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Known by any name, Burning
Mouth Syndrome (BMS) is distracting
and uncomfortable.The pain is intense,
similar to the burning effect on oral
soft tissues after eating hot peppers.
After physical reasons for the oral pain
are eliminated, such as trauma or
xerostomia, Burning Mouth Syndrome

becomes the probable diagnosis. Some

general statistics about BMS are shown

inTable 1.

Affected
Population __ -

Gender .

Affected area

Symptoms __

Stages .

TABLE 1 — BMS General Statistics

0.7 - 2.6% suffer

Most are women who
are peri- or post-
menopausal

Anterior of the
tongue or the
premaxillary gingiva
are most involved

Burning sensation
that increases as the
day wears on
Negative history or
ongoing trauma

Pain subsides while
eating

No noticeable weight
gain or sleep loss

Type 1 - 35% Pain
increases during

the day

Type 2 - 55%
Continuous pain
throughout the day
Type 3 - 10% Episodic,
some pain-free days

Other Terms for BMS
+ Glossodynia — Pain of the Tongue.

+ Stomatodynia — Pain of the Mouth.

+ Oral Dysesthesia — Distortion of
Sense.

ANATOMY

The innervation of the head and
mouth is worthy of review in this
context. The trigeminal nerve plays the
biggest role in this malady. Recall that
the trigeminal nerve has three
branches. The maxillary nerve branch
(V) innervates the palate and is entirely
sensory. Most of the tongue’s sensory
and taste information is carried by the
lingual branch of the mandibular nerve
(V). The ophthalmic branch V) has no
oral ramifications (Figure 1).

The trigeminal nerve originatesin
the middle cranial fossa and can be
injured there by a blow to the back of
the head (Figure 2). Each of the
branchesis vulnerable to injury
because of trauma or disease at various
places alongits path. Viral infections,
forinstance, are the major cause of
damage to the taste system. The
mandibular branch of the trigeminal
passes through the middle ear, making
it very vulnerable to disease.

Pain detection occurs at the
peripheral terminals of specialized
pain-receiving neurons called
nociceptors (Vitkow). They move
chemical, mechanical, and thermal
information via Substance P,a pain
neurotransmitter, to the central nervous
system. As reported by Wolf, Dr.Eva
Grushka of Yale University notes that
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“Normal tasters have fewer taste buds per papillae than do
super-tasters.”

eating relieves the pain. If the taste
sensors of V_ are damaged, pain
sensors could spontaneously send pain
messages to the brain without
provocation.

When patients eat, the nerve HU BT HLLAE
associated with taste send messages T
that block the spontaneous misfirings
(Wolf)2 (Figure 3).From the perspec- | imms TR
tive of evolution, a damaged tongue —
would continue to be functional if A 1,
eating caused the pain to subside.
When the taste system is damaged,
certain individuals are more likely to
experience phantom pain. In studies
atYale on taste and BMS, the research-
ers found people suffering with BMS
are oftenin a category known as
“super-tasters” (Figure 4). Individuals
considered to be super-tasters have Figure 1 — Sensory areas of the head,
more fungiform papi"ae perarea than showing the general distribution of the
others, containing more taste buds three divisions of the fifth nerve.
along with an increased number of (Courtesy of www.bartleby.com/107/200.html — Fig. 784.)
pain receptors. Researchers also found
that more super-tasters are women
(Bartoshuk).”
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DIFFERENTIAL DIAGNOSIS
Further exploration of the nerve
pathways reveal that only serious

Figure 2 —
The trigeminal
nerve originates

injury would cause the nerve to in the middle

become damaged; aninjury of the cranial fossa.

type is not easily forgotten. A differen- (Courtesy of www.
bartleby.com/107/

tial diagnosis is the first thing that
should be addressed barring traumatic
injury (seeTable 2).

200.html - Fig. 778)

LOCAL FACTORS

Saliva plays arolein all aspects of
oral health. Itis as pivotal as teeth,
mucosa, or the tongue. With regard to
BMS, the lack of saliva is implicated
because of its lubricating and coating
effect. Without the proper ratio
between serous and mucinous saliva,
the tissue can become dry which
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“Those with BMS are often xerostomic, a condition also found in
people who have iron deficiencies.”

Allergic & Inflammatory
disorders
Herpetic Ulcerations

Disorders

Chronic single or
multiple pharmacological
treatments

Habitual Drug Use
Poor Diet

Psychological factors

Severe psychiatric
disorders

TABLE 2 — Differential Diagnoses

contributes to the burning sensation

. L4
Differential Diagnosis Explanation/Course of Action (Niedermesier).
Xerostomia Topical palliative saliva substitutes or systemic Those with BMS are often
medications, Salagin, Evoxic xerostomic, a condition also foundin
Diabetes Better glucose control . s
Il fitting prosthesis Repair the prosthesis, or upgrade to implants people who have iron deficiencies.
Cancer Palliative oral treatment with salivary substitutes, oral Xerostomia and iron deficiency have
R - | g:)iStkU;izeES, %r SYSdtemiC medications been isolated as co-agitators for BMS in
ecurrent apthous ulcers __ Check for Crohn’s disease 53
Broken teeth Smooth the tooth, add a restoration 59me pe(.)ple (Osaki).” After treatment
Blood dyscrasias Pathologic condition of the blood, usually referring to with oraliron supplements, the study
cellular component or elements in the blood participants had relief from burning
Medication §|§je effects ____ Switch medications if poss@le . ' . sensations as well as increased salivary
Reflux gastritis Address the cause of excessive acids with antacids, or R 6
Proton Pump Inhibitors that block acid formation flow (Media Oral).
Nutritional deficiencies ___ Stabilize diet or add nutritional supplements Though not often thought of this

way, the mouth is the beginning of the
alimentary canal, it is the portal to the
gastrointestinal system. Itis no surprise

Such as: Nickel allergy
On the lip or other oral mucosa

Systemic factors that play a part in BMS are: then thatintestinal microbes are found
Factors Examples/Explanation in the mouth. Helicobacter pyloriis one
Endocrine and Metabolic

Menopause, Thyroid Pathology, Adrenal Gland Disease, ofthosg mlcrobes.'Thls pathogen I'S
Carbohydrate & Lipid Metabolic Disorders recognized as the infector of gastric
ulcers and H. pylori has also been found

. in the mucosal ulcers of the mouth. Ina
Anti-depressants, decongestants and other drug

classifications study to investigate its role in BMS, H.
Via parenteral or other routes pylori was found to be in residence in
Lack of fresh and varied fruits and vegetables which 16% of BMS cases studied (GaII-Troste).7

contribute water, vitamins, and minerals The surorising finding was the amount
Stress, anxiety, panic attack, cancer phobia, depression, esurp '?' gn . Ing W_ e - u
and social problems of H. pylori associated with atrophic

glossitis (an oral manifestation of iron
deficiency anemia). Twenty percent of
atrophic glossitis cases harbored this
gustatory pathogen when

Bi-polar

Figure 3 — s compared with benign
Tasting - - ‘rk:_,__ M migratory glossitis. The burning
apparatus of _ - ,:"-' "I i'ﬂh = sensation, along with atrophic
the tongue. e s = .:_J"‘ 40 | glossitis, could then be
(Courtesyof i V. | o, S N considered as an indicator of
A J e | . . .
. " '} - " S Candida albicansis
Lippincott, Williams ' } — : another potential etiologic
& Wilkins, 1996 - =t | - v P 9
' S . ! agent for BMS and should be
Fig.8.3) ¥ : T . . . .
| ?‘- considered in a differential
| diagnosis.This infection is
/ pervasivein the elderly
- - residing in long-term care
.- . 8 .
" ™ facilities (Grimound). Diabe-
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tesis a contributing element of an oral
Candida infection, making a determi-
nation of cause and effect difficult
early onin the process. Diabetes can
be a contributing factor to BMS
without the Candida complication.
Using an anti-fungal agent to elimi-
nate the topical infection may or may
not alleviate the BMS symptomes, but it
is a worthy pursuit. In a study of BMS
patients with Candida infections, most
of those who went through a treat-
ment course of a topical anti-fungal
agent were pain-free after three
months. The remaining sufferers
found relief after a second course of
the anti-fungal medications (Vitkov).1
The wearing of removable prosthesis
can also increase the likelihood of
both conditions. The fungal infection
of the oral cavity as well as the
appliance should be the first order of
exclusion in the beginning of the
differential diagnosis if Candida is
found. Dentures and partials must
also be treated to eliminate the
infection.

Patients with Inflammatory Bowel
Disease (IBD) also have a small
predisposition to BMS. A study
published in 2003 used a question-
naire and visual exam to determine
oral manifestations of two different
forms of IBD, Crohn’s Disease (CD)
and Ulcerative Colitis (UC). None of
the patients with UC reported the
feeling of a burning mouth, 12% of
the CD group did. Of the controls, 5%
reported the feeling of a burning
mouth. The numbers for both groups
were not statistically significant for
BMS while the numbers of patients
reporting the oral symptom of
xerostomia was statistically significant,
implying that xerostomiaisan
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indicator for IBD. Itisimportant to
note that hyposalivation is not caused
by aging;itis a symptom of other
systemic diseases or pharmacologic
interventions.

Diabetic neuropathy is another
probable cause of BMS. Researchers
arelooking into the etiology of
neuropathy with respect to diabetics.
Prolonged exposure to glucose can
cause the nerve endings to deterio-
rate. Poor circulation is an adverse
affect of diabetes and damage to
capillaries isa common occurrence.
Inadequate blood flow and neuropathy
are reasons foramputations in the
diabetic. Therefore,impaired blood
flow to the nerves is also suspect in
neuropathy. These factors can easily
disrupt function at the ends of V, orV,
branches of the trigeminal nerve. Due

Figure 4 —
Taste buds link
directly to the
brain. (Courtesy o
Journey into the Brain -
www.morphonix.com/
software/education/
science/brain/game/
specimens/
taste_buds.html.)

to the slow progression of this type
of neuropathy it can be very slow
to reveal itself,and can take years
to get to the point where pain is
noticed (NIH).”

[ll-fitting prostheses and
broken teeth can cause irritations
to any portion of the mouth.
Implants are rapidly becoming a
new standard of care for edentu-
lous people and should be consid-
ered as an upgrade to any soft
tissue supported prosthesis. Often
irritations from poorly-fitted
dentures or partial dentures are the
cause of pain in the mouth, and the
differential diagnosis should
include a thorough visual exam
and cancer screening (Ito).10 Either
brush or scalpel biopsies should be
taken on all soft tissue that appears




“Depression and anxiety have both been suggested as
clinical diagnoses for BMS symptoms.”

abnormal, due to the alarming
death rate associated with late
oral cancer detection. One such
study evaluated BMS as a possible
symptom of other tumors in the
body. The test was performed by
taking measurements of chemical
tumor markers in blood serum and
found BMS not useful for detect-
ing tumors (Vucicevic —Boras).11

Dentures worn overnight
cause more inflammatory
reactions and decrease the
amount of mucinous saliva
needed for mucosal lubrication.
Radiographs should also be part of
the clinical exam.

PSYCHOLOGICAL FACTORS

Pain threshold has also been
targeted as a possible reason why so
many women complain of this
problem. Whileitis true that women
seek medical advice more frequently
than men, a low threshold for pain is
not a primary reason for BMS sufferers
to seek medical/dental assistance. Ito
found that pain thresholds were the
same between the control group and
patients who had BMS complaints,
except when the irritation tests were
done on the tongue. The study group
had a significantly higher threshold for
pain on the apex and anterior borders
of the tongue than the controls.

Figure 5 — Hot
peppers and painful
heat both activate
sensory nerve fibres
through anion channel
discovered by David
Julius and colleagues.
The channel, known as
vanilloid receptor
subtype 1 (VR1),is
activated by binding of
capsaicin —the
compound that makes
chilli peppers hot.
When activated, the
channel opens,
allowing an influx of
calcium and sodium
ions.The influx depolar-
izes neuronal pain
fibres, initiating a nerve
impulse through the
dorsal root ganglion

Heatl

Capsaicin

Ma* Cazt

Depolarization

(DRG) to the brain.

Noxious temperature uses
the same elements, explain-
ing why our mouths feel hot
when we eat chilli peppers.
(Courtesy of www.nature.com.)
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However,while pain sensations in
the control group subsided, the study
group found pain to be long-lasting
and, in some, increased over time
(Ito)."

If none of these medical ap-
proaches are successful, a psychological
consultation is in order. Depression and
anxiety have both been suggested as
clinical diagnoses for BMS symptoms.
Both can cause tingling in the extremi-
ties or nerve endings. The isolation of
the burning tongue to the apexin the
majority of cases gives credence to this
diagnostic thread.

The lack of soreness during sleep
and the swell of symptoms during the
day are thefirstindicators that the
syndrome may have a psychological
genesis. Anxiety and depression are
often cited in the literature on BMS.
Literature from many different catego-
ries is full of contradictions; for ex-
ample, are people depressed first and
then get BMS symptoms because of the
depression, or is the pain so intense and
all-encompassing that they become
depressed as a defense? People with
depression often complain of physical
symptoms. Research demonstrations
suggest that over 50% of depressed
people present with physical symptoms
as the primary cause for the doctor’s
visit. The majority of complaints are of
back pain.

Serotonin and norepinephrine are
two neurotransmitters that modulate
pain sensitivity and are also strongly
associated with depression. Applying
this information is obviously under the
purview of medicine. When presented
with a case of BMS and no causative
factors are evident, a referral to the
patient’s MD is relevant and appropriate
(MedScape).12
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“ Antidepressants of various lineages have been recommended
for use to assuage symptoms of BMS with good results.”

Bruxing was common among the
female subjects with BMS in a study
by Hakeberg. Hakeberg’s research
team found that the women were
overly grateful, had a need to help
others, and that a traumatic emotional
event preceded the onset of BMS."
As a society,Westernersrelyona
biological disease model when
isolating ilinesses or suffering. When
this model reveals no results in cases
of BMS, psychological analysis is often
fruitful. A study at the University of
Pretoria in South Africa found many
similarities in women who com-
plained of BMS. All had suffered
major emotional traumas within the
year preceding the onset of symp-
toms. The majority of the women
were overly gracious and demanded
mind-reading from others, which is to
say they had unreal expectations
from their circle of friends and family.
They had poor relationships with one
or both parents, as well as their
spouse. It seemed that there was a
constant psychological/sociological
thread running through the groups of
women in this study (Brotha).14

RELIEF

Capsaicin, the molecule in hot
pepper that causes the burning
sensation, has emerged as a topical
reliever of BMS symptoms (Figure 5).
A Google® search on the Internet for
“Burning Mouth Syndrome” will
accumulate a list of references that
suggest this ingredient.Substance P,
the neurotransmitter that is associ-
ated with pain, is blocked by Capsai-
cin. Substance P triggers the ascend-
ing nerve fibers that transmit pain
signals to higher levels for further
processing. Capsaicin application can
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disarm this cascade and give the
sufferer relief (Sherwood).15 In great
doses, capsaicin can cause Gl distur-
bances making practical application
methods to the oral tissues a chal-
lenge. Candies have been suggested
and some manufacturers are making
taffy or hard candy with capsaicin as
an ingredient.16

Antidepressants of various
lineages have been recommended for
use to assuage symptoms of BMS with
good results. Tricyclic antidepressants
(TCAs) and some anti-psychotic drugs
actas antagonists to the capsaicin
receptors (Vitkov).1 Carrington reports
that antidepressants used for BMS
have an analgesic effect that is
independent of its antidepressant
effect. Notably,no one TCA drug is
found to be more successful than
another (Carrington).18 Klonopin™, a
benzodiazepine used as a seizure
medication, has also been discussed
as a helpful medication for this malady
in a number of studies from the Yale
University Taste Laboratory.3

Allthe studies used for this
review agreed that more research
needs to be done. They also agreed
that before any referral for psychologi-
cal care was recommended, all
organic causes of the disease be
addressed and ruled out. This syn-
drome calls for a complex,
multidisciplinary approach to treat-
ment.

SUMMARY

Burning Mouth Syndromeisa
multifaceted disease that is difficult to
diagnose and treat. Every attempt
must be made to find and eliminate
the cause. Like finding the genesis for
and curing headaches, BMS can elude

practitioners for longer than
professionally comfortable. All
avenues, including psychologi-
cal boulevards that are not often
a part of the diagnostic pattern
of oral health care providers,
should be traveled. During the
process, efforts at pain
elimination are a high priority.
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Changes in Attitudes and Knowledge of
Dental Hygiene Students Toward the
Senior Citizen Population After a Course
on Geriatrics.
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Schierling,RDH, EdD, Cynthia A.
Stegeman, RDH, MEd, University of
Cincinnati & Raymond Walters College
There are approximately 33 million
people over the age of 65 in the United
States, including 3.5 million over the
age of 85. Individuals in this population
are maintaining their dentition longer
and so are continuing to seek oral
health care.The increasing numbers of
peoplein this age group present dental
hygiene students with a unique set of
challenges. Dental hygienists need to
be able to discriminate between the
myths and realities of aging. Possession
of the appropriate knowledge and
attitudes will enable dental hygienists
to serve this growing population better.
This study assesses the knowledge
and attitudes of dental hygiene
students before and aftera course in
geriatrics. A 34-item true/false pretest
was administered to 33 second year
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dental hygiene students to establish
baseline data.The 10-week course
presented information and activities
designed to educate the students on
the specificissues as well as foster an
appreciation for the societal value of
senior citizens. A post-test, consisting
of 34 true/false items from the pretest
and four additional multiple choice
items, was administered to identify
changesin knowledge and attitudes.

At the conclusion of the course,
the students’ knowledge was
increased by 17%.The greatest gain in
knowledge was evidentin the age
groups 20 to 24 and 25 to 29 (18%).
The knowledge gain was slightly less
in the 30 to 34 category (14%).There
was a precipitous dropin the
knowledge gain for ages 35 to 39 (8%)
and 40 to 45 (7%). A positive attitude
toward older adults was demonstrated
by the fact that 97% of the students
indicated they would work in a private
practice primarily composed of
patients who are seniors. A
gerontology component is essential in
adental hygiene curriculumto
demonstrate compliance with
accreditation standards.
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