/J)

Subcortical strokes.

L_

Cal y presents with migraine headaches and recurrent

Aﬂ _ﬁ’f“_t:an demonstrate bilateral subcortical white matter

—

,_'.f = le‘smns with an afflmty for the anterior temporal lobes

——-'_..-El—-'

s

| external capsule

i

= _>Normal CSE

» DNA mutation in the notch-3 gene and demonstration of
the characteristic small vessel microangiopathy by skin

biopsy
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CADASIL

CADASIL - MRI brain
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pINItrous Oxide ng

e — e — — e ——
»

AAA AN\ L o

/M /eloﬂ? nopathy is caused by the inactivation of vitamin
B2 0 ] 1trous oxide

_ -CLL_r cal u_jnlmlcs of MS:
""Sensory changes ‘E\li/J‘

:.ﬂ‘"""t
~ > Weakness
-~ »Imbalance

> MRI may reveal increased signal within the posterior
columns bilaterally
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itrous, Oxide Toxicity" —
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Psychiatric Disonders™ e
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Detined:

e )

Dy y(-hjai“' ¢ disorder characterized by a chronic pattern of

I)n /ug: ;cpression of psychological stress

___,__6' ﬁ‘i‘cal rn-lfnlcs of MS:

——
e

_.--‘_

==

—— _‘“§> Patlents have multlple recurring and relapsmg

= ; neurologlc symptoms which can include weakness,

numbness, dizziness, and similar complaints.
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dMmatization: Diser.d_g?- —
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IDIAPHOSHIC clues to distinguish from MS:

P Einctional exam

#,CSF, evoked potentials will be normal
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~ Netiie ox S of motor or SENSOTy loss unexplamed by

ph /51(.;5 : mdmgs not intentionally produced
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C’ i "_*‘rmmlcs of MS:

-_-—

—_— _._-rf

“"_."_T-"" Patlents may present with neurologic symptoms very

——

L=

e
—

; 51m11ar to those seen in MS
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1 from MS:
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\ol Xﬂ]'_'mk‘ genetlc disorder of myelin, usually pediatric
DILLE ehol =sent in adulthood

(¢} volve. nutation in the gene encoding ALD protein

‘.-"(
(eS¢]
...‘;_

3-_
.

e - e

e

i = S, - _'
_._._. a

_.._=@ 13_111’6’&11 mimics of MS:

—

= : = '_:;Adults show slowly progressive weakness of the LEs,

_ ~ ataxia, cognitive dystunction and visual disturbances

> Female carriers may present with mild disease
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Adrenole * 0)0

0 —

]

rom MS:

Sertine ggji‘ g - will show hlgh levels of very long chain

Diangnegile gl,_le;i,.?e dIStIngT

[t r/,lc'c

,_

);\( £ 1mulat10n test usually shows impaired adrenal

2 _. ﬂﬁ('iﬂon //J__. ____\\
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Definecl

_'Il --"'

» An X- Jj_c _ deflclency of alpha- galactosmlase

"'-_

e

i
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P i

Elinical'y ﬂnlcs of MS:

—

—— h“Paln»and abnormal feelings in extremities
_._-:_-____._..-F-'

= >MRI 51gnal abnormalities

o -\
—

>Young males are usually the most severely affected
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rom MS:

Dj.uno jolel et ues to dis 1uls
-H.,

{:r:(, .1:'1‘3” t strokes
<iil ,lg ons on skin and within the mouth (red, raised

lm ;
: ':' “2‘ _

..-.u-_.__-

?Shed ability to sweat
' *Corneal opacities -
e

— *Renal disease

—— >Impalrment of heart function

> DNA testing can confirm diagnosis

> L ow serum alpha—galactosidase levels
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& -
-y i
=

R

— Wlitoe no_ di 1al mutation causing sub-acute bilateral optic
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