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Multiple	Sclerosis

Professor  T.Kyriakides
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Definition

• Multiple sclerosis (MS) is an inflammatory 
demyelinating disease that affects the CNS by 
causing focal lesions in white and grey matter 
and diffuse and unevenly distributed changes in 
normal-appearing tissue

Massimo Filippi
Lancet Neurol 2012; 11: 349–60

Aetiology

• Monozygotic

twins 30%

• Dizygotic twins 

5%

• 1st degree rels 3-5%
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Clinically	isolated	syndrome

Optic	neuritis
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Brainstem	syndrome

Myelitis
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Conversion	to	MS	from	CIS

• Normal MRI scan 20% conversion

• Abnormal MRI scan 80% conversion

• Barkhoff criteria

(juxtacortical, periventricular, infratentorial,

and spinal cord)

• Number of lesions
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Conversion	to	MS

•Positive oligoclonal bands

•Epstein Barr infection

•HLA-DRB1*1501

•Smoking 

Dissemination in time

Dissemination in space
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Lancet 
Neurology
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Dissemination	in	time

RRMS PPMS SPMS

PRMS

85% 5%

5%

50% of RRMS 10-15 yrs
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Symptoms

Differential	diagnosis‐
demyelinating	diseases
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Acute	Disseminated	
encephalomyelitis	(ADEM)

Acute	Disseminated	
encephalomyelitis
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Neuromyelitis	optica

Neuromyelitis	optica
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Anti‐Aquaporin	4	abs

SLE
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CADASIL

Investigations
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EDSS

MSSS

Neurology April 12, 
2005

Neuropathology
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Pathophysiology

• (Acute MS/RRMS)

Perivenular inflammation (white & grey matter) 
primary   

demyelination, astrocytosis

• (SPMS/PPMS)

Diffuse inflammation (normal appearing white and grey 

matter) Microglia activation, axonal loss, astrocytosis

Inflammation

• Acute MS > RRMS> SPMS> PPMS

• T cells >> B cells and plasma cells

• Macrophages 

• Microglial cells

• Demyelination

• Neurodegeneration (oxidative stress, 
mitochondrial dysfunction)
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Inflammation

• Inflammation can be systemically driven 

breakdown of BBB

Acute MS/RRMS

• Inflammation can be compartmentalized

Meningeal  

SPMS/PPMS

Corpus	callosum	plaques
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Periventricular	plaques

Demyelinating	plaques
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Optic	nerve	plaques
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Ingress	of	Lymphocytes	into	CNS

N Engl J Med 2006;354:942-55
Nature Reviews Immunology 2007; 7, 678-689

Acute	plaque

Macrophages

Axonal ovoids



28/07/2018

21

Old	plaque

Axonal	loss
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Cortical	demyelination

NEJM 365;23

Treatment

• Acute attack- steroids

• Immunomodulation- lots to choose from

• Symptomatic –spasticity

bladder

pain

psyche

paroxysmal symptoms 
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NICE	Guideline

Current	NICE	guidelines

• Interferons/glatarimer – No

• Dimethyl Fumarate-Yes,  active RRMS  

• Alemtuzumab-Yes, active RRMS

• Teriflunomide- Yes, active RRMS

• Fingolimod- Yes, highly active RRMS

• Natalizumab-Yes , highly active rapidly evolving 
(2 relapses in one year, Gd+, increase in T2 lesion 
load)



28/07/2018

24

Treatment

Stephen L. Hauser, et al, 2013

Side effects
costs
Long term effectiveness
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Bladder	problems‐NICE

• Post-micturition residual bladder volume measured

• Assess for the presence of a urinary tract infection 

• Urge incontinence intermittent self-catheterisation if 
high residual volume

• Anticholinergic medicines such as:   oxybutynin or 
tolterodine

• Botox injection if no response to antimuscurinics

• Nocturia should be offered desmopressin (100–400 
μg orally or 10–40 μg intranasally) at night

• intermittent self-catheterisation

• suprapubic catheterisation

Musculoskeletal	pain‐NICE

• Exercise, passive movement, better seating

• Transcutaneous nerve stimulation or antidepressant 
medication

• Ultrasound, low-grade laser treatment and 
anticonvulsant medicines
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Neuropathic	pain‐NICE

•carbamazepine or gabapentin, 
or using antidepressants such 
as amitriptyline

•Referral to specialist pain 
service

Spasticity‐NICE
• Initial specific pharmacological treatment for 

bothersome regional or global spasticity or 
spasms should be with baclofen or gabapentin 

• Tizanidine or dantrolene

• diazepam

• clonazepam

• Intrathecal baclofen

• Botox
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Prognosis
• Informative series 

• Statistical analysis of populations

• Conceal individual variation

Lyon, Confavreux et al 1977; 1980; 2000; 2003),

Gothenburg,Broman et al 1981; Eriksson et al 2003;

London, Ontario Runmarker and Andersen 1993

Weinshenker et al 1989a; 1989b; 1991a) 

Kantarci et al 1998

Myhr et al 2001

Amato and Ponziani 2000

Prognostic	factors‐Clinical

G. S. M. Ramsaransing and J. De Keyser 2007
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Skoog	et	al	2012	Gothenburg‐50	years

212 RRMS

37-59 yrs FU

40 yrs 22%

50 yrs 14%
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