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[In] most of the patients affected by multi-

locular sclerosis whom I have had 

occasion to observe … there is marked 

enfeeblement of the memory; 

conceptions are formed slowly; the 

intellectual and emotional faculties are 

blunted in their totality. The dominant 

feeling in the patients appears to be a 

sort of almost stupid indifference in 

reference to all things. 

 
Charcot (1877) 

Charcot’s Triad- involvement in MS:  

(1) intention tremor, (2) nystagmus (rhythmic 

movement of eyes), (3)scanning speech 

(abnormal speech characterized by a 

stacctolike (breaking the rhythm of the phrase 

or sentence) 



What is Multiple Sclerosis? 

 Complex genetic disease  

 Mediated by autoimmune processes –
Clonal expansion of B cells and T cells 

 Inflammation of the central nervous 
system (CNS) (brain and spinal cord) 
white matter 

 

 

 

 

 







 

What causes multiple sclerosis? 
 

•􀂄Genes 

 

•􀂄Environmental agents 

 

•􀂄Combination of genes and environment 

 

 



Environment in MS 

 

 Viruses have been implicated in MS 
pathogenesis (varicella, measles, rubella, 
mumps, and the herpes viruses) 

 

 Bacterial infections, nutritional and 
dietary factors, exposure to animals, 
minerals, chemical agents, metals, 
organic solvents, and various 
occupational hazards.  



Role of the Genes in MS 

 Monozygotic twin concordance rate of 
~30% compared to dizygotic twin 
concordance rate of ~5% 

 

 Multiple sclerosis seems to be genuinely 
polygenic 

 

 Chromosomes 1, 6, 10, 17, and 19. 

 



Myelin 

 Myelin is made up of 
lipids and proteins. 

 It acts as a type of 
insulation around the 
axon of nerves. 

 Demyelinazation occurs 
when the myelin sheath 
becomes damaged. 

 In MS, this is the result 
of an abnormal 
autoimmune reaction. 







MS: Pathology 

• Demyelination occurs throughout the 

CNS  

• Lesions occur throughout the CNS 

primarily in white matter 



Fast Facts 

 Approximately 400.000 people in the US have 
MS.  (1.5-2 million worldwide) 

 Invisible disease. 

 Not considered fatal. 

 Not contagious. 

 More common in northern European ancestry. 

 Twice as common in women as men. 



Types of MS 

 There are four main types of MS: 

 Relapsing/Remitting (RRMS) 

 Secondary Progressive (SPMS) 

 Progressive Relapsing/Remitting (PRMS) 

 Primary Progressive (PPMS) 

http://www.nationalmssociety.org/What%20is%20MS.asp 



Relapsing/Remitting (RRMS) 

 This is generally the first 
diagnosis of MS in the 
20’s to 30’s. 

 Approximately 85% of 
cases. 

 Women are twice as likely 
to have this diagnosis. 

 Characterized by relapses 
or exacerbations followed 
by periods of remission. 



Secondary Progressive (SPMS) 

 About half of individuals 
with RRMS will develop 
this type of MS after a 
number of years. 

 This starts out as RRMS, 
however over time there 
will not be real recovery 
after relapses, just a 
worsening progression of 
symptoms. 



Progressive Relapsing/Remitting 
(PRMS) 

 Characterized by relapses 
followed by periods of 
remission, however, 
during those periods of 
remission there is a 
general worsening of 
symptoms. 

 Approximately 5% of 
cases. 

 



Primary Progressive (PPMS) 

 There are no real remissions 
with this type of MS.  Instead 
there is a gradual worsening of 
symptoms over time. 

 Onset is generally around late 
30’s to early 40’s. 

 Men are just as likely as women 
to be diagnosed. 

 Primary onset is in the spinal 
cord, but may travel to the 
brain. 

 Individuals with this type of MS 
are less likely to suffer from 
brain damage. 

 Approximately 10% of cases. 



Exacerbations 

 Characterized by a sudden worsening of 
symptoms. 
 Last at least 24 hours 

 Separated from last exacerbation by at least 
one month 

 Can last from a couple days to a few 
weeks. 

 Followed by demyelinazation. 



Pseudoexacerbations 

 Symptoms are present in the same form 
as regular exacerbations except: 

 Something triggers the symptoms to come 
out. 

 Fever, infection, hot weather, etc. 

 When the trigger disappears the symptoms 
disappear as well. 



Symptoms 

 Very unpredictable! 

 Symptoms vary from one individual to 
the next, and also from one exacerbation 
to the next. 

 Symptoms can fully disappear after 
exacerbations. 



Symptoms include… 

 Fatigue 

 Muscle weakness to 
paralysis 

 Slurred speech 

 Tremor 

 Diplopia 

 Bladder problems 

 Pain 

 Depression 

 Sexual dysfunction 

 Numbness/Tingling 

 Vertigo 

 Visual problems 

 Cognitive decline 

 Spasticity 



Pediatric Multiple Sclerosis 

􀂄 400,000 US patients with MS 

 

􀂄 Up to 15% of these will have presentations 

before age 18. 

 

􀂄 Incidence 1-2 per 100,000 kids 

 

􀂄 Earliest documented autopsy case is 10 

months of age. 

 



Diagnosis 

 Can be difficult to diagnose because of 
the nature of the symptoms. 

 No specific laboratory tests available to 
test for MS. 

 MRI’s are most often used in diagnosing 
and monitoring MS. 
 Other tests that can be used are spinal taps 

and evoked potential tests 



Diagnosis  is the same as adult patients: 

 Two or more discrete neurologic 

events separated in time. 

 

􀂄 Optic neuritis (50%), sensory disturbance 

(16%), or transverse myelitis (10-15%). 

Motor symptoms are low in primary 

presentations (8%). 

 

􀂄 71% of children have a rapid initial 

presentations (hrs to a few days). 

 



Lab features 

 
􀂄 60% of routine CSF analyses is normal in 

children with MS. 

􀂄 Lymphocytosis (<50 cells/mm3) 

􀂄 Increased CSF protein (<75 mg/dL) 

􀂄 80% of children with MS have increased CSF 

IgG synthesis 

􀂄 Oligoclonal bands are present in 40-87% of 

Children with MS. 

􀂄 Sometimes the OCB appear during the 

convalescence or relapse phase. 

 





 

Evoked Potentials (82% of children had 

one abnormal EP): 

􀂄 VEP – 95% abnormal EP after first 

attack 

􀂄 SSEP-57% abnormal EP after first 

attack 

􀂄 BAEP-46% abnormal EP after first 

attack 

 



    

Visual evoked potentials (VEPs) and somatosensory 
evoked potentials (SEPs) 

  An electrical potential recorded following presentation of 
a stimulus  

 The brain of a person with MS often responds less actively 
to stimulation of the visual (optic nerve), auditory, and 
somatosensory nerves. 

  Decreased activity on either test can reveal 
demyelination which may be otherwise asymptomatic. 

 





Use of MRI in Diagnosis of MS 
 

 50-67% of clinical definite pediatric MS patients fit 
the McDonald imaging criteria 

 
  Smaller number of total lesions at presentation. 

 
  High incidence of deep WM ring enhancing lesions 
(tumefactive lestion) in pediatric MS patients. 

 
  Long axis callosal lesions plus other well defined focal 
lesions may define  pediatric MS from ADEM. 

 
  ADEM tends to have GM lesions and subcortical WM 
lesions as opposed to periventricular WM lesions 
typical more in pediatric MS patients 

 





ADEM 

Optic Neuritis 

Transverse 
Myelitis 

MRI 



Consensus definitions proposed fo pediatric multiple sclerosis and related disorders 

Lauren B. Krupp, MD; Brenda Banwell, MD; and Silvia Tenembaum, MD; 

for the International Pediatric MS Study Group* 



 
D.D 

 





How Frequent is CNS Demyelination in Children? 

 

􀂄 Yann Mikaeloff MD et al in Journal of 

Pediatrics 2004 

􀂄 Included Children under 16 yrs between 

1985-1991 admitted to 12 Pediatric 

Neurology Centers in France 

􀂄 Exclusion criteria include preceding 

neurologic abnormality, metabolic cause, 

infectious cause, systemic immunologic 

disorder 

 



Mikaeloff Y, et al., J Pediatr 2004,144(2):246-52.  

FIRST EPISODE OF ACUTE CNS INFLAMMATORY DEMYELINATION IN CHILDHOOD: 

PROGNOSTIC FACTORS FOR MULTIPLE SCLEROSIS AND DISABILITY 



Other distinguishing characteristics 

􀂄 Infection during preceding month (ADEM/Focal 

episode 51-55% vs MS 16%) 

􀂄 TM was high (63%) with a single focal episode 

(low in MS 8% or ADEM 2%) 

􀂄 Optic Neuritis was more common in MS (35%) 

vs ADEM (7%) 

􀂄 Brainstem dysfunction was common in ADEM 

(55%) vs MS (36%) 

􀂄 Severe mental status changes are more 
common in ADEM (75%) vs MS (13%) 

 



CSF Findings 

􀂄 >10 WBC cells- MS (37%) vs ADEM 

   (51%) 

 

􀂄 >0.5 gm/dl protein- MS (18%) vs ADEM 
(36%) 

 

􀂄 Oligoclonal bands- MS (40%) vs ADEM 

    (5%) 

 



Expanded Disability Status Scale 
[EDSS] 

Adapted from Kurtzke J.F. Neurology 1983; 33:1444-1452.   

Normal  
neurological 
exam 

Minimal 
disability 

Increased limitation 
in walking ability 

Need for walking assistance 

Restriction to wheelchair 

Helpless bed patient 

Death 



Treatment 

 There is currently no cure for MS. 

 Treatments focus on: 

 Slowing down the disease (disease 
modifying) 

 Specific symptom treatment 

 Exacerbation treatment 


