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Multiple sclerosis: an update for oral health care providers
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Multiple sclerosis (MS) is a chronic, inflammatory, demyelinating disease of the central nervous system. The
disease mostly affects young adults and is increasing in prevalence and incidence. Multiple sclerosis is characterized
by periods of activity and remission which, after numerous relapses, cause permanent neurologic deficits. Diagnosis of
MS is based on patient history and clinical examination supplemented by the findings of radiologic and laboratory
tests. Numerous motor and sensory disturbances occur in MS and may present in the orofacial region. This medical
management update highlights issues that are important to the oral health care provider, including orofacial
manifestations of MS and dental considerations for patients with MS. (Oral Surg Oral Med Oral Pathol Oral Radiol

Endod 2009;108:318-327)
Multiple sclerosis (MS) is a chronic, inflammatory,
demyelinating disease of the central nervous system.
The presentation and course of disease varies signifi-
cantly, but it is generally marked by recurrent attacks of
neurologic dysfunction which are signified by demyeli-
nating lesions or plaques throughout the brain and
spinal cord of the central nervous system (CNS). Al-
though many aspects of the etiology and pathogenesis
of this disease remain unknown, recent investigations
and advances in treatment have supported the role of
infection and immune system disorders in the early
stages of MS.

Multiple motor and sensory disturbances occur in
MS and may present as painful conditions that affect
the orofacial region. The oral health care provider
should be able to recognize these conditions and dis-
tinguish them from signs and symptoms of dental ori-
gin. Furthermore, with the increased prevalence of MS,
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the oral health care provider may participate in the
management of patients with MS. In this review, we
will highlight advances in the epidemiology, etiology,
pathogenesis, and medical management of MS and
discuss orofacial manifestations of the disease and den-
tal considerations for patients with MS.

EPIDEMIOLOGY/DEMOGRAPHICS
Clinical signs of MS usually appear during young

adulthood, with a higher occurrence in women than men.1

Most people are diagnosed between the ages of 20 and 45
years. The prevalence rate is higher among caucasians
compared with individuals of other race/ethnicity groups.2

Multiple sclerosis affects �250,000-350,000 individuals
in the United States and �2.5 million individuals world-
wide.2 The prevalence is �85 cases per 100,000 U.S.
population2 and �69 cases per 100,000 world popula-
tion,3 and the overall annual incidence is �3 cases per
100,000 world population.3 There is an increasing preva-
lence and incidence of the disease in the U.S. and the
world.4 In general, the prevalence and incidence of MS
increases with increasing latitude from the equator.2,3 Al-
though the influence of latitude gradient is decreasing,1,5,6

indicating a migratory influence, genetic or environmental
effects still remain as major risk factors.1,7,8

ETIOLOGY AND PATHOGENESIS
It is accepted that a complex interplay of genes and
environment contribute to the etiology of MS.4,9 The
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importance of genetics has been established by studies
of familial MS. Genetic linkages that may contribute to
MS have been identified with alleles of the human
leukocyte antigen class II region of the major histocom-
patibility complex (MHC). In genetic studies, highly
significant linkage to the MHC has been confirmed on
chromosome 6p2110,11 and suggestive linkage on chro-
mosomes 17q23 and 5q33.11 However, it is likely that
genetic heterogeneity exists; consequently, there may
be different causative genes in different individuals.
Furthermore, environmental factors, such as decreased
intake or synthesis of vitamin D, decreased sun expo-
sure, and cigarette smoking have been suggested to
play a contributory role in the etiology of MS.7,9

Infectious agents have also been linked to MS, and
current evidence supports a role for Epstein-Barr virus
(EBV) infection in the pathogenesis of multiple scle-
rosis. A systematic review of studies comparing EBV
serology in MS case and control subjects found a
greater than tenfold risk of developing MS in individ-
uals infected with EBV in early childhood compared
with those who were EBV negative.12 Furthermore, the
risk of MS is 2-3 times greater in those infected with
EBV later in life, inferred from a history of infectious
mononucleosis, compared with individuals infected in
early childhood.8,13,14 In prospective studies, a temporal
relationship between antibody responses to EBV and MS
onset has also been explored. Antibody titers against the
Epstein-Barr nuclear antigen (EBNA) appear to increase
several years before the onset of MS. These antibodies
persist at stable levels for many years, followed by a
secondary increase in anti-EBNA titers which may
reflect a reactivation of immune responses to EBV.15-17

Other viruses, such as human herpes virus type 6 and
human endogeneous retrovirus, have been implicated
as contributing to MS, because sequences of these
viruses have been isolated in plasma, serum, and cere-
brospinal fluid (CSF) from patients with MS. However,
further research is required before a causal relationship
between the presence of these viruses and development
of MS can be established.18,19

The pathogenesis of MS appears to involve both
inflammatory and neurodegenerative phases, and it is
theorized that MS is a primary degenerative or infec-
tious process with secondary inflammation.20 The in-
flammatory phase involves the stimulation of T cells
and macrophages which selectively attack oligodendro-
cytes or the myelin sheath, promoting demyelina-
tion.20,21 B-cell activation and antibody responses also
appear to contribute to demyelination, because studies
of MS lesions have found activation of lymphocytes
and an increase in the synthesis of antimyelin IgG in the
CSF.20,22 In the neurodegenerative phase, axonal dam-

age occurs secondary to conduction block by depolar-
ization of the axonal plasma membrane. The resulting
lesions (plaques) consist of varying amounts of perive-
nular cell inflammation, demylenation, loss of oligo-
dendrocytes, and astrocyte proliferation which cause
gliosis (scarring).22-24 Plaques can occur within the
CNS wherever there are myelinated nerve fibers and are
typically disseminated in time and location with sizes
ranging from 1 or 2 mm to several centimeters.

GENERAL CLINICAL PRESENTATION/PHYSICAL
FINDINGS

Multiple sclerosis is a progressive disease that may
have an insidious or sudden onset. The clinical course
may vary, but it is generally characterized into four
clinical types: 1) relapsing/remitting: episodic acute
attacks of worsening condition; 2) primary progressive:
gradual progressive deterioration of neurologic func-
tion; 3) secondary progressive: relapsing/remitting dis-
ease followed by change in clinical course to progres-
sive deterioration; and 4) progressive/relapsing: steady
deterioration of neurologic function exacerbated by ep-
isodic acute attacks. Manifestations of MS vary from a
benign illness to a progressive and incapacitating dis-
ease.25

Initial symptoms are often fluctuating and transient,
disappearing after a few days or weeks. Common pre-
senting symptoms include monocular visual impair-
ment with pain (optic neuritis), weakness and/or pares-
thesias in one or more extremities, heat sensitivity, and
Lhermitte sign (electrical sensation down the spine on
neck flexion). Other symptoms include unsteadiness of
a leg or hand, fatigue, and pain and bladder urgency or
retention, and accompanying signs include impaired
coordination, ataxia (uncoordinated movements), spas-
ticity, tremor, and decreased strength.26,27

Acute relapses or “attacks” occur throughout the
course of disease and vary in type, frequency, and
severity. Presenting signs and symptoms may gradually
resolve with relapsing/remitting disease or may accu-
mulate with a progressive condition. With repeated
relapses or progressive disease, permanent neurologic
deficits tend to develop. Classic features of moderate to
advanced disease include pain, vertigo, spasticity, ataxia,
loss of sight, paraperesis, impairment of superficial and
deep sensation, Charcot triad (intention tremor, scanning
speech [slurring, monotonous speech] and nystagmus
[rapid oscillating eyeball movements]), cognitive deficits,
and bladder dysfunction. Pain is common in patients with
MS, both at disease onset and during disease progres-
sion. It affects quality of life physically and emotion-
ally and is an important factor requiring medical man-
agement of the disease. Signs and symptoms of MS may
contribute to an inability to manage activities of daily

living (ADL), ambulation, and/or mobility.28 These com-
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plications may lead to permanent impairment and/or
disability. Approximately one-half of patients with MS
remain ambulatory and independent in ADL, whereas
one-third develop clinically significant paraparesis,
paraplegia, or tetraplegia.29

DIAGNOSIS
Diagnosis of MS is based on history of exacerba-

tions/remissions as well as clinical signs, symptoms,
and examination(s) supplemented by the findings of
radiologic and laboratory tests. Although diagnostic
criteria have been proposed,27,30 there is no single
clinical feature or diagnostic procedure that is specific
for MS. Diagnosis should include a complete physical
examination performed by an experienced neurologist
to evaluate for clinical signs of neurologic dysfunction.
This evaluation may be accompanied by the use of
various tests and procedures to evaluate for the exis-
tence of CNS lesions that have not produced clinical
signs.30 The cornerstone of diagnosis involves dissem-
ination of plaques in time and space, indicating evi-
dence of multiple lesions of the CNS and the occur-
rence of distinct symptomatic episodes at least 30 days
apart. This results in transitory neurologic dysfunction
that contributes to the clinical presentation. Initially,
symptoms often resolve spontaneously, so a diagnosis
of MS may be overlooked.26

Among the diagnostic tests, magnetic resonance im-
aging is highly sensitive for detecting plaques in the
CNS and, therefore, is the most useful test for confirm-
ing the diagnosis of MS.30 Typical MS lesions are
ovoid and periventricular and may appear anywhere in
the white matter. Sensory evoked potential testing as-
sesses function in CNS sensory pathways. This test
may be beneficial in demonstrating the presence of
subclinical lesions along these pathways or in providing
objective evidence of lesions suspected on the basis of
subjective complaints. In general, visual evoked re-
sponses provide the most useful information.30 CSF
analysis may show an IgG concentration that is ele-
vated relative to other CSF proteins in �90% of the
cases.26 CSF analysis may be most useful in ruling out
infections or neoplastic conditions that may mimic MS.
Finally, serologic testing may help rule out other con-
ditions.

MEDICAL MANAGEMENT AND TREATMENT
Treatment of acute attacks

Symptomatic relief of acute attacks or relapses
is typically accomplished with brief courses (�1
month) of corticosteroids (i.e., prednisone, methyl-
prednisolone), which may shorten the duration and
accelerate recovery of acute relapses. In rare circum-

stances, immunosuppressants may be used on a
short-term basis. Adjunctive treatment, such as phys-
ical therapy, occupational therapy, and counseling,
may also be needed.

Disease-modifying therapies
Disease-modifying therapies are immunomodulating

agents targeted against the inflammatory component of
the disease process to prevent or reduce the biologic
activity of MS. Evidence suggests that these emerging
therapies prevent new lesion formation and progres-
sion, particularly when initiated early in the course of
the disease.31-34 Currently, six DMT agents are FDA
approved in the U.S. for use in relapsing/remitting MS:
three interferon-� (IFN�) drugs, glatiramer acetate, a
monoclonal antibody (natalizumab), and a chemother-
apeutic agent (mitoxantrone).35 The IFN�s have immu-
nomodulating effects and down-regulate inflammatory
activity by targeting T lymphocytes. These drugs have
demonstrated a beneficial effect on reducing relapse
rates and progression by approximately 30% compared
with placebo in patients with relapsing/remitting dis-
ease.35,36 Glatiramer acetate was designed to mimic and
compete with myelin basic protein. It has a mechanism
of action that is distinct from that of the IFN�s but also
targets T lymphocytes, resulting in antiinflammatory ac-
tivity. Glatiramer acetate has been shown to slow annual
attack rates and accumulation of disability37,38 and is
recommended for individuals who cannot tolerate IFN�
therapy.37 Mitoxantrone is an antineoplastic agent that has
been shown to decrease progression of MS.39 It is rec-
ommended for use in patients with worsening forms of
MS or as an induction therapy. The cumulative dose of
this medication must be limited, owing to severe side
effects, including cumulative cardiotoxicity.40 Natali-
zumab is a monoclonal antibody directed against an
adhesion molecule called very-late-antigen 4 which
interferes with the binding of T lymphocytes to in-
flamed vessels in the CNS.41 This therapy has been
shown to reduce active lesions and to decrease MS
relapses in clinical trials42,43 and is indicated for pa-
tients with very active or breakthrough relapsing MS.41

Symptomatic therapy
Other management strategies are symptomatic thera-

pies aimed at reducing symptoms of MS. Mild spasticity
may be managed with stretching and exercise, and
�-aminobutyric acid agonists (i.e., baclofen), �-ago-
nists (i.e., tizanidine), or benzodiazepines may be ef-
fective when spasms or clonus interferes with function.
Dystonic spasms and paroxysmal pain syndromes may
be treated with anticonvulsants (i.e., gabapentin, car-
bamazepine) or tricyclic antidepressants (i.e., amitripty-
line). Pain associated with these symptoms is common

and may require analgesics. Medical management of the
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neurogenic bladder may involve smooth muscle relaxants
and anticholinergic drugs for failure to store urine or
�1-adrenergic receptor agonists for failure to empty urine.
Depression occurs in �20% of patients with MS, and
fatigue affects almost 50%.28,44,45 These conditions
may be managed with supportive measures or conven-
tional medications targeting these symptoms.

PROGNOSIS
At 15 years after disease onset, approximately 80%

of patients have functional limitation. Thirty to fifty
percent of these individuals will have progressed to
secondary progressive multiple sclerosis (SPMS) and
will require assistance with ambulation.29,46 After 25
years of disease, almost all patients with functional
limitation will develop ambulatory impairment or dis-
ability. The remaining 20% have a benign variant of
MS and experience minimal or no disability. Multiple
sclerosis has minimal effect on life span, although it is
estimated that the 25-year survival is 85% of the ex-
pected life span, usually with death occurring as a
complication in the debilitated patient.46

For relapsing-remitting disease, the mean relapse
frequency is about once every 2 years.25 Although it is
difficult to establish the clinical course, certain factors
may be associated with a more favorable prognosis,
such as female gender, younger age at onset, �2 re-
lapses in the first year of illness, and optic neuritis or
sensory symptoms as presenting symptoms.47,48

OROFACIAL MANIFESTATIONS OF MS
Initial signs and symptoms of neurologic distur-

bances associated with exacerbations of MS may occur
in the orofacial region. These attacks typically last for
at least 24 hours with an average frequency of 3 times
per year. The most common presenting symptoms in-
clude intermittent unilateral facial numbness or pain
(neuropathic or neuralgic pain), facial palsy or spasm,
mild dysarthria (impaired ability to articulate words),
Lhermitte sign, and monocular visual disturbances,
such as partial loss of vision with pain or diplopia. Heat
or exercise may temporarily exacerbate symptoms and
signs, known as the Uhthoff phenomenon. The oral
health care provider should consider referral to a neu-
rologist for a thorough evaluation of MS in patients
presenting with these early symptoms.

Numerous sensory and motor disturbances resulting
from disease progression of MS may occur in the
orofacial region. These conditions are often painful,
although paresthesias, facial palsy, hemifacial spasm,
Charcot triad (see General Clinical Presentation, above)

and tremor have also been reported.49,50
Paroxysmal pain syndromes
Paroxysmal pain syndromes may develop as central

or peripheral disturbances and may involve the orofa-
cial region. These conditions are characterized by brief
duration, electric or shock-like severe lancinating pain,
and high frequency (5-40 episodes per day). Trigeminal
neuralgia (TN) is not common in patients with MS,
although it may develop as a presenting symptom or a
complication of the disease. TN is diagnosed in 1%-5%
of patients with MS,51,52 which is approximately 20
times the prevalence in the general population. MS
patients with TN are typically �50 years old, and the
neuralgia is more frequently bilateral compared with
the general TN population.53-55 No differences in du-
ration or quality of pain, branches of the trigeminal
nerve involved, presence or absence of trigger(s), or
refractive periods have been described.53 Evidence has
demonstrated that TN in MS patients is caused by
demyelinating lesions of the trigeminal sensory fibers
located in the nerve root or, less frequently, the nerve
entry zone in the brainstem.55-57

Isolated case reports of other orofacial pain conditions,
such as glossopharyngeal neuralgia (severe lancinating
pain in the posterior pharynx, tonsillar fossa, and base of
tongue),58 paroxysmal “cluster-like pain” (headache dis-
order characterized by attacks of severe periorbital pain
associated with autonomic symptoms),59,60 and tri-
geminal autonomic cephalgia (headache disorder as-
sociated with ipsilateral cranial autonomic dysfunc-
tion),61 have been reported in the literature. The
common etiology of these paroxysmal pain condi-
tions may be root entry zone demyelinating lesions
of the affected trigeminal and/or glossopharyngeal
nerves in MS patients.58-61 Orofacial paroxysmal
pain syndromes are not common. When a patient
presents with such symptoms, oral health care pro-
viders should suspect them as the presenting symp-
toms of MS and should consider referral to a neu-
rologist for further evaluation, particularly when
symptoms present bilaterally and/or in individuals
�50 years old.

Musculoskeletal conditions
Demyelination affecting motor neurons may result in

musculoskeletal conditions causing muscle weakness,
tremor, hemifacial spasms, and involuntary facial mus-
cle contractions (myokymia).62-64 These conditions are
most often reported in the extremities and can cause
significant disability and musculoskeletal pain.65 In the
orofacial region, myofascial and neck pain has been
observed63 and may contribute to a high prevalence of
temporomandibular disorders symptomatology in MS

patients.66
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Table I. Common medications used in the management of MS and potential side effects93-95

Drug class and medication Potential side effects

Treatment of acute
attacks

Corticosteroids:
Prednisone
Methylprednisolone

● Immunosuppression/increased risk of infection (e.g. oral fungal (candidal) infections,
postoperative wound infection)

● Delayed wound healing
● Adrenocortical unresponsiveness/insufficiency
● Exacerbation of congestive heart failure and hypertension (secondary to sodium

retention and fluid retention)
● Osteoporosis
● Increased risk of peptic ulcer (with possible perforation and hemorrhage)
● Psychiatric disturbances (depression, euphoria, insomnia, mood swings, and

personality changes)

Immunosuppressants:
Methotrexate
Azathioprine
Mycophenolate
Cyclophosphamide

● Increased risk of severe dermatologic reactions
● Bone marrow suppression (leukopenia, thrombocytopenia)
● Increased risk of secondary lymphomas
● Increased risk of peptic ulcer (with possible perforation and hemorrhage)
● Hepatotoxicity
● Increased risk of acute renal failure
● Neurotoxicity
● Increased risk of systemic and/or oral opportunistic infection (e.g., fungal (candidal),

bacterial, and viral infections)
● Mucositis, ulcerative stomatitis

Disease-modifying
therapies

Interferon-� drugs:
IFN�-1a (Avonex)
IFN�-1a (Rebif)
IFN�-1b (Betaseron)

● Bone marrow suppression (leukopenia)
● Hepatic impairment
● Fatigue
● Myalgia
● Headache
● Mucositis, ulcerative stomatitis
● Glossitis
● Dysgeusia
● Increased risk of oral infection (e.g., fungal [candidal] infections)
● Xerostomia

Glatiramer acetate
(Copaxone)

● Cardiovascular effects (e.g., vasodilation, palpitation)
● Arthralgia
● Weakness
● Mucositis, ulcerative stomatitis
● Salivary gland enlargement
● Increased risk of infection (e.g., oral fungal [candidal], bacterial, and viral

infections)

Monoclonal antibody:
Natalizumab (Tysabri)

● Increased risk of progressive multifocal leukoencephalopathy (viral opportunistic
infection)

● Hepatotoxicity
● Allergic reaction
● Arthralgia
● Headache
● Depression
● Increased risk of systemic and/or oral opportunistic infection (e.g., fungal [candidal],

bacterial, and viral infections)
● Mucositis, ulcerative stomatitis

Immunosuppressant:
mitoxantrone
(Novantrone)

● Potential for myocardial toxicity and heart failure (risk increases with cumulative
dosing)

● Bone marrow suppression (leukopenia, thrombocytopenia)
● Increased risk of secondary malignancy
● Hepatic impairment
● Renal impairment
● Increased risk of gastrointestinal bleeding
● Fatigue
● Mucositis, ulcerative stomatitis

● Increased risk of infection (e.g. oral fungal [candidal], bacterial, and viral infections)
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Headache
The link between MS and primary headache is

poorly understood. The frequency of headache among
MS patients ranges from 54% to 58% in recent studies,
suggesting that headaches are more common in patients
with MS than in the general population.67-69 Among
MS patients with headache, a high prevalence of mi-
graine (25%-35%) and tension-type headache (32%-
48%) has been reported.67-69 It is hypothesized that
headache, and migraine in particular, is believed to be
a result of a reduction of T8 lymphocytes and a shared
immune mechanism70,71 or repeated demyelination of
brainstem structures.72,73 Several studies have sug-
gested that IFN� treatment may induce de novo head-
ache and exacerbation of preexisting headache,74-76

particularly in subjects receiving high-frequency IFN�
treatment.76

Other oral considerations
Sensory neuropathy secondary to MS may present as

a bilateral, progressive, and often irreversible condi-
tion. The paresthesia preferentially affects the second
and third divisions of the trigeminal nerve and may be
accompanied by extraoral or intraoral numbness, tin-
gling, and/or pain.49 This peripheral neuropathy may or
may not be associated with a concurrent central pain
condition.51 Facial paralysis may also occur in MS,

Table I. Continued
Drug class and medication

Symptomatic therapy Muscle relaxants:
Baclofen (Lioresol)
Tizanidine (Zanaflex)

● CNS depre
● Hypotensio
● Potential f
● Visual hal
● Xerostomi

Tricyclic antidepressants:
Amitriptyline (Elavil)

● Increased
● Psychiatric

personality
● Anticholin

xerostomia
● Cardiovasc
● CNS depre

Anticonvulsants:
Gabapentin (Neurontin)
Carbamazepine

(Tegretol)

● Bone marr
● Hepatic im
● CNS depre
● Gingival h
● Xerostomi

Anticholinergics:
Oxybutinin (Ditropan)
Tolterodine (Detrol)

● Secondary
constipatio

● CNS depre

CNS, Central nervous system.
typically later in the course of disease, in up to one-
quarter of patients and is often associated with brain-
stem lesions.77

Medications for therapy of MS and pain may cause
xerostomia, increasing the risk for dental disease. Fur-
thermore, orofacial pain, whether acute or chronic, may
have significant clinical implications that may affect
quality of life and the ability to perform daily activities,
including effective oral hygiene. Oral health care pro-
viders must be aware of prevention and treatment strat-
egies for xerostomia and oral health.

DENTAL MANAGEMENT OF MS PATIENTS
From a historical perspective, the controversy that

the mercury present in amalgam may precipitate or
exacerbate MS symptoms erupted in the middle 1980s.
This argument was proposed based on anecdotal obser-
vations of “miracle cures” coincident with the replace-
ment of amalgam with nonmercury-containing restor-
ative materials.78 However, scientific evidence has
strongly refuted the contention that the placement of or
exposure to mercury in amalgam restorations can cause
neurologic symptoms79 or disorders,80-83 such as MS or
Alzheimer disease. It seems likely that the “miracle
cures” were more likely associated with an incidental
resolution of the underlying pathology or a placebo
effect.84 Therefore, the removal and replacement of
amalgam restorations with other less “toxic” materials

Potential side effects

including sedation, fatigue, dizziness, ataxia)

totoxicity
ons

suicidal ideation/behavior
ances (depression, euphoria, insomnia, mood swings, and

es)
fects (e.g., constipation, blurred vision, urinary retention,

fects (tachycardia, arrhythmia, palpitation, orthostatic hypotension)
including sedation, fatigue, dizzinesss, ataxia)

pression (leukopenia)
nt
including fatigue, dizzinesss, ataxia)
sia

linergic effects (e.g. agitation, confusion, hallucinations,
stomia)
including sedation, fatigue, dizzinesss, ataxia)
ssion (
n

or hepa
lucinati
a

risk of
disturb
chang

ergic ef
)
ular ef
ssion (

ow sup
pairme
ssion (
yperpla
a

anticho
n, xero
ssion (
is not justified.
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Another controversial issue is whether or not there is
a greater prevalence of dental caries and periodontal
disease in MS patients compared with the general pop-
ulation. Although there is conflicting evidence regard-
ing this matter,66,84,85 studies that attempted to address
this issue used small numbers of subjects and were not
generalizable to the larger population. Nevertheless,
oral health may be affected by access to care issues or
difficulty in performing oral hygiene procedures owing
to motor disturbances produced by MS. In a study by
Griffiths and Trimlett86 �25% of 73 MS subjects re-
ported an inability to clean their own teeth or dentures,
and �30% had difficulties in performing oral hygiene
procedures. Interestingly, �30% of the subjects had
changed their dominant hand as a result of their MS
disability. Furthermore, Baird et al.87 found that when
individuals with MS were compared with the general
population, a higher number of people with MS were
registered with a dentist (88% vs. 49%, respectively)
and displayed more frequent dental visits (81% vs.
71%, respectively) in the past year. However, patients
with MS reported difficulties in visiting a dentist and
maintaining oral health, which were exacerbated by
deterioration in general health. Problems relating to
reduced personal mobility had the greatest effect on
dental visits. Therefore, the presence of dental disease
in this population may be related to complications of
the MS disease process rather than to specific changes

Table II. Dental considerations for patients with multi
Dental consideration

Before dental treatment Enable dental facilities to accommodate w
Consultation with physician; obtain result

laboratory tests if indicated
Consider performing dental procedures un

general anesthesia
During treatment Appropriate appointment times and length

the individual

Use of mouth props during lengthy treatm
Avoid supine position
Maintain the dental environment at a com

temperature
Home/self-care Use of custom fabricated toothbrush hand

electric toothbrush50

Tailor oral hygiene instruction and
recommendations to patient’s capabiliti

Preventive regimens to include frequent r
dietary advice, reinforcement of effectiv
hygiene, chlorhexidine mouth rinses (sh

Systemic sialogogues or saliva substitutes

Fluoride supplementation, often applied w
custom-fabricated carriers or with mout
and varnishes
in oral biology.
There is no cure for MS; therefore, the focus of
treatment is on prevention and/or reduction of disability
and maintenance of quality of life. Consequently,
symptomatic treatments are used to minimize and con-
trol specific symptoms due to MS itself as well as
complications related to the disease. Medications are a
mainstay in this process. It is important for the dental
practitioner to be aware of the potential interactions of
these medications with commonly used medications in
dentistry. Some of these concerns involve the use of
analgesics, such as acetaminophen and narcotics, and
nonsteroidal antiinflammatory drugs, such as aspirin.
Interactions among these medications may result in
cytotoxicity and hepatoxicity and/or amplify depres-
sion and alter the metabolism of certain drugs.49 The
dental practitioner must also be aware of the poten-
tial side effects from medications used in MS (Table I).
It is important to minimize or manage these side effects
from both a systemic and oral health perspective.88-91

The most common oral side effects of medications used
to manage MS include xerostomia, gingival hyperpla-
sia, mucositis/ulcerative stomatitis, dysgeusia and over-
growth of opportunistic infections resulting in candidiasis,
angular cheilitis, and reactivation of herpes viruses.49

This, in combination with the other issues previously
discussed, may pose a challenge for the treating dental
practitioner.

Dental management of MS patients should be mod-

lerosis
Rationale

airs Elimination of barriers of access to care
Management of complications/adverse effects due to medical

condition and/or medications
or Outpatient dental treatment may not be suitable secondary to

neurologic symptoms and/or anxiety
it Owing to physical limitations, neurologic symptoms and/or

anxiety, patients may not be able to tolerate lengthy
appointments.

Prevention of muscle fatigue or spasm
Risk of pulmonary aspiration secondary to dysphagia50

Patient comfort85

/or Improve hand grip in response to loss of manual dexterity or
muscle coordination

Physical or neurologic deficits may impair ability to perform
effective oral hygiene

)

Oral health maintenance

Warranted if patient is experiencing xerostomia, possibly
secondary to medications

s
Warranted if patient is at high risk for caries
ple sc

heelch
s of

der IV

s to su

ent

fortable

le96 and

es
ecalls,
e oral
ort-term

ith
h rinse
ified and tailored to their special needs (Table II). The
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optimal time for treating MS patients is during periods
of remission, when neurologic symptoms may be min-
imal.92 In the event the disease is progressive, there are
no contraindications to dental treatment other than
those related to medical management of MS. It is
reported that there is a high level of dental anxiety
present in MS patients, with a surprisingly high pro-
portion of these individuals receiving dental treatment
with intravenous sedation or general anesthesia.86 It is
unclear whether the use of these sedative techniques is
a result of patient choice or considered to be clinically
necessary to manage anxiety or some other symptoms
of MS. In any event, the dental practitioner must be
aware of this and should consider scheduling appoint-
ments for a shorter duration and at a time when the
individual is more relaxed.85 If dental procedures under
IV sedation or general anesthesia are warranted, the
patient may benefit from treatment in a hospital outpa-
tient dental clinic or operating room setting. The entire
dental team must play an active role in providing ad-
vice, skills, motivation, and support throughout the
lifetime of a patient with MS to provide and maintain
good oral health, thereby contributing to the overall
well-being of the individual. Orofacial pain may be
complex in MS patients; dental origin of the pain must
be ruled out, and referral to experts in orofacial pain
diagnosis and management should be considered.

CONCLUSION
Multiple sclerosis is a complex disease that varies

considerably in presentation and progression. Manage-
ment of this condition requires a multidisciplinary team
approach to include health care providers and allied
health professionals. Because the prevalence and inci-
dence of MS is increasing, it is likely that oral health
care providers will participate in the dental manage-
ment of patients with this disease. Furthermore, oral
health care providers may identify initial signs and
symptoms in undiagnosed patients and may be in-
volved in the management of orofacial manifestations
of MS.
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