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LEARNING OBJECTIVES

e To outline diagnostic criteria for BMS

e To provide a summary of aetiological factors and possible
mechanisms

e To provide some key diagnostic tips and provide some novel
strategies in management for patients with BMS

e To highlight the possible future management of patients with BMS
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introduction

What is this thing called pain?

Program in Neurobiol nd Department of N
Harvard Medical

To paraphrase Cole Porter’s famous 1926 song, “What is this thing called pain? This funny thing called pain,
just who can solve its mystery?” Pain, like love, is all consuming: when you have it, not much else marters, and
there is nothing you can do about it. Unlike love, however, we are actually beginning to tease apart the mystery of
pain. The substantial progress made over the last decade in revealing the genes, molecules, cells, and circuits that
determine the sensation of pain offers new opportunities to manage ir, as revealed in this Review series by some
of the foremost experts in the field.

Classifying pain and other syndromes in which there exists substantial pain but no
What exactly, from a neurobiologi e, is pain? Painis  noxious tm]ulm ;nd no, or mini ul pnu]_uhual inflammatory
: and many of our  parho g ai - /i e greatest unmet
physicians commonly fail to make the distinction. First, there is gical painisl: sequence of am]:lhhr:d sen-
the pain that is an early-warning physiological protective system, r signals i centr: system and is a low-threshold
essential to detect and minimize contact with damaging or nox pain. By analogy, if pain wer alarm, the nociceptive type
ious stimuli. This is the pain we feel when touching somethi would be activated appropriate he presence of intense
ot, cold, or sharp. Because this pain is concerned with the :mn:.ln-z heat, inflammatory pain would be activated by warm tempera-
noxious stimuli, it is La]lu:l ive pai f igure 14}, a h1 tures, and pathological pain would be a false alarm caused by mal-
f of the system itself. The net effect in all chree cases is the
r, because the pro s that drive
st primitive of ne each : ite difi : tments must be targeted at the
systems to signal mnmqu or actual tissue damage from e




TYPES OF PAIN

e NOCICEPTIVE HEALTHY
FEELING PAIN ‘PAIN’

* INFLAMMATORY PAIN
HEALTH SHORT LIVED
AFTER INSULT

Healthy

 NEUROPATHIC PAINS

DYSFUNCTIONAL PAIN

Unhealthy

Clifford J. Woolf. What is this thing
called pain? J Clin Invest. Nov 1,
2010; 120(11): 3742-3744.
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Unhealthy Pain

BUT?
IS BURNING MOUTH SYNDROME
NEUROPATHIC PAINS<22

BURNING MOUTH DISORDER
OR SECONDARY BMS I
NEUROPATHIC
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UNHEALTHY PAIN

Neuropathic pain

Dysfunctional pain, Corresponds

to a dysfunction of the central

inhibitory processes of pain control

(Crofford et al., 2005).

Including;

« fibromyalgia

« Jrritable bowel syndrome

» Tension headaches

« idiopathic orofacial pain

« complexregional pain
syndrome

e Burning mouth syndrome?

With a marked co-morbidity

between some of these pain

syndromes (Kato et al., 2006).
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M) Check for updates

International Classification of Orofacial
Pain, Ist edition (ICOP)

Copyright

Copyright belongs exclusively to the International

ety  (IHS). The International

Orofacial Pain (ICOP) in this or sub-

sequent editions may be reproduced freely by institu-

tions, eties or individuals for scientific, educational

or clinical purposes. Reproduction of any part or parts

in any manner for commercial uses requires permission

from IHS, which will be granted on payment of a fee.
Please contact the publisher at the address below.

Translations

IHS expressly permits translations of all or parts of
ICOP for the purposes of clinical application, educa-
tion, field testing or other research. It is a condition of
this permission that all translations are registered with
Before embarking upon translation, prospective

tors are advised to enquire from IHS whether a
already in the proposed language.

hould be aware of the need to use rig-

rotocols. Publications reporting stu-

dies making use of translations of all or any part of

Cephalalgia (e,

Cephalalgia

2020, Vol. 40(2) 129-221

© International Headache Society 2020
Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/0333102419893823
journals.sagepub.com/homel/cep

©SAGE

ICOP should include a brief description of the transla-
tion process, including the identities of the translators
(of whom there should always be more than one). IHS
will not endorse translations. Endorsements may be
given by member national societies; wherever these
exist, such endorsement should be sought.

The Orofacial Pain Classification
Committee

The committee is a collaborative group consisting of
members of the Orofacial and Head Pain Special
Interest Group (OFHP SIG) of the International
Association for the Study of Pain (IASP), the
International Network for Orofacial Pain and Related
Disorders Methodology (INfORM), the American
Academy of Orofacial Pain (AAOP) and the
International Headache Society (IHS).

Co-chairmen

Rafael Benoliel, USA; Arne May, Germany; Peter
Svensson, Denmark

ICOP STATES BMS IS IDIOPATHIC

IDIOPATHIC OROFACIAL PAIN

e 6.1 BURNING MOUTH SYNDROME (BMS)
6.1.1 BURNING MOUTH SYNDROME WITHOUT
SOMATOSENSORY CHANGES

e 6.1.2 BURNING MOUTH SYNDROME WITH
SOMATOSENSORY CHANGES

e 6.1.3 PROBABLE BURNING MOUTH
SYNDROME



Features of Neuropathic pain

Table 2
Definitions of common features suggestive
of neuropathic pain™

*  PATIENT OVER 50 YEARS

*  MIGRAINES Paresthesia An abnormal sensation, whether spontaneous or
FM OTHER CHRONIC PAIN CONDITIONS eveked
e  GENETICS COMT Dysesthesia An unpleasant sensation, whether spontaneows or
evoked
Hypoesthesia Decreased sensitivity to stimulation (tactile or
e MULTIPLE INSULTS thermal; both are freguent)
*  NON RESPONDENT TO ANTI INFLAMMATORY Hyperesthesia Increased sensitivity to stimulation (tactile or
PAIN KILLERS (NSAIDS PARACETAMOL) thermal; both are rare]
*  BETTER IN MORNINGS Jaar1 T Diminished pain response to a normally painful

Nmulus

« DOES NOT DISTURB SLEEP
*  WORSENS DURING DAY

Hyperalgesia An infreased response to a stimulus that is normally

« EITHER

«  WORSENS WITH STRESS, TIREDNESS AND ILLNESS | Allodynia

(CONSTANT BURNING
» ELICITED NEURALGIC (ELECTRIC SHOCK)
*  (OR COMBINATION



The Trigeminal nerve

Complex region
Consequences

Social function
Eating
Drinking
Speaking

Kissing \ 9

Make up / shaving /
Sleeping h \-““.

IDENTITY?



BURNING MOUTH SYNDROME

e FIRST DESCRIBED IN MID NINETEENTH CENTURY, THIS CONDITION WAS FURTHER CHARACTERIZED
IN THE EARLY TWENTIETH CENTURY BY BUTLIN AND OPPENHEIM AS GLOSSODYNIA

» (OVER THE ENSUING YEARS, BMS HAS BEEN REFERRED TO AS GLOSSOPYROSIS, ORAL
DYSESTHESIA, SORE TONGUE, STOMATODYNIA, AND STOMATOPYROSIS.

e |T WAS FIRST CATEGORIZED AS A DISTINCT DISEASE IN 2004 BY THE INTERNATIONAL HEADACHE
SOCIETY, WHICH DEFINED PRIMARY BMS AS “AN INTRAORAL BURNING SENSATION FOR WHICH
NO MEDICAL OR DENTAL CAUSE CAN BE FOUND."



IS BMS A SYNDROME?

SHOULD BMS BE BURNING MOUTH DISORDER?

EDITORIAL

Vol. 127 No. 5 Ma

Is burning mouth a syndrome or a disorder? A
commentary

Why is it that burning mouth continues to be referred
ndrome™? T >matic and long-de: ed
pain disorder ha'; been defined by several international
urﬂ.imzallom *In 1994, the International / 1ation
for the Study of Pain (IASP) defined burning mouth
syndrome (BMS) “(also known as glossodynia, glosso-
pyrosis, oral dysesthesia, or stomatodynia) as a chronic
oral mucosal pain or discomfort that has no identifiable
causative and is not caused by any other condi-
tion or "l The TASP recognized the clinical
features to include burning, tingling, pricking, or dis-
comfort. In 2004, the International Headache Sou::lv
[IHS]) defined BM n intraoral burning
for which no medical or dental cause can be found.™
In the latest IHS re n (2018), BMS is defined as
“an intraoral burning or hetic sensation, recur-
ring daily for more than two hours/d over more than
ths, without clinically evident causative
The World Health Organization [WHOY),
ification of Di;
tion in their 201

SOPYFOSis &
sensation
The definitions published by these organiza-
tions have been updated several times over the years,
and many other entities and authors also have pmwdn.d
input into our understanding of this disorder.
These definitions p e clinical perspective, yet dif-
between the descriptions are clearly evident.
Z he many attempts to define this pain disorder
more specifically, the name of the condition—"burning
mouth syndrom has not been critically assessed
and scrutinized for years.
Appropriately naming a medical condition is an
important undertaking. The ICD, which is managed by
. The
WHO recently called upon sci and national
organizations to follow best practices in naming new
“human infectious” dise; 58
negative effects
to all human di > goal ul improving the
understanding of diseases, disorders, and conditions to

sase name should consist of generic
descripti 2 ed on the disease symptoms and
more specific descriptive terms when robust

information is available on how the
whoita rity or seasonality

These guidelines promote consideration of why the
word syndrome is being used for burning mouth. Mer-
riam-Webster defines syndrome

particular abnormality or condition.”'* Tmplied in this
definition is a common cause or biologic abnormality
that leads to physiologic chan, ontributing to a col-
n of clinical and physical features. Key to the def-
[ syndrome is a predictable group of clinical
| features that are present in a wide range

ffected by the syndrome.

tures. Thus, the features are not present across the full
gamut of affected persons, and the

sistent with the word syndrome. R Cﬂﬂg S. Mille r DMD, 4 ﬂ:‘f&,
features (i ty, depression, Professor, Department of Oral Health Practice,
stomia [subjecti University of Kentucky, College of Dentistry,
malities, and z i LT Y US
in this population,” the fi Lexington, KY, USA
these clinical features Arwa M. Farag, DMSc, FDS RCSEd,
addressed fully in the diagnostic stant Professor, Department of Oral Diagnostic
diagnostic and treatment outco .
For example, when a topical o Sciences, Faculty of Dentistry, King Abdulaziz
University, Jeddah, Saudi Arabia
viates the burning sensation. and - py;y;ion of Oral Medicine, Department of Diagnostic
anesthetic has no effect or w . . e . .
fort.***2% In as much as the etiolo,  Sciences, Tufts School of Dental Medicine, Boston,
ogy of burning mouth remain an e MA, USA
is lack of a predictable set of ¢l - .
than a burning sensation that each i te, DMD, M’P{f__ DMSc,
Assistant Professor, Department of Oral and

administered to affected individua

it is time to co er this condition
an abnormal physical condition), yfaxillofacial Medicine and Diagnostic Sciences, Case
As such, we recommend that the
Western Reserve University, School of Dental
Medicine, Cleveland, OH, USA
. ! Anura Arivawardana, BDS, M5, MRACDS
patients and appropriate knowled i .
others addressed this topic 15 yea (OralMe ’i )
done to make a nomencl Senior Lecturer, College of Medicine and Dentistry,
cently rekindled this discussion James Cook Universily, Australia
shop on Oral Medicine (WWOM) L o f
tember 2627, 2018, meeting in ¢  Clinical Principal Dentist, Metro South Oral Health,
and this meeting served as an impe Brisbane, Australia

and promote future disci Rui Albuguerque, DMD, MS, PhD, FHEA, FDS
tion is that this name R('

“burning mouth disorder.” These di
efit from the inclusion of practitic




BURNING MOUTH SYNDROME
DIAGNOSIS BY EXCLUSION

BURNING MOUTH SYNDROME =THE INTERNATIONAL ASSOCIATION FOR THE STUDY OF
PAIN (IASP) DEFINES BMS AS:

‘A DISTINCTIVE NOSOLOGICAL ENTITY CHARACTERISED BY
‘UNREMITTING ORAL BURNING OR SIMILAR PAIN IN THE ABSENCE OF
DETECTABLE ORAL MUCOSAL CHANGES THAT CAN LAST AT LEAST 4-6
MONTHS. NO KNOWN CAUSE

IF CAUSE FOUND  ...viviviiinns BURNING MOUTH DISORDER g
OR SECONDARY BMS OR TYPE 2 BM



BMS DIAGNOSTIC CRITERIA

Diagnostic criteria ICHD
Burning mouth syndrome (BMS)

PREVIOUSLY USED TERMS:
STOMATODYNIA, OR GLOSSODYNIA WHEN CONFINED TO THE TONGUE.

DESCRIPTION:
AN INTRAORAL BURNING OR DYSAESTHETIC SENSATION, RECURRING DAILY FOR MORE THAN TWO HOURS PER DAY

OVER MORE THAN THREE MONTHS, WITHOUT CLINICALLY EVIDENT CAUSATIVE LESIONS.

DIAGNOSTIC CRITERIA:

A. ORAL PAIN FULFILLING CRITERIA B AND C

B. RECURRING DAILY FOR >2 HR PER DAY FOR >3 MONTHS
C. PAIN HAS BOTH OF THE FOLLOWING CHARACTERISTICS:

1. BURNING QUALITY
2. FELT SUPERFICIALLY IN THE ORAL MUCOSA

D. ORAL MUCOSA IS OF NORMAL APPEARANCE AND CLINICAL EXAMINATION INCLUDING SENSORY TESTING IS

NORMAL
E. NOT BETTER ACCOUNTED FOR BY ANOTHER ICHD-3 DIAGNOSIS.

COMMENTS:
THE PAIN OF 13.10 BURNING MOUTH SYNDROME (BMS) IS USUALLY BILATERAL AND ITS INTENSITY FLUCTUATES. THE

MOST COMMON SITE IS THE TIP OF THE TONGUE.
SUBJECTIVE DRYNESS OF THE MOUTH, DYSAESTHESIA AND ALTERED TASTE MAY BE PRESENT.

THERE IS A HIGH MENOPAUSAL FEMALE PREVALENCE, AND SOME STUDIES SHOW COMORBID PSYCHOSOCIAL AND
PSYCHIATRIC DISORDERS. RECENT LABORATORY AND BRAIN IMAGING INVESTIGATIONS HAVE INDICATED CHANGES

Research-Diagnostic-Criteria-for-Burning:

Mouth-Syndrome-(BMS)Y]
(Developed-atIADR-2017)9|

Lead-Justin-Durham-and-Charlotte-Currie

This-research-diagnostic-criteria-(RDC)-has-been-developed-for-use-with-patients-with-Burning-Mouth

Syndrome:-(BMS)-which-has-been-defined-as-“an-intraoral-burning-or-dysaesthetic-sensation,
urs-per-day-over-more-than-3-months,-without-evident-causative-

lesions-on-clinical-examin n-and-investigation”-by-the-International-Classification-of-Orofacial-Pain

2019'.-This-was-previousl rred-to-as-primary-BMS.-9

The-aim-of-this-RDC-is-therefore-to-exclude-any-intraoral-burning-symptoms-which-can-be-attributed
to-a-causative-lesion(s).--An-exception-to-this-is-a-patient-who-has-intraoral-burning-symptoms-with-a-
causative-lesion(s)-identified,-which-following-initiation-of treatment-for-the-causative-lesion(s)-
continues-to-report-a-persistent-burning-symptom.-In-this-case-the-patient-can-then-be-further
classified-as-having-BMS-by-the-RDC’.-q

The-criteria-will-be-developed-as-a-research-diagnostic-criteria,-which-includes-all-desirable-tests:
which-would-be-included for-research-purposes.--From-the-RDC-a-diagnostic-criteria-can-then-be
developed,-which-is-envisaged-to-be-a-shortened-version-of-the-RDC-but-practical-for-clinical-use.§

The-RDC-will-form-four-parts/axes:-self-report,-examination,-psychosocial,-biomarkers.q




MISDIAGNOSIS / DELAYED DIAGNOSIS

Vol. 129 No. 2 February 2020

Burning mouth syndrome: a diagnostic challenge .

Check for

] 02 BMS PATIENTS 25 .5% MISDIAGNOSED AS Jacob E. Freilich, BA,* Michal Kuten-Shorrer, DMD, DMSc,” Nathaniel S. Treister, DMD, DMSc,** pctes

Sook-Bin Woo, DMD, MMSc," and Alessandro Villa, DDS, PhD, MPH"*
CANDIDIASIS

Objectives. The aim of this study was to characterize the diagnostic process that patients with burning mouth syndrome (BMS)
undergo and to identify the potential pitfalls encountered in the workup and management of BMS.

Study Design. A retrospective chart review of patients with BMS seen at the Oral Medicine clinic at Brigham and Women'’s Hospi-
tal (Boston, MA) was conducted from Januarv 2014 to April 2017. Abstracted data focused on the period from onset of symptoms

to referral to the Oral Medicine clinic for ¢ .. . . .
tic tests performed, and provisional diagne  1able 111, Provisional diagnoses received by patients

Results. One hundred and two patients (86.3% females) were included (median age 60 years). Median time from onset of symp- i for oral burning before the Oral Medicine
toms to referral to the Oral Medicine clinic was 12 months (range 4-370 months). Patients saw a median of 3 providers (range ¢ consultation
1-7); 30.4% had undergone a diagnostic test; 63.7% had been given a provisional diagnosis; and 78.4% had received treatment. ¢

= * v
Candidiasis was the most common misdiagnosis (25.5%), and antifungal medication was the most frequently prescribed therapy N=102 n (%)
(27.5%). i BMS 30(29.4%)
Conclusions. Patients with BMS experience delay in diagnosis and management despite seeking and receiving professional care. ¢ Candidiasis 26 (25.5%)
Many undergo unnecessary tests and tend to be misdiagnosed or receive no diagnosis at all. Even those correctly diagnosed with Viral Infection 8 (7.8%)
BMS often receive inappropriate or ineffective treatment. (Oral Surg Oral Med Oral Pathol Oral Radiol 2020;129:120—124) GERD 8(7.8%)
Allergic reaction 6(5.9%)
Classification of Headache Disorders OLP 4(3.9%)
Talattof Z, et al. J Dent Shiraz Univ Med Sci., March 2019; 20(1): 42-47. intraoral burning or dysaesthetic ser : : :
DOI: 10.30476/DENTJODS.2019.44562 da‘lly for gl‘eatel‘ lhan 2 hOUI‘S per day HypoTallvatlon"“‘X‘erOStomla 4 (3'9%)0
3 months, without clinically evident | Other 13 (12.7%)
The Association between Burning Mouth Syndrome and Level of Thyroid The reported prevalence of BMS in th Total 99

tion ranges from 0.1% to 3.9%,” * a . - ) - -
have a major impact on quality o *More than one provisional diagnosis per patient possible.
Despite its prevalence, BMS is not w 1Other past diagnoses included Sjogren syndrome, benign migratory

! Dept. of Oral and Maxillofacial Medicine. School of Dentistry. Azad Islamic University. Shiraz. Iran. e Ll tto o A etelf

2 Shiraz Endocrinology a . ) ) - . glossitis, referred tooth pain, neuroma, laryngopharyngeal reflux, tempo-
ez sier. Conclusion: The level of TSH, Anti-TPO, and Anti-TG, Free T3, and TSH indi- romandibular disorder, fibromyalgia, tongue ulceration, effects of cho-

3 Dept. of Oral and Maxil

Hormones in Hashimotos Thyroiditis in Public Hospitals in Shiraz, 2016

Zahra Talattof 1, Hossein D 2, ‘Yasaman Parvizi 3, Negin Esnaashari ‘, Agzita Azad

lesterol medication, denture irritation.BMS, burning mouth syndrome;

ces of Hashimoto’s patients were associated with the presence and severity of GERD, gastroesophageal reflux disease; OLP, oral lichen planus.

KEY WORDS
e vonsnd - BSM. However, Free T4 level was only associated with the presence of BMS and
Hypothyroidism;

Visual Analog Scale; Ilﬂt t_hﬁ ﬂltE‘IlSlty




Table II. Reported comorbidities in patients with
burning mouth syndrome

N=102 n (%)

Psychiatric

COMORBITIDIES i
Depression 51 (50.0%)
Panic Attacks 24 (23.5%)
PTSD 12 (11.9%)
Vol. 129 No. 2 February 2020 OCD 7 (69%)
Pain
Burning mouth syndrome: a diagnostic challenge 9 Low back pain 43 (42.2%)
Jacob E. Freilich, BA,* Michal Kuten-Shorrer, DMD, DMSc,” Nathaniel S. Treister, DMD, DMSc, ™ s Neck and shoulder pain 41 (40.2%)
Sook-Bin Woo, DMD, MMSc,"* and Alessandro Villa, DDS, PhD, MPH"* Headaches/Migraines 35 (34.3%)
Objectives. The aim of this study was to characterize the diagnostic process that patients with burning mouth syndrome (BMS) TMD/Myofasmal pain 22 (21 '6%)
undergo and to identify the potential pitfalls encountered in the workup and management of BMS. Extraoral dysesthesias
Study Design. A retrospective chart review of patients with BMS seen at the Oral Medicine clinic at Brigham and Women’s Hospi-
tal (Boston, MA) was conducted from January 2014 to April 2017. Abstracted data focused on the period from onset of symptoms Dl'y Eyes 35 (34-3%)
to referral to the Oral Medicine clinic for definitive diagnosis and included providers consulted, symptom characteristics, diagnos- Skin 10 (9 8%)
tic tests performed, and provisional diagnoses and treatments offered. :
Results. One hundred and two patients (86.3% females) were included (median age 60 years). Median time from onset of symp- Eyes (other than dl'}’l']CSS) 9 (88%)
toms to referral to the Oral Medicine clinic was 12 months (range 4-370 months). Patients saw a median of 3 providers (range .
1-7); 30.4% had undergone a diagnostic test; 63.7% had been given a provisional diagnosis; and 78.4% had received treatment. Genital 4 (39%)
Candidiasis was the most common misdiagnosis (25.5%), and antifungal medication was the most frequently prescribed therapy Functional somatic Synd[“omes
(27.5%).
Conclusions. Patients with BMS experience delay in diagnosis and management despite seeking and receiving professional care. IBS 15 (14'7%)
Many undergo unnecessary tests and tend to be misdiagnosed or receive no diagnosis at all. Even those correctly diagnosed with Flbromyalgla 13 (12_7%)
BMS often receive inappropriate or ineffective treatment. (Oral Surg Oral Med Oral Pathol Oral Radiol 2020;129:120—124) . .
Chronic fatigue syndrome 10 (9.8%)
Burning mouth syndrome (BMS) is defined by the reflux disorder (GERD), and irritable bowel syndrome, Other
International Headache Society in its International among others.'*"? Current stressors 64 (62.7%)
Classification of Headache Disorders (ICHD-3)" as an The objective of this retrospective study was to char- Tinnitus 19 (1 8 6% )
intraoral burning or dysaesthetic sensation, recurring acterize the diagnostic process that patients with BMS o D70
daily for greater than 2 hours per day over greater than undergo and to identify the possible causes for delay in Palpltatlons 26 (255%)
3 months, without clinically evident causative lesions. diagnosis and/or appropriate management.

The reported prevalence of BMS in the general popula-

[ > in BMS, burning mouth syndrome; IBS, irritable bowel syndrome;
tion ranges from 0.1% to 3.9%, " and symptoms can MATERIALS AND METHODS

have a major impact on quality of life (QoL).”~’ Study characteristics and inclusion criteria OCD, obsessive-compulsive disorder; PTSD, post-traumatic stress
Despite its prevalence, BMS is not well recognized or A review of the electronic medical records of patients disorder; TMD, temporomandibular disorder.

managed by physicians or dentists.® '® Studies that seen between January 2014 and April 2017 for initial

have investigated management strategies for BMS consultation at the Division of Oral Medicine and Den-

nftan ara lacrking in ctandardizaed onfeoma damaine tr1ctrv at the Pricharm and Wamen’lc Hacrital FRWLH -
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" Check for
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MEDICAL CO-MORBIDITIES

TABLE 1 Chronological changes of patient demographics and physical comorbidities

LETTER TO THE EDITOR

syndrome

Dear Editor,

Regarding recent original article named "World Workshop on
Oral Medicine VII: Burning mouth syndrome: A systematic review
of disease definitions and diagnostic criteria utilized in random-
ized clinical trials,” the researchers conducted a systematic review
of definitions and diagnostic criteria used for burning mouth syn-
drome (BMS) studies (Ariyawardana et al., 2019%). In that study,

sease, autoimmune diseases, and
be often used as exclusion criteria
is no strong evidence to suggesta

WILEY

Medical comorbidities of patients with burning mouth

others) via referral letters. As shown in Table 1, the prevalence of
diabetes mellitus, Parkinson's disease, autoimmune diseases, and
thyroid diseases in BMS patients was constantly low: The aver-
age prevalence in 5 years is 4.5%, 0.2%, 1.8%, and 6.4%, respec-
tively. Therefore, those diseases seem to have little influence on
the majority of patients with BMS. On the other hand, Talattof et
al. reported the association between thyroid hormones and BMS
(Talattof, Dabbaghmanesh, Parvizi, Esnaashari, & Azad, 2019).
Thus, the association between thyroid diseases and BMS is still
controversial. Regarding diabetes mellitus, the prevalence of BMS

2014 2015 2016 2017' 2018 Total 4S and those mentioned diseases. in patients with diabetes mellitus is not significantly different with
:hart review of new BMS patients control group (Moore, Guggenheimer, & Orchard, 2007). Moreover,
The number Of patients Wlth BMS 309 421 255 295 263 1I543 i to demonstrate their medial co- the prevalence of diagnosed diabetes in the United States is 9.1%
sical diagnoses were confirmed (Menke, Casagrande, Geiss, & Cowie, 2015). Therefore, the preva-
Age, mean £ SD, ‘y‘ 620 + 132 643 + 121 628 + 135 649 + 132 635 + 130 636 + 130 g doctors (family physicians and lence of diabetes mellitus in BMS patients in our study is not much
Male sex, No. % 43 (14.0%) 42 (10.0%) 41 16.1%) 39 (13.2%) 37 (14.1%) 202 (13.1%) et e ol -
es of patient demographics and physical comorbidities
Hypertension, No. % 55(17.8%) 72 (17.1%) 61(23.9%) 53(18.0%)  52(19.8%) 293 (19.0%) 2014 a0t 2ot . 2o -~
Hyperlipidemia, No. % 59 (19.1%) 90 (21.4%) 38 (14.9%) 46 (15.6%) 33 (12.5%) 266 (17.2%) ; 309 421 255 295 263 1,543
62.0+13.2 6431121 62.8+13.5 64.9113.2 63.5£13.0 63.6£13.0
Cancer, No. % 29 (9.4%) 43(10.2%) 28 (11.0%) 41 (13.9%) 35(13.3%) 176 (11.4%) e mom  diess e G 2006315
Heart diseases, No. % 21(6.8%) 35 (8.3%) 29 (11.4%) 27 (9.2%) 30 (11.4%) 142 (9.2%) s
Uterine fibroid, No. % 24 (7.8%) 25 (5.9%) 11 (4.3%) 24 (8.1%) 25 (9.5%) 109 (7.1%) 29 :9.4%) 43 (10:2%) 28 (11:0%) ol (13:9%} 35 :13:3%) 176{‘11:4%)

i b o, o, o o o 21(6.8%) 35(8.3%) 29 (11.4%) 27 (9.2%) 30 (11.4%) 142 (9.2%)
Thyroid diseases, No. % 19 (6.1%) 27 (6.4%) 20 (7.8%) 16 (5.4%) 17 (6.5%) 99 (6.4%) 5 S i ou
Cerebrovascular diseases, No. % 16 (5.2%) 20(4.8%) 11 (4.3%) 20 (6.8%) 12 (4.6%) 79 (5.1%) 19(6.1%) 27(6.4%) 20 (7.8%) 16 (5.4%) 17 (6.5%) 99 (6.4%)

. . N o o o o 16(5.2%) 20 (4.8%) 11 (4.3%) 20 (6.8%) 12(4.6%) 79 (5.1%)
Diabetes mellitus, No. % 12 (3.9%) 25 (5.9%) 11 (4.3%) 10 (3.4%) 12 (4.6%) 70 (4.5%) e sEen 1w wooen  vuss  70usy
Glaucoma, No. % 8 (2.6%) 16 (3.8%) 9(3.5%) 12 (4.1%) 19 (7.2%) 64 (4.1%) et S Ak

8(2.6%) 9(2.1%) 2(0.8%) 2(0.7%) 7(2.7%) 28 (1.8%)
Autoimmune diseases, No. % 8 (2.65%) 2(2.1%) 2(0.8%) 2(0.7%) 7(2.7%) 28 (1.8%) 4(1.3%) 7(1.7%) 3(1.2%) 2(0.7%) 8(3.0%) 24 (1.6%)
1(0.3%) 0(0.0%) 2(0.8%) 3(1.0%) 1(0.4%) 710.5%)
Prostatomegaly, No. % 4(1.3%) 7 (1.7%) 3(1.2%) 2(0.7%) 8(3.0%) 24(1.6%) o) o0on sy oGow  tos a0
Epilepsy, No. % 1(0.3%) 0(0.0%) 2(0.8%) 3(1.0%) 1(0.4%) 7(0.5%) WBULTH 461N 0080 60220 0060 146650
Parkinson's disease, No. % 1(0.3%) 0(0.0%) 1(0.4%) 0(0.0%) 1(0.3%) 3(0.2%) e
No diseases, No. % 36(11.7%) 34(8.1%) 20 (7.8%) 36 (12.2%) 20 (7.6%) BT T

Abbreviation: BMS, burning mouth syndrome.
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PSYCHOLOGICAL CO MORBIDITY IN BMS

THE PSYCHIATRIC ASPECT OF BMS IS VERY IMPORTANT. A
RELATIONSHIP HAS BEEN FOUND BETWEEN BMS AND DEPRESSION,
INCREASED ANXIETY, HYPOCHONDRIA, CANCEROPHOBIA AND
EMOTIONAL INSTABILITY [4, 5].

THE MOST COMMON DIAGNOSIS ASSOCIATED WITH BMS 1S
DEPRESSION, ANXIETY DISORDERS BEING ON THE SECOND PLACE [6]
AND SLEEP DISORDERS ARE ALSO FREQUENT [7].

THESE CONDITIONS MAY BE POSSIBLE TRIGGERING FACTORS OF THE
BMS SYMPTOMS, BUT, ON THE OTHER HAND, CHRONIC SYMPTOMS
OF BMS CAN POSSIBLY LEAD TO THE APPEARANCE OF DEPRESSION
AND ANXIETY.

FURTHERMORE, BMS SYMPTOMS CAN BE SOMATIC FORMS OF
ANXIETY OR DEPRESSION [8]. IN A POLISH STUDY PUBLISHED IN
2004, IT HAS BEEN DEMONSTRATED THAT FREQUENCY OF CO-
MORBID DEPRESSIVE AND ANXIETY DISORDERS WAS MORE THAN A
HALF OF PATIENTS WITH BMS [9].
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Burning mouth syndrome: pathogenic and therapeutic concepts

Ewa Ferensztajn, Dorota Lojko, Janusz Rybakowski

Uniwersytet Medyczny w Poznaniu Klinika Psychiatrii Dorostych UM w Poznaniu
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Summary

Burning mouth syndrome (BMS) is a chronic pain condition characterized by pain, bur-
ning sensations and dryness within an oral mucosa. without any clinical changes of the latter.
It occurs approximately seven times more frequently in women, mostly in perimenopausal
age. The psychiatric aspect of BMS is significant: the most frequent co-morbidities are de-
pression and anxiety disorders, and a number of psychotropic drugs play an essential role in
its treatment. In the present review, the most important pathogenic and treatment concepts of
BMS have been discussed. The BMS may be similar to neuropathic pain and has some related
pathogenic elements with fibromyalgia and the restless leg syndrome. In primary BMS, the
features of presynaptic dysfunction of dopaminergic neurons and deficiency of endogenous
dopamine levels have been demonstrated. Other neurotransmitters such as serotonin, nora-
drenaline, histamine as well as hormonal and inflammatory factors may also play a role in
the pathogenesis of BMS. In the pharmacological treatment of BMS a variety of drugs have
been used including benzodiazepines. anticonvulsants, antidepressants and atypical antip-
sychotic drugs. In the final part of the paper, the possibility of using atypical antipsychotic
drug, olanzapine, in the treatment of BMS has been discussed. In the context of the recent
studies on this topic, a case of female patient with the BMS lasting more than ten years has
been mentioned, in whom the treatment with olanzapine brought about a rapid and significant
reduction of symptoms. The probable mechanism of the therapeutic effect of olanzapine in
BMS can include its effect on dopaminergic receptors and probably also on histaminergic,
noradrenergic and serotonergic ones.

Key words: burning mouth syndrome, dopaminergic system, olanzapine

Burning mouth syndrome (BMS) is a chronic pain syndrome which affects oral
mucous membrane. It is characterized by burning sensations, pain, pinching or numb-
ness within oral mucosa, accompanied by dryness, paresthesia, dysgeusia or hyper-
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FUNCTIONAL IMPACT

BURNING MOUTH SYNDROME PATIENTS SHOWED
POORER SCORES ON ALL SCALES COMPARED TO
THE HEALTHY SUBJECTS WITH A LOWER OHRQOL.

OHIP-14 GIVES A GREATER WEIGHT TO
PSYCHOLOGICAL AND BEHAVIOURAL OUTCOMES IN
EVALUATING ORAL HEALTH THAN GOHAI, AND
THEREFORE, IT IS A MORE EFFECTIVE QUESTIONNAIRE
IN TERMS OF THE EVALUATION OF THE TREATMENT
RESPONSE.

THE MANAGEMENT OF BMS CAN IMPROVE PAIN,
ANXIETY AND DEPRESSION AND THE OHRQOL.

Received: 10 June 2019 Revised: 9 July 2019 Accepted: 18 July 2019
DOI: 10.1111/joor. 12864
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Assessment of oral health-related quality of life, measured by
OHIP-14 and GOHAI, and psychological profiling in burning
mouth syndrome: A case-control clinical study
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Abstract

Sciences i & ¥ Objectives: To evaluate the oral health-related quality of life (OHRQol) of patients

2 ry Unit, Department of Medicine,

Surgery and Dentistry, University of Salerno,
Italy (OHIP-14) and Geriatric Oral Health Assessment Index (GOHAI) tests, assessing their

with burning mouth syndrome (BMS) by comparing the Oral Health Impact Profile-14

e dependence with pain, anxiety and depression and, secondly, to analyse the changes
Statistics, Federico Il University, Naples, L . A
ltaly in time after treatment with psychotropic drugs.

Methods: Twenty-six patients and 26 controls were included. The GOHAI, OHIP-14,
Correspondence
Daniela Adai

Neurosciences, Ry Anxiety (HAM-D and HAM-A) were performed at baseline (time 0) and after 6 months

visual analogue scale (VAS) and the Hamilton Rating Scales for Depression and

of treatment (time 1). Descriptive statistics, the Mann-Whitney non-parametric test
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PSYCHOGERIATRICS

doi:10.1111/psyg. 12449 PSYCHOGERIATRICS 2020; 20: 126128

PSYCHOGERIATRIC NOTE

A case of burning mouth syndrome leading to suicide
10 days after self-cutting of tongue

Burning mouth syndrome (BMS), also known as glo- to a psychiatrist, and she was diagnosed with a
ssodynia and stomatodynia, is a chronic oral muco- somatic symptoms disorder. As her tongue pain was
sal pain disorder, without any organic dysfunction. out of control, we hospitalized her for removing pain
An intense burning or stinging sensation, typically on and watching the wound 2 days after self-cutting.



BURNING MOUTH SYNDROME

e BURNING MOUTH SYNDROME BY DEFINITION HAS NO KNOW
CAUSE=PRIMARY (IDIOPATHIC) BURNING MOUTH SYNDROME

e THUS EXCLUSION OF SECONDARY BURNING MOUTH SYNDROME (BMS)
OR BURNING MOUTH DISORDER IS IMPORTANT IN DIAGNOSIS

 THE FOLLOWING CONDITIONS MAY PRODUCE BMS-LIKE SYMPTOMS:



BMD DISORDER: SECONDARY NEUROPATHY

Are-you-taking,-or-have-you-taken,-any-of-the-following-medications-wi
symptoms:q|

ENDOCRINE
» MENOPAUSAL
. HYPO THYROID

. DIABETES

IMMUNOLOGICAL
AUTOIMUNE

* SJOGREN SYNDROME
* SCLERODERMA

VITAMIN DEFICIENCY (B1, B2, B6, B12, FOLATE, IRON)

MEDICATION REACTION (EG, ACE INHIBITORS, ARBS,
ANTIRETROVIRALS, PSYCHOTROPIC,
ANTICHOLINERGIC,CLONAZEPAM, 1371 CHEMOTHERAPEUTIC AGENTS)
CIGUATERA NEUROTOXIN EXPOSURE [38]

PSYCHOMETRIC
ALLERGY
SUPERTASTERS
GASTRIC REFLUX GERD

NEUROPATHY ?7?

Anemia

Multiple sclerosis

Anxiety

Dehydration

Mouth breathing/nasal obstruction
Alcohol-based mouthwash
Radiation-induced stomatitis

Vesiculous bullou conditions
—  Aphthous stomatitis
—  Contact stomatitis
—  FErosive lichen planus
—  Pemphigoid
—  Pemphigus
—  Geographic tongue
Leukoplakia
Neoplasia
Chewing tobacco use
Areca nut extract exposure [37]

INFECTION
—  Bacterial infection [40]
—  Candidiasis 28]
- VIRAL

[ J>Antibioticsq

[ ]>ACE-inhibitorsq|

[ ]>ARB?q

[ J>Antiretroviralsq

[ Anticholinergic-q

[ J>Clonazepamq

[ J>Xerostomia-inducing-drugs1l

[P Thiazide-diuretics]

[ J>Antihistaminesq]
[J>0other-drugs-which-can-induce-taste-disturbance]
[Corsodyl-and-alcohol-mouthwash
[ J>Cinnamon-Aldehyde-toothpaste]

Doyou-have-any-of-the-following-illnesses-or-medical-symptoms?9|

[ J>Diabetesq

g
[P
YS!
[ J>Scleroderma

[Anaemia

[ Pviraliinfectiont]

[ P>Siogrens

[JEar-infectionq

[Heartburn/GORDY|

[ JeOther-pain-conditionsq
[JDry-eyes/mouthq

[JRadiotherapy"

[ JeChemotherapyq

[ Upper-respiratory-tract-infectiont]

[ JoLichen-Planusq

[ eLupus-or-other-connective-tissue-disordersq|
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MORR VERENZUELA CST, DAVIS MDP!, BRUCE AJ!, TORGERSON RR!. BURNING MOUTH SYNDROME: RESULTS OF SCREENING
TESTS FOR VITAMIN AND MINERAL DEFICIENCIES, THYROID HORMONE, AND GLUCOSE LEVELS-EXPERIENCE AT MAYO CLINIC OVER
A DECADE.

BACKGROUND: BURNING MOUTH SYNDROME (BMS) IS A DISORDER CHARACTERIZED BY CHRONIC MOUTH PAIN IN THE
ABSENCE OF OBJECTIVE CLINICAL ABNORMALITIES. VITAMIN OR MINERAL DEFICIENCIES MAY HAVE A ROLE IN BMS, BUT DATA
REGARDING THE PREVALENCE AND RELEVANCE OF HEMATINIC DEFICIENCIES ARE CONFLICTING. WE AIMED TO DETERMINE THE
FREQUENCY OF SPECIFIC LABORATORY ABNORMALITIES IN PATIENTS WITH BMS.

METHODS: WE RETROSPECTIVELY REVIEWED THE RESULTS OF SCREENING BLOOD TESTS IN PATIENTS WITH BMS AT OUR
INSTITUTION BETWEEN JANUARY 2003 AND DECEMBER 201 3.

RESULTS: AMONG 659 PATIENTS WITH BMS, THE MOST COMMON DECREASED VALUES OR DEFICIENCIES WERE
VITAMIN D, (15%), VITAMIN B, (15%), VITAMIN B, (5.7%), ZINC (5.7%), VITAMIN B, (5.3%), THYROTROPIN
(TSH) (3.2%), VITAMIN B, (0.8%), AND FOLIC ACID (0.7%). LABORATORY VALUES FOR FASTING BLOOD
GLUCOSE AND TSH WERE INCREASED IN 23.7% AND 5.2%, RESPECTIVELY.

CONCLUSIONS: IN PATIENTS WITH SYMPTOMS OF BMS, OUR RESULTS SUGGEST IT IS REASONABLE TO SCREEN
FOR FASTING BLOOD GLUCOSE, VITAMIN D (D, AND D5 ), VITAMIN B, , ZINC, VITAMIN B, , AND TSH.
DEFICIENCIES OF VITAMIN B, AND FOLIC ACID WERE RARE (<1% ABNORMAL).


https://www.ncbi.nlm.nih.gov/pubmed/?term=Morr%20Verenzuela%20CS%5bAuthor%5d&cauthor=true&cauthor_uid=28436021
https://www.ncbi.nlm.nih.gov/pubmed/?term=Davis%20MDP%5bAuthor%5d&cauthor=true&cauthor_uid=28436021
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bruce%20AJ%5bAuthor%5d&cauthor=true&cauthor_uid=28436021
https://www.ncbi.nlm.nih.gov/pubmed/?term=Torgerson%20RR%5bAuthor%5d&cauthor=true&cauthor_uid=28436021

MEDICATIONS CONIRIBUTING TO BMD

Table 2: Medications that possibly cause hyposalivation/

xerostomia as a side-effect
Medications

Tricyclic antidepressant
Antipsychotic

Antihistaminic

Bronchodilator

(anticholinergic and -2 agonist)
Decongestant

Antidepressant

Skeletal muscle relaxant
Antihypertensives

Chemotherapy

Protease inhibitor (for HIV)
Opioid

Benzodiazepine

Triptan

Examples (generic)

Amitriptyline, nortriptyline
Carbidopa/levodopa,
chlorpromazine
Phenergan

Tiotropium, formoterol

Oxymetazoline

Venlafaxine

Tizanidine

Furosemide, clonidine, lisinopril,
verapamil

Cyclophosphamide

Reyataz, Norvir, Kaletra
Hydrocodone, oxycodone
Diazepam

Rizatriptan

Atkinson et al., 1989; Fox 1998; Bergdahl and Bergdahl 2000; Saleh

etal., 2015
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Burning mouth syndrome (BMS) is a chronic debilitating oral condition characterised by a burning sensation of the oral mucosa
in an otherwise apparently normal person. Its aetiology and pathogenesis are obscure, but both psychogenic factors and peripheral
and central neuropathies appear to be implicated. There is no cure for BMS, and treatment with either local or systemic medications
focuses on the relief of symptoms and on improving quality of life. In recalcitrant cases, psychological/psychiatric intervention may

be helpful. In order to improve treatment outcomes, a better under ding of the pathog

of this syndrome might provide

a basis for the development of more effective management strategies. In this short review, we discuss current knowledge of the
e %

gnosis, actiopathog and of BMS.

1. Introduction

The International Association for the Study of Pain (IASP) has
described burning mouth syndrome as a chronic condition
characterised by a burning sensation of the oral mucosa for
which no cause can be found [1]. The anterior part of the
tongue is most commonly affected, followed by the labial
mucosa and occasionally the palate. The burning pain is often
accompanied by tingling or numbness and the sensation of
dryness of the mouth [2-4]. Reduced taste intensity and a
bitter or a metallic taste are experienced by about two-thirds
of those with BMS. Despite all these symptoms, the oral
mucosa and the salivary flow rate are normal [5, 6].

The burning sensation of BMS is moderate to severe in
intensity, is usually bilaterally symmetrical, and is present
every day for most of the day. It is minimal or even absent
early in the morning and during mealtimes and it seldom
interferes with sleep. In most cases, BMS starts spontaneously
[2, 4-7] and continues for several years. Only about 3% of
cases resolve over a 5-year observation period and even with
treatment only about 30% of affected persons report any
improvement [2, 3, 5, 8].

‘The worldwide prevalence of BMS is unknown because
nearly all studies have been of European or North American

populations and different diagnostic criteria have been used
in different studies [2]. The frequency of BMS increases with
age in both women and men and is highest in women aged
60-69 years [9]. The higher frequency of BMS in women
(F:M = 5:1) [10] may very well be owing to biological,
sociocultural, and psychological factors [11].

A diagnosis of BMS can be made only if the oral mucosa
is clinically normal and all systemic and local causes for
a burning sensation have been excluded (Table 1), bearing
in mind that BMS may be superimposed upon a burning
sensation of known systemic or local origin [5, 7, 8]. It is
essential for treatment purposes thus to differentiate between
BMS which is an idiopathic condition and oral mucosal
burning sensations secondary to a known cause [12, 13].

BMS is frequently associated with stressful life events,
anxiety, and depressive disorders [10, 14], and as these
psychogenic factors can either enhance or reduce perception
of pain (Figure 1), BMS can be managed by pharmacological
or by psychological means or by a combination of the two
[14, 15]. As with other chronic neuropathic pain conditions,
BMS can induce or promote psychic symptoms or can itself
be a somatic feature of a psychic disorder [11], but it is
unclear, however, whether psychogenic factors are primary
or secondary in any particular case of BMS.

TABLE 1: Some systemic and local causes of a burning sensation in
the mouth, which, therefore, by definition is not BMS [4, 8, 12,13, 18,
26].

(1) Oral mucosal conditions
(i) Erythema/erosion of whatever cause
(ii) Atrophic tongue
(iii) Candidosis
(iv) Geographic tongue
(v) Lichen planus
(vi) Pemphigoid, pemphigus
(2) Parafunctional habits
(i) Cheek sucking
(ii) Tongue thrusting
(3) Trauma: mechanical, chemical, thermal
(4) Xerostomia and altered salivary quality
(i) Radiotherapy
(ii) Chemotherapy
(iii) Other drugs
(iv) Sjégren’s syndrome
(5) Systemic factors
(i) Diabetes
(ii) Decreased levels of vitamins Bl, B2, B12, folate, iron, zinc
(iii) Abnormal thyroid function
(iv) Allergic reaction to food or dental materials
(v) Lichenoid tissue reactions
(vi) Autoimmune conditions
(vii) Hormonal disturbances
(viii) Parkinson disease
(6) Drugs
(i) Paroxetine
(ii) Angiotensin-converting enzyme inhibitors
(7) Local nerve damage
(i) Chemotherapy-associated neuropathy
(ii) Local physical irritation
(8) Various peripheral or central neuropathies

Systemic and topical medications (Table 2) have been
used in the treatment of BMS with varying degrees of
success [8]. Psychological/psychiatric intervention should be
considered only when BMS does not respond favourably
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Depression

FIGURE I: The interrelation between chronic pain, anxiety, depres-
sion, and other emotions. The greater the intensity of the pain
the greater the suffering, and anxiety, depression, and the stressful
emotions may aggravate the experience of pain.

TABLE 2: Available agents or strategies for the management of BMS
based on expert opinion and common clinical practice. Adapted
from [2].

Pharmacological agents
(1) Topical
(i) Clonazepam

(ii) Capsaicin
(iii) Doxepin
(iv) Lidocaine
(2) Systemic
(i) Tricyclic antidepressants
(ii) Selective serotonin reuptake inhibitors
(iii) Serotonin-adrenalin reuptake inhibitors
(iv) Anticonvulsants (e.g., gabapentin)
(v) Opioids
(vi) Benzodiazepines
(vii) Alpha-lipoic acid

Nonpharmacological therapy

(1) Cognitive-behavioural therapy
(2) Mindfulness meditation
(3) Other relaxation techniques




PREVALENCE: BMS

In a cross-sectional analysis of over 1000 randomly:
selected Swedish patients from Public Dental Health
Service registers, 3.7% of subjects were diagnosed with
BMS after reporting burning mouth symptoms and
undergoing a subsequent physical examination.

In contrast, Lipton et al reported a prevalence of 0.7%
based solely on self-reported symptoms from over 45 000
American households.

Haberland et al noted that 10% of new patients
observed in his practice were diagnosed with BMS.

Most recently, a large retrospective study of over 3000
Brazilian patients referred to an oral pathology service
reported a prevalence of about 1%.
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The Prevalence of Burning Mouth Syndrome: A Population-
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1-15% Tammiala-Salomen et al 1993
5.3% - Locker & Grushka 1987,1988
0.7% - Lipton et al 1993

2.6% - Basker et al 1978

10.3% - Jaafar et al 1989

1.7% - Richards & Scourfield 1996
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Burning mouth syndrome: Current concepts

Cibele Nasri-Heir, Julyana Gomes Zagury, Davis Thomas, Sowmya Ananthan
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Abstract Burning mouth syndrome (BMS) is a chronic pain condition. It has been described by the International
Headache Society as “an intra-oral burning or dysesthetic sensation, recurring daily for more than 2 h/day
for more than 3 months, without clinically evident causative lesions.” BMS is frequently seen in women
in the peri-menopausal and menopausal age group in an average female/male ratio of 7:1. The site most
commonly affected is the anterior tw rds of the tongue. The patient may also report taste alterations

B M D |S S EC O N DA RY A N D CA US ES CA N B E FO U N D and oral dryness along with the burning. The etiopathogenesis is complex and is not well-comprehended.

The more accepted theories point toward a neuropathic etiology, but the gustatory system has also been
implicated in this condition. BMS is frequently mismanaged, partly because it is not well-known among

healthcare providers. Diagnosis of BMS is made after other local and systemic causes of burning have been
B MS ( P R I MA R Y ) N O C O N S E N S U S EX | STS R E GA R Dl N G A D E Fl N ITl v E ruled out as then; the oral burning is the disease itself. The management of BMS still remains a challenge.
Benzodiazepines have been used in clinical practice as the first-line medication in the pharmacological
CA US E R ATH E R B U R N | N G M O UTH SY N D R O M E B MS A P P EA RS TO B E management of BMS. Nonpharmacological management includes cognitive behavioral therapy and
] 7 complementary and alternative medicine (CAM). The aim of this review is to familiarize healthcare providers
with the diagnosis, pathogenesis, and general characteristics of primary BMS while updating them with
M U I_Tl FACTO R | A I_ | N O R | Gl N N the current treatment options to better manage this group of patients.
Key Words: Burning mouth syndrome, neuropathic pain, orofacial pain
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MANY OF THE CURRENTLY PROPOSED ETIOLOGIES DESCRIBE

BMS as “burning pain of the tongue and/or other oral

SECONDARY, RATHER THAN PRIMARY BURNING MOUTH SYNDROME ring o e () &30 e s s e o

pain condition characterized by intra-oral burning sensation. findings.”
BMS According to the International Headache Society, BMS is ’
3 described as “an intra-oral burning or dysesthetic sensation, TERMINOLOGY/CLASSIFICATION
recurring daily for more than 2 h/day for more than 3 months,
without clinically evident causative lesions.”! Various synonyms such as stomatopyrosis, glossopyrosis,

» THERE MAY BE 3 TYPES OF BMS
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TYPES OF BMS

PERIPHERAL

APPROXIMATELY 20% OF CLINICALLY DIAGNOSED PRIMARY
BMS PATIENTS BELONG TO A SUBGROUP THAT ACTUALLY HAS
A SUBCLINICAL, NEUROPHYSIOLOGICALLY EVIDENT

TRIGEMINAL SYSTEM LESION THAT MAY BE LOCATED WITHIN THE

PERIPHERAL NERVES (LINGUAL NERVE, MANDIBULAR NERVE,
OR ENTIRE TRIGEMINAL NERVE) OR WITHIN THE BRAINSTEM
(JAASKELAINEN ET AL., 1997; FORSSELL ET AL., 2002)

CENTRAL

ANOTHER 25-36% OF PRIMARY BMS PATIENTS SHOW SIGNS
OF DECREASED INHIBITION OF THE BLINK REFLEX IN THE FORM
OF ABSENT OR DEFICIENT HABITUATION OF THE REFLEX WHEN
STIMULATING THE SUPRAORBITAL NERVE DISTRIBUTION OUTSIDE
THE SYMPTOMATIC INTRAORAL TRIGEMINAL AREA
(JAASKELAINEN ET AL., 1997; FORSSELL ET AL., 2002). THIS
MAY INDICATE A DEFECT WITHIN THE DESCENDING
DOPAMINERGIC INHIBITORY SYSTEM AS SIMILAR LOSS OF
HABITUATION OCCURS IN PARKINSON'S DISEASE (KIMURA,
2001) DUE TO DEFICIENT DOPAMINE-MEDIATED STRIATAL
INHIBITION OF THE BRAINSTEM (EVINGER ET AL., 1993).

MIXED LESIONS BOTH PERIPHERAL AND CENTRAL

CLINICAL CLASSIFICATION OF BMS

»  TYPE 1 PAIN FREE WAKING AND WORSENING DURING THE DAY 35%
LINKED TO SYSTEMIC DISORDERS (BMD OR SECONDARY)

* TYPE 2 CONTINUOUS SYMPTOMS THROUGHOUT THE DAY DIFFICULTY
GETTING TO SLEEP 55% ASSOCIATED WITH PSYCHOLOGICAL
DISORDERS

*  TYPE 3 INTERMITTENT SYMPTOMS WITH PAIN FREE PERIODS DURING

THE DAY 10% OF TOTAL AND ASSOCIATED WITH ALLERGIC REACTION

Lamey and Lewtis classification of BMS

Sub  Prevalence Clinical characteristics Associated
type % etiologies

1 35 Symptom free waking, Nutritional
progressive burning sensation deficiencies and
developing in the late morning, endocrine disorders
gradually increasing in intensity, like diabetes
reaching its peak by evening mellitus, etc.
Continuous burning symptom Associated
throughout the day, present on psychological
awakening, difficulty in getting  disorders, mood
in to sleep changes
Intermittent burning, present Display anxiety
only on some days, affecting and allergic
unusual sites reactions

BMS: Burning mouth syndrome




The peripheral subgroup demonstrates good analgesic response to local anesthesia, whereas the central subgroup
shows no response or even hyperalgesia after peripheral nerve block.!

This easy procedure also seems to be able to predict the response to topical clonazepam treatment that was
beneficial only in the peripheral subgroup of patients with BMS.

Nasri-Heir et al., 2011 demonstrated that BMS patients with complaints of longer durations presented with a
significantly elevated tingling/taste electrical detection threshold ratio, indicating a possible neurodegenerative
process, pointing to the hypofunction of the chorda tympani

The central subgroup showed higher scores in hospital anxiety and depression scores.

The Dopamine hypothesis of BMS pain comes from noninvasive brain stimulation studies showing that repetitive
transcranial magnetic stimulation, by initially releasing dopamine in the striatum thereby activating the endogenous
opioid system,32 also effectively relieves BMS pain

Is burning mouth syndrome a neuropathic pain condition? Jaaskelainen, Satu, K. PAIN: March 2018 - Volume 159 - Issue 3 - p 610-613

Grémeau-Richard C, Dubray C, Aublet-Cuvelier B, Ughetto S, Woda A. Effect of lingual nerve block on burning mouth syndrome (stomatodynia). A
randomized crossover trial. PAIN 2010;149:27-32.



https://journals.lww.com/pain/toc/2018/03000
https://journals.lww.com/pain/Fulltext/2018/03000/Is_burning_mouth_syndrome_a_neuropathic_pain.25.aspx#R16-25
https://journals.lww.com/pain/Fulltext/2018/03000/Is_burning_mouth_syndrome_a_neuropathic_pain.25.aspx#R32-25

TYPES OF BMS

* |S BILATERAL BMS DIFFERENT CONDITION TO UNILATERAL BMS<

primary BMS were included. Among them, 324 patients who complained of oral
symptoms on both sides of the oral cavity were assigned to the bilateral group and
97 patients who complained of symptoms only on one side of the oral cavity were
assigned to the unilateral group. Clinical characteristics, psychological status, and
salivary secretion were compared between the two groups. There were no
significant differences in the mean age, sex ratio, unstimulated and stimulated
salivary flow rates, or duration of symptoms between the two groups. The bilateral
group had higher levels of psychological distresses compared with the unilateral
group. The bilateral group had higher prevalence rates in burning, taste alteration,
and xerostomia than the unilateral group. The proportion of patients who considered
dental procedures as an initiating factor of BMS symptoms was higher in the
unilateral group than in the bilateral group. Conclusively, BMS patients with

Int. J. Oral Maxillofac. ! ;
https://doi.org/10.1016/j.ijom.2019.06.013, available online at https://www.sciencedirect.com

Comparison of clinical
characteristics between burning
mouth syndrome patients with
bilateral and unilateral
symptoms

M.-J. Kim, J. Kim, H.-S. Kho: Comparison of clinical characteristics between burning
mouth syndrome patients with bilateral and unilateral symptoms. Int. J. Oral
Maxillofac. Surg. 2020; 49: 38-43. © 2019 International Association of Oral and
Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.
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CURRENT HYPOTHESES FOR (PRIMARY) BMS

* NEUROPATHIC PAIN MECHANISM

* MEASURED ABNORMALITIES OF PHYSIOLOGIC RESPONSES OF THE TRIGEMINAL NERVE IN BURNING MOUTH
SYNDROME (BMS) PATIENTS.[2: 3]

o THERE IS ALSO EVIDENCE TO SUGGEST HISTOPATHOLOGIC CHANGES IN NOCICEPTIVE FIBRES IN BMS
PATIENTS.[4]

e THE DIFFERENTIATION BETWEEN A PERIPHERAL VERSUS A CENTRAL AETIOLOGY HAS NOT BEEN DETERMINED
e NOCI-PLASTIC PAIN
* PSYCHOGENIC ILLNESS
* SUPERTASTERS
e BRAIN CONNECTIVITY/ DOPAMINERGIC
e GENETIC




Corneal Confocal Microscopy Detects Small-Fibre Neuropathy in

Sleep disorders increase the risk of burning mouth syndrome: A
retrospective pOpulation-based COhOl‘t StUdy Burning Mouth Syndrome: a cross-sectional study

Article Sleep Medicine 15(11) - November 2014 101 Reads
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Burmng mouth Syndrome and pSYChOIOglcaI disorders Relevance of sleep, pain cognition, and psychological distress with regard to

pain in patients with burning mouth syndrome

LM Abetz,* NW Savage*
Geun-Shin Lee DDS, PhD?, Hye-Kyoung Kim DDS, PhD" and Mee-Eun Kim DDS, PhD®

Oral Medicine and Oral Pathology, School of Dentistry, The Untversity of Queensiand
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ABSTRACT KEYWORDS
Rev'ew Arﬂcle Objective: To clarify the influence of sleep, psychological distress, and pain catastrophizing on Pain interference;

the pain experience in patients with burning mouth syndrome (BMS). psychological distress; pain
Methods: Ninety-three patients with BMS were investigated by reviewing medical records and ““’F"f’gh'z'f'g; s'”ph
questionnaires using the Brief Pain Inventory (BPI), Pittsburgh Sleep Quality Index (PSQI), ?;:(;gheummg mout
Symptom Checklist-90 revised (SCL-90R), and pain catastrophizing scale (PCS).
g s 3 = i : . . Results: Of the 65 patients included in the study, 81.5% and 66% showed high PSQI and PCS
B urni nf-’, mo Lll h S\ n (h ome: C urre nt Ccon( (’l)t S scores, respectively.pThe PSQl, PCS, and SCL-90Ryscores correlated positively wgith pain interfer-
ence. The result of multiple regression analysis demonstrated that helplessness and rumination of
PCS significantly add to the prediction of pain interference.
Cibele Nasri-Heir, Julvana Gomes Zagury, Davis Thomas, Sowmya Ananthan Discussion: Pain catastrophizing rather than psychological distress and sleep quality seems to be
associated with pain experience in patients with BMS. Therefore, targeting pain catastrophizing,
specifically rumination and helplessness, might lead to reduction of pain-related disability in BMS
patients.
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BMS AND NEUROPATHOGENIC AETIOLOGY

PERSISTENT PERIPHERAL NEUROPATHY, THE CENTRAL AFFERENT NOCICEPTOR TERMINALS IN THE DORSAL HORN OF THE SPINAL CORD
RELEASE EXCITATORY BIOLOGICAL MEDIATORS WHICH CAN ACTIVATE POSTSYNAPTIC NMDA RECEPTORS WHICH UNDER PHYSIOLOGICAL
CONDITIONS ARE SILENT, THUS RESULTING IN CENTRAL SENSITIZATION WITH INCREASED EXCITABILITY[1].

THERE MAY ALSO BE A DECREASE IN THE FUNCTIONAL ACTIVITY OF THE GABA-MEDIATED PAIN-INHIBITORY INTERNEURON CIRCUITS IN THE
DORSAL HORN OF THE SPINAL CORD WHICH UNDER PHYSIOLOGICAL CIRCUMSTANCES INHIBIT THE GLUTAMATE/ NMDA-MEDIATED
CENTRAL SENSITIZATION [1], POSSIBLY CONTRIBUTING TO THE NEUROPATHIC PAIN OF BMS [2].

THUS, CENTRAL SENSITIZATION CHARACTERISED BY STRUCTURAL AND FUNCTIONAL NEURAL PLASTICITY RESULTS IN INCREASED EXCITABILITY
AND INCREASED TONIC ACTIVITY OF CENTRAL NOCICEPTIVE NEURONS, PLAYING AN IMPORTANT ROLE IN THE PATHOGENESIS OF BMS
[314] .

HOWEVER, SURPRISINGLY, DESPITE THE POSSIBLE ROLES OF CENTRAL SENSITIZATION AND OF PSYCHOGENIC FACTORS SUCH AS ANXIETY
OR DEPRESSION IN BMS NEUROPATHIC PAIN, IT APPEARS THAT, IN PERSONS WITHBMS,THE CO-OCCURRENCE OF OTHER CHRONIC
NEUROPATHIC PAIN DISORDERS (CENTRAL SENSITIVITY SYNDROMES)INCLUDING FIBROMYALGIA, ATYPICAL FACIAL PAIN, TRIGEMINAL
NEURALGIA, TEMPOROMANDIBULAR JOINT PAIN, BACK PAIN, AND VULVODYNIA IS RARE[4, 5. ].

THIS SUGGESTS THAT THE NEURAL PATHOGENIC MECHANISMS OF BMS ARE DISTINCT, PROBABLY LOCALISED SOME WHERE IN
THETRIGEMINAL NERVE PATHWAY [5].

1, A. |. BASBAUM, D. M. BAUTISTA, G. SCHERRER, AND D. JULIUS, ““CELLULARANDMOLECULARMECHANISMSOFPAIN,"” CELL,VOL.139,NO. 2,PP.267—-284,2009.

2. M.GRUSHKA, J.EPSTEIN,ANDA.MOTT, " ANOPEN-LABEL,DOSEESC ALATIONPILOTSTUDYOFTHEEFFECTOFCLONAZEPAMINBURNINGMOUTH SYNDROME,” ORAL SURGERY, ORAL MEDICINE, ORAL
PATHOLOGY, ORAL RADIOLOGY,ANDENDODONTOLOGY,VOL.86,NO.5,PP.557-561,1998

3. L. L. PATTON, M. A. SIEGEL, R. BENOLIEL, AND A. DE LAAT, “MANAGEMENT OF BURNING MOUTH SYNDROME: SYSTEMATIC REVIEW AND MANAGEMENT RECOMMENDATIONS,” ORAL SURGERY,
ORAL MEDICINE, ORAL PATHOLOGY, ORAL RADIOLOGY, AND ENDODONTOLOGY, VOL. 103, suppPL.39,PP.S39.E1-S39.E13,2007.

4. M.B.YUNUS,"“EDITORIALREVIEW: ANUPDATEONCENTRALSENSITIVITY SYNDROMES AND THE ISSUES OF NOSOLOGY AND PSYCHOBIOLOGY,"” CURRENTRHEUMATOLOGYREVIEWS,VOL.11,NO.2,PP.70—-
39, 2016"

5. X.MOISSET,V.CALBACHO,P.TORRES,C.GREMEAU-RICHARD,ANDR. DALLEL, “CO-OCCURRENCE OF PAIN SYMPTOMS AND SOMATOSENSORY SENSITIVITY IN BURNING MOUTH SYNDROME: A
SYSTEMATIC REVIEW,"” PLOSONE,VOL.11,NO.9,ARTICLEEO163449,2016.



NEUROPATHY CAUSING NEUROPATHIC PAIN

e AT THE TIP OF THE TONGUE COMPARED TO HEALTHY CONTROLS (GRUSHKA ET AL., 1987)

*  WITH LASER DOPPLER FLOWMETRY, VASOREACTIVITY OF THE INTRAORAL MUCOSA TO DRY ICE STIMULATION Bevrsto M hemctre 1L ,
HAS BEEN SHOWN TO BE HIGHER IN BMS PATIENTS THAN CONTROLS (HECKMANN ET AL., 2001), WHICH, AS Neuroscience
A POSITIVE SIGN, IS IN LINE WITH THE SENSORY PHENOMENON OF DECREASED PAIN TOLERANCE. RESEARCH ARTICLE Open Access

Sodium channel Na,1.7 immunoreactivity in

* MORE CONVINCING EVIDENCE FOR FOCAL INVOLVEMENT OF THE INTRAORAL SMALL FIBRE SYSTEM CAME painful human dental pulp and burning mouth
FROM A QST STUDY UTILIZING ARGON LASER STIMULATOR (SVENSSON ET AL., 1993) AND SHOWING syndrome
INCREASED DETECTION THRESHOLDS TO WARMING AND HEAT PAIN (HYPOESTHESIA AND HYPOALGESIA, I.E. Kian Beneng’, Tra Rentor!, Zehva Yiimaz!, Yiangos Yiangou? and Paveen Anand?
NEGATIVE SIGNS) TOGETHER WITH LOW PAIN TO SENSORY THRESHOLD RATIOS ON THE TONGUE MUCOSA OF
BMS PATIENTS COMPARED TO CONTROL SUBJECTS.

Background:
to affect pain

LARGE AND SMALL FIBER NEUROPATHY.

* NEUROANATOMICAL STUDIES APPLYING METHODS DEVELOPED FOR THE INVESTIGATION OF INTRAEPIDERMAL
NERVE FIBRE DENSITY FROM SKIN BIOPSIES TO THE STUDY OF EPITHELIAL DENSITY OF SMALL FIBRE ENDINGS
(ENFD) IN TONGUE MUCOSAL BIOPSIES (LAURIA ET AL., 2005; YILMAZ ET AL., 2007; BENENG ET AL., 2010; e e
PUHAKKA ET AL., 2010). THESE STRUCTURAL STUDIES HAVE NOW REPEATEDLY SHOWN SIGNIFICANT LOSS OF : ;

EPITHELIAL SMALL DIAMETER FIBRES IN THE TONGUE MUCOSA OF BMS PATIENTS

* LAURIAETAL., 2005; ALBUGUERQUE ET AL., 2006; ELIAV ET AL., 2007; YILMAZ ET AL., 2007; PUHAKKA
ET AL., 2010.

LOWER THRESHOLD TO BLINK REFLEX

* ANOTHER 25-36% OF PRIMARY BMS PATIENTS SHOW SIGNS OF DECREASED INHIBITION OF THE BLINK
REFLEX IN THE FORM OF ABSENT OR DEFICIENT HABITUATION OF THE REFLEX WHEN STIMULATING THE
SUPRAORBITAL NERVE DISTRIBUTION OUTSIDE THE SYMPTOMATIC INTRAORAL TRIGEMINAL AREA
(JAASKELAINEN ET AL., 1997; FORSSELL ET AL., 2002).

( ) BioMed Central
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Sodium channel Na v 1.7 immunoreactivity in painful human dental pulp and burning mouthsyndrome.
Beneng K, Renton T, Yilmaz Z, Yiangou Y, Anand P.
BMC Neurosci. 2010 Jun 8;11:71. doi: 10.1186/1471-2202-11-71.
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Sensory purinergic receptor P2X3 is elevated in burning mouth syndrome.
Beneng K, Yilmaz Z, Yiangou Y, McParland H, Anand P, Renton T.
Nt J Oral Maxillofa 1wra 2010 Aua:39(8):815- I




'SUPERTASTERS'

STUDIES REPORT

* INCREASED FUNGIFORM PAPILLAE (TASTE BUDS THAT ARE RELATED TO CHORDA TYMPANI
VIABILITY)

* MED ORAL PATOL ORAL CIR BUCAL. 2012 MAY 1;17(3):E362-6. FUNGIFORM
PAPILLAE DENSITY IN PATIENTS WITH BURNING MOUTH SYNDROMEAND XEROSTOMIA.
CAMACHO-ALONSO F, LOPEZ-JORNET P, MOLINO-PAGAN D

e LARYNGOSCOPE. 2017 AUG 22. DOI: 10.1002/LARY.26828. A CASE-CONTROL
EVALUATION OF FUNGIFORM PAPILLAE DENSITY IN BURNING MOUTH SYNDROME. NAUD
JM!, BENCA L2, DRANGSHOLT MT3, LERESCHE L3, CoOLDWELL SE3.

e INCREASED TASTE SENSITIVITY

o ORALDIS. 2017 APR;23(3):395-402. DOI: 10.1111/0DI1.12630. EPuB 2017 FEB
8. TASTE FUNCTION ASSESSED BY ELECTROGUSTOMETRY IN BURNING MOUTH
SYNDROME: A CASE-CONTROL STUDY. BRAUD A, DESCROIX V, UNGEHEUER
MN, ROUGEOT C, BOUCHER Y.

J Am Dent Assoc. 2007 May;138(5):628-33. Evidence of chorda tympani dysfunction in patients
with burning mouth syndrome. Eliav E!, Kamran B, Schaham R, Czerninski R, Gracely RH, Benoliel R.
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Coldwell%20SE%5bAuthor%5d&cauthor=true&cauthor_uid=28833164
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INTERACTION TASTE NERVE FIBRES AND TOUCH FIBRES IN
TONGUE MIMICKING 'PHANTOM LIMB PAIN'

« ONE SMALL STUDY PROPOSED THAT UNILATERAL CHORDA TYMPANI (TASTE) HYPOFUNCTION RESULTS IN
LINGUAL NERVE (SOMATOSENSORY) HYPERFUNCTION BY DISRUPTION OF A CENTRALLY MEDIATED EQUILIBRIUM
BETWEEN THE TWO.l[6!

o (OBSERVATION IN OTHER CONDITIONS HAS SHOWN THAT WHEN A SENSORY CIRCUIT LOSES AFFERENT SIGNALS
THAT HYPERACTIVITY MAY RESULT IN HALLUCINATORY SENSATIONS.

e EXAMPLES OF THIS INCLUDE PHANTOM LIMB SENSATION FOLLOWING AMPUTATION AND TINNITUS IN HEARING
LOSS. IT WOULD TEND TO ACCOUNT BOTH FOR PAIN AND FOR GUSTATORY DISTURBANCES IN BURNING MOUTH
SYNDROME (BMS).

* METALLIC OR SOUR TASTES ARE CONSIDERED SYMPTOMATIC MANIFESTATIONS OF AN UNDERSTIMULATED
GUSTATORY CIRCUIT WHILE UNDERSTIMULATED SENSORY CIRCUITRY MANIFESTS BURNING SENSATIONS. THE
CAUSE OF THIS PROPOSED NEUROPATHY IS UNKNOWN.

Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2011 Jul;112(1):65-72. doi: 10.1016/j.triple0.2011.02.035. Epub 2011 May
20.The role of sensory input of the chorda tympani nerve and the number of fungiform papillae
In burning mouth syndrome.Nasri-Heir C, Gomes J, Heir GM, Ananthan S, Benoliel R, Teich S, Eliav E




CENTRAL MECHANISMS

* FMRI STUDIES HAS SHOWN LESS VOLUMETRIC ACTIVATION IN THE ENTIRE BRAIN TO PAINFUL HOT STIMULI IN
PRIMARY BMS PATIENTS COMPARED TO CONTROL SUBJECTS AND, MORE SPECIFICALLY, IN THE BILATERAL
THALAMUS (ALBUQUERQUE ET AL., 2006); FINDINGS SIMILAR TO THOSE PREVIOUSLY REPORTED IN
NEUROPATHIC PAIN PATIENTS (APKARIAN ET AL., 2005).

e THE NEUROPHYSIOLOGIC PHENOMENON OF DEFICIENT HABITUATION OF THE R2 COMPONENTS OF THE BLINK
REFLEX WITH SUPRAORBITAL NERVE STIMULATION IN PRIMARY BMS PATIENTS INITIATED A SERIES OF STUDIES ON
THE ROLE OF BRAIN DOPAMINE SYSTEM IN PAIN (JAASKELAINEN ET AL., 2001; HAGELBERG ET AL., 2003,
2004).

* NEUROTRANSMITTER POSITRON EMISSION TOMOGRAPHY (PET) STUDIES HAVE DEMONSTRATED A SIGNIFICANT
DECREASE IN FLUORO-DOPA-TRACER UPTAKE IN THE PRESYNAPTIC NERVE TERMINALS OF THE PUTAMEN ON
BOTH SIDES INDICATING LOW LEVEL OF DOPAMINE IN THE NIGROSTRIATAL NEURONS OF BMS PATIENTS
COMPARED TO AGE MATCHED CONTROLS (JAASKELAINEN ET AL., 2001).

 HOWEVER, ON INDIVIDUAL PATIENT LEVEL, NOT ALL PRIMARY BMS PATIENTS SHOW PET FINDINGS
COMPATIBLE WITH DECREASE IN STRIATAL DOPAMINE. DEFICIENT DOPAMINERGIC TOP-DOWN INHIBITION
MAY THUS BE A CONTRIBUTING FACTOR TO THE CLINICAL SYMPTOMATOLOGY IN A SUBGROUP OF BMS
PATIENTS, SIMULTANEOUSLY WITH OR INDEPENDENT OF FOCAL PERIPHERAL NEUROPATHY.



ORIGINAL RESEARCH

CENTRAL
FUNCTIONAL IMAGING STUDIES

THE RESULTS SHOWED THAT BMS PATIENTS HAD HIGHER
DEPRESSION AND ANXIETY LEVELS THAN CONTROLS.

BMS PATIENTS SHOWED LOWER GRAY MATTER VOLUME
(GMV) IN THE BILATERAL VENTROMEDIAL PREFRONTAL CORTEX
(VMPFC) AND INCREASED FUNCTIONAL CONNECTIVITY
BETWEEN THIS REGION AND THE BILATERAL AMYGDALA.

REGION OF INTEREST (ROI) ANALYSIS SUGGESTED THAT THE
FUNCTIONAL CONNECTIVITY BETWEEN THE BILATERAL VMPFC
AND AMYGDALA CORRELATED WITH THE YEARS OF BMS
ILLNESS IN PATIENTS.

THE BRAIN MEASURES COULD PREDICT THE YEARS OF
SYMPTOMS IN THE BMS GROUP. THESE RESULTS SUGGEST A
POTENTIAL NEUROMARKER FOR THE DIAGNOSIS AND
TREATMENT OF BMS.
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Structural and Functional
Connectivity Between the Amygdala
and Orbital Frontal Cortex in Burning
Mouth Syndrome: An fMRI Study

Ying Tan', Xunhua Wu?, Jing Chen?®, Lingyu Kong® and Zhaoxin Qian**

Featuring a burning sensation in the tongue or other oral sites in the absence of observable
lesions or laboratory findings, burning mouth syndrome (BMS) is a chronic intraoral pain
disorder, which is one of the most common medically unexplained oral symptoms/
syndromes. Previous studies have suggested that brain changes are involved in BMS;
however, the small number of participants in these studies limited the conclusions that
could be drawn. The present study aimed to further elucidate the brain anatomical and
functional changes in BMS with a relatively large sample. Fifty-three patients (26 BMS
patients and 27 gender- and age-matched controls) were recruited. Demographic
information was collected via interviews. Visual analogue scale (VAS), anxiety, and
depression scale were administered. Participants underwent an MRI scan (including one
high-resolution structural scan, one diffusion tensor image, and one session of resting
state scan) on the same day. The results showed that BMS patients had higher depression
and anxiety levels than controls. BMS patients showed lower gray matter volume (GMV)
in the bilateral ventromedial prefrontal cortex (VMPFC) and increased functional connectivity
between this region and the bilateral amygdala. Region of interest (ROI) analysis suggested
that the functional connectivity between the bilateral VMPFC and amygdala correlated
with the years of BMS iliness in patients. The brain measures could predict the years of
symptoms in the BMS group. These results suggest A potential neuromarker for the
diagnosis and treatment of BMS.

Keywords: burning mouth syndrome, brain, functional connectivity, amygdala, ventromedial prefrontal cortex




PERIPHERAL NERVE BLOCK (LINGUAL NERVE)

*  UNILATERAL PERIPHERAL LINGUAL NERVE BLOCK WITH LIDOCAIN HAS BEEN SHOWN TO RESULT, ON THE GROUP LEVEL, IN
SIGNIFICANT, IPSILATERAL OR BILATERAL SYMPTOM RESOLUTION IN PRIMARY BMS (GREMEAU-RICHARD ET AL., 2010).

e HOWEVER, ON INDIVIDUAL PATIENT LEVEL, PRIMARY BMS PATIENTS WERE SHOWN TO RESPOND IN TWO VERY DISTINCT WAYS,
ONE SUBGROUP, CALLED “PERIPHERAL BMS"”, SHOWING CLINICALLY MEANINGFUL PAIN REDUCTION ON VISUAL ANALOGUE
SCALE AND ANOTHER “CENTRAL" SUBGROUP SHOWING NO PAIN REDUCTION OR EVEN AN INCREASE IN BURNING PAIN
AFTER TECHNICALLY SUCCESSFUL LINGUAL NERVE BLOCK.

* [N ADDITION, HOSPITAL ANXIETY AND DEPRESSION (HAD) SCORES WERE SIGNIFICANTLY HIGHER IN THE “CENTRAL" THAN THE
“PERIPHERAL" BMS SUBGROUP.

s
Local Anaesthetic Injection Indicates Central Nervous ING’S
System Involvement in Burning Mouth Syndrome

College

Kiran Beneng', Steven C R Williams?, Tara F on', and Matthew A Howard? LONDON
*King's College London Dental Institute, UK 2Department of imaging, King’s College London, UK
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BRAIN CONNECTIVITY

BURNING MOUTH SYNDROME (BMS) IS A CHRONIC INTRAORAL PAIN SYNDROME FEATURING IDIOPATHIC ORAL PAIN

AND BURNING DISCOMFORT DESPITE CLINICALLY NORMAL ORAL MUCOSA. THE ETIOLOGY OF CHRONIC PAIN SYNDROME IS UNCLEAR, BUT
PRELIMINARY NEUROIMAGING RESEARCH HAS SUGGESTED THE ALTERATION OF VOLUME, METABOLISM, BLOOD FLOW, AND DIFFUSION AT
MULTIPLE BRAIN REGIONS. ACCORDING TO THE NEUROMATRIX THEORY OF MELZACK, PAIN SENSE IS GENERATED IN THE BRAIN BY THE NETWORK
OF MULTIPLE PAIN-RELATED BRAIN REGIONS. THEREFORE, THE ALTERATION OF PAIN-RELATED NETWORK IS ALSO ASSUMED AS AN ETIOLOGY OF
CHRONIC PAIN. IN THIS STUDY, WE INVESTIGATED THE BRAIN NETWORK OF BMS BRAIN BY USING PROBABILISTIC TRACTOGRAPHY AND GRAPH
ANALYSIS.

METHODS: FOURTEEN BMS PATIENTS AND 14 AGE-MATCHED HEALTHY CONTROLS UNDERWENT 1.5T MRI. STRUCTURAL CONNECTIVITY WAS
CALCULATED IN 83 ANATOMICALLY DEFINED REGIONS WITH PROBABILISTIC TRACTOGRAPHY OF 60-AXIS DIFFUSION TENSOR IMAGING AND 3D
T1-WEIGHTED IMAGING. GRAPH THEORY NETWORK ANALYSIS WAS USED TO EVALUATE THE BRAIN NETWORK AT LOCAL AND GLOBAL
CONNECTIVITY.

RESULTS: IN BMS BRAIN, A SIGNIFICANT DIFFERENCE OF LOCAL BRAIN CONNECTIVITY WAS RECOGNIZED AT THE BILATERAL ROSTRAL ANTERIOR
CINGULATE CORTEX, RIGHT MEDIAL ORBITOFRONTAL CORTEX, AND LEFT PARS ORBITALIS WHICH BELONG TO THE MEDIAL PAIN SYSTEM;
HOWEVER, NO SIGNIFICANT DIFFERENCE WAS RECOGNIZED AT THE LATERAL SYSTEM INCLUDING THE SOMATIC SENSORY CORTEX. A
STRENGTHENED CONNECTION OF THE ANTERIOR CINGULATE CORTEX AND MEDIAL PREFRONTAL CORTEX WITH THE BASAL GANGLIA, THALAMUS,
AND BRAIN STEM WAS REVEALED.

CONCLUSION: STRUCTURAL BRAIN NETWORK ANALYSIS REVEALED THE ALTERATION OF THE MEDIAL SYSTEM OF THE PAIN-RELATED BRAIN
NETWORK IN CHRONIC PAIN SYNDROME.

Neuroradiology. 2017 May;59(5):525-532. doi: 10.1007/500234-017-1830-2. Epub 2017 Mar 30. Altered structural connectivity of pain-related brain network

in burning mouth syndrome-investigation by graph analysis of probabilistic tractography Wada A', Shizukuishi T2, Kikuta J2, Yamada H?, Watanabe
Y23, Imamura Y4, Shinozaki T4, Dezawa K4, Haradome H?, Abe O?
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POTENTIAL BIOMARKERS IN BMS

Burning mouth syndrome (BMS) is a chronic pain disorder characterized by severe burning sensation in normal looking oral mucosa.
Diagnosis of BMS remains to be a challenge to oral healthcare professionals because the method for definite diagnosis is still uncertain. In
this study, a quantitative saliva proteomic analysis was performed in order to identify target proteins in BMS patients' saliva that may be
used as biomarkers for simple, non-invasive detection of the disease. By using isobaric tags for relative and absolute quantitation labeling
and liquid chromatography-tandem mass spectrometry to quantify 1130 saliva proteins between BMS patients and healthy control subjects,
we found that 50 proteins were significantly changed in the BMS patients when compared to the healthy control subjects (

p £0.05, 39 up-regulated and 11 down-regulated).

Four candidates,
« alpha-enolase
* interleukin-18 (IL-18)
« kallikrein-13 (KLK13)
« cathepsin G, were selected for further validation.

Based on enzyme-linked immunosorbent assay measurements, three potential biomarkers
« Alpha-enolase
« IL-18
« KLK13, were successfully validated. The fold changes for alpha-enolase, IL-18, and KLK13 were determined as 3.6, 2.9,
and 2.2 (burning mouth syndrome vs. control), and corresponding receiver operating characteristic values were determined
as 0.78, 0.83, and 0.68, respectively.

Mol Pain. 2017 Jan;13:1744806916686796. doi: 10.1177/1744806916686796.

Potential protein biomarkers for burning mouth syndrome discovered by quantitative proteomics. Ji EH!, Diep C1, Liu T?, Li H?, Merrill
R!, Messadi D1, Hu S1.
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SENSORY TESTING ALL BMS PATIENTS

RECOMMENDED REGIME FOR RESEARCH

Step-wise diagnosiic war

= of burning moath pariemnts. 5iep 1 examinanons aid in the

llagnosiics of BM sympioms, Steps 2 and 3 examinations denne the level an

extent of newropathic abnormalities in primary BMS, Step 4 reveals deficiencies in top-down inhibition. Different alternative tests for intracral small fibre funcrion can be wsed at
Step 1, according to availabilicy. Step 5 describes additional tests for further imvestigation of aetiology, exact location, and extent of nervous system pathology related to BMS.

Step 1
alternative &

Step 1
alternative B

Step 5 Optional

Test

Electrogustatometry: Ratio of
taste-to-tingling detection
thresholds to electrical stimuli
Thermal guantitative sensory
testing (Q5T) on the tongue
mucosa (small thermaode, both
sides: warm, cool, heat pain and
cold pain detection thresholds;
pain tolerance)

Blink reflex with stimulaton of
supraorbital, mental, and lingual
nerve distriburions

Masseter reflex

Tongue mucosal punch biopsy:
epithelial {ENFD) and
subepithelial (SENFD) nerve
fibre density

Habituation of the blink reflex:

1 Hz repetitive electrical
stimulation of the supraorbital
nerve

a. ENMG: bulbar region,
extremities

b. Thermal Q5T or skin biopsy for
EMFD in the extremities

c. MRl targeted according to
abnormal findings at Step 2

Result

High ratio

Mormal ratis

Thermal hypoesthesiafanaesthesia or thermal
hypoalgesialanalgesia

Thermal allodynia/hyperesthesia

Mormal

Abnormal (afferent pattern)
Abnormal partialfmixed patterns
Mormal brainstem reflexes

Decreased ENFD only
Decreased EMFD and SEMFD
Mormal

Abnormal excitability and normal findings at
steps 1, 2 and 3

Abnormal excitability and abnormal findings
at steps 1A, 18, 2 ar 3

Mormal findings steps 1, 2, 3 and 4
Abnormal

Abnormal

Abnormal

Interpretation

Primary BMS, neuropathic alteration of the taste afferent
system

Secondary BMS{healthy

Meuropathic pain due to small diameter fibre neuropathy or
central pain

Possible small fibre neurspathy or central pain

Confirm non-neurspathic natwre with blink reflex or biopsy

Lingual/mandibularftrigeminal neuwropathic pain
Central pain due to brainstem pathology
Pure small fibre neuropathy or not neuropathic pain

Pure peripheral small fibre neuropathy
Peripheral lingual/mandibularfirigeminal neurcpathy
Central or not neurapathic pain

Central pain due to top-down disinhibition (maybe related to
striatal dopamine depletion}

MNeuropathic pain combined with deficient top-doam
inhibition

Miost likely mot neuropathic pain

More exact localization of fecal or generalized peripheral
neuropathy

Generalized small diameter fibre neuropathy

Exact lecation of structural pathology, central pain

Satu K.Jaaskelainen Pathophysiology of primary burning mouth syndrome Clinical Neurophysiology
Volume 123, Issue 1, January 2012, Pages 71-77
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Burning mouth syndrome

Abstract

Objective: To review the clinical entity of primary burning mouth syndrome (BMS), its pathophysiological mechanisms,
accurate new diagnostic methods and evidence-based treatment options, and to describe novel lines for future research
regarding aetiology, pathophysiology, and new therapeutic strategies.

Description: Primary BMS is a chronic neuropathic intracral pain condition that despite typical symptoms lacks clear
clinical signs of neuropathic involvement. With advanced diagnostic methods, such as quantitative sensory testing of small
somatosensory and taste afferents, neurophysiological recordings of the trigeminal system, and peripheral nerve blocks,
most BMS patients can be classified into the peripheral or central type of neuropathic pain. These two types differ
regarding pathophysiological mechanisms, efficacy of available treatments, and psychiatric comorbidity. The two types
may overlap in individual patients. BMS is most frequent in postmenopausal women, with general population prevalence
of around 1%. Treatment of BMS is difficult; best evidence exists for efficacy of topical and systemic clonazepam.
Hormonal substitution, dopaminergic medications, and therapeutic non-invasive neuromodulation may provide efficient
mechanism-based treatments for BMS in the future.

Conclusion: We present a novel comprehensive hypothesis of primary BMS, gathering the hormonal, neuropathic, and
genetic factors presumably required in the genesis of the condition. This will aid in future research on pathophysiology and
risk factors of BMS, and boost treatment trials taking into account individual mechanism profiles and subgroup-clusters.

Keywords
Burning mouth syndrome, epidemiology, pathophysiology, diagnosis, treatment

Date received: § November 2016; revised: 30 Decomber 2016; 30 January 2017; accopted: 31 January 2017

Definition

The International Headache Society (1) defines burning
mouth syndrome (BMS) as an “intraoral burning or
dysaesthetic sensation, recurring daily for more than 2
hours per day over more than 3 months, without clin-
ically evident causative lesions”. This definition
does not regard BMS psychogenic pain, as it was
generally held to be until two decades ago (2,3), but on
the contrary lists it under the heac cranial
neuropathies” in the IHS classification (1) and
includes “burning or dysaesthetic sensation”, clearly
referring to neuropathic mechanisms. This newer
view has been substantinted by recent histological,
neurophysiologic, brain imaging and quantitative sen-
sory testing (QST) data, as will be described in detail
further on.

Classification

The International Association for the Study of Pain
(IASP) first recognized BMS in 1994 as an identified

entity, labelled “glossodynia and sore mouth” (4).

The initial proposal that BMS belonged to a group of

idiopathic orofacial conditions, also including atypical
odontalgia, atypical facial pain and some of the tem-
poro-mandibular joint and masticatory muscle pains
(5,6) was later confirmed when cluster analysis was
applied to all types of chronic orofacial pain st

a prospective multicentre study (7). The sis
showed three main clusters, representing neuralgic, vas-
cular, and idiopathic groups of orofacial pains. Wi

the idiopathic group, later called the dysfunctional
group, BMS emerged as the most distinct subgroup
with a homogeneous set of symptoms.

'Department of Clinical Neurophysiology, University of Turku and Turku
University Hospital, Turku, Finland

*Université Clermont Auvergne, CROC and University Hospital,
Odontology department; Clermont-Ferrand, France
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Table I. Tests currently available for the diagnostic work-up of burning mouth (BMS) patients. With appropriate combinations,
diagnosis and grading of subclinical trigeminal neuropathies and brainstem pathology can be done. In addition, multiple tests profile the
pathophysiological processes on individual patient level, enabling a rational search for more specific aetiologies and mechanism-based

treatment approaches.

Test and measured variables Result

Interpretation in patients with
intraoral burning pain

Electrogustatometry:

Ratio of taste-to-tingling detection  High ratio
thresholds to electrical stimuli
Normal ratio

Thermal quantitative sensory testing (QST) on the tongue mucosa:

Warm, cool, heat pain and cold pain  Thermal hypoesthesia/anaesthesia
detection thresholds Pain
tolerance Thermal hypoalgesia/analgesia

Thermal allodynia/ hyperesthesia

Normal
Brainstem reflexes:

Blink reflex with stimulation of Abnormal (afferent pattern)
supraorbital, mental, and lingual
nerve distributions Abnormal partial / mixed patterns

Masseter reflex Normal brainstem reflexes

Tongue mucosal biopsy:

Epithelial (ENFD) and subepithelial  Decreased ENFD, normal SENFD
(SENFD) nerve fibre density
Decreased ENFD and SENFD

Normal

Habituation of the blink reflex:

Decrease in R2 component area Abnormal excitability and normal find-
with | Hz repetitive electrical ings in tests for peripheral nerves
stimulation of the supraorbital
nerve

Abnormal excitability and abnormal
findings in QST or brainstem reflex
recordings

Normal habituation

Tests to further localize nervous system pathology

ENMG: Face, bulbar region, Abnormal
extremities

Thermal QST or skin biopsy for Abnormal
ENFD in the extremities

MRI targeted according to abnormal ~ Abnormal
findings in neurophysiclogic tests

Primary BMS

Secondary BMS or healthy

Neuropathic pain due to small fibre neuropathy or
central pain
Possible small fibre neuropathy or central pain

May be neuropathic or non-neuropathic

Central nigrostriatal dopamine deficit or healthy

Lingual/mandibular/trigeminal neuropathic pain
Central pain due to brainstem pathology

Not neuropathic pain, or pure small
fibre neuropathy

Pure peripheral small fibre neuropathy
Peripheral lingual/mandibular /trigeminal neuropathy

Central or not neuropathic pain

Central pain due to top-down disinhibition (maybe
related to striatal dopamine depletion)

Neuropathic pain combined with deficient top-down
inhibition

Normal dopamine mediated descending inhibition

More exact localization of peripheral neuropathy:
Focal or generalized
Generalized peripheral small fibre neuropathy

Exact location of structural central nervous system
pathology

(continued)
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entity, labelled *glossodynia

Definition The initial proposal that BM$

The International Headache Society (1) defines burning
mouth syndrome (BMS) as an “intraoral burning or
dysaesthetic sensation, recurring daily for more than 2
hours per day over more than 3 months, without clin-
ically evident causative lesions”. This definition
does not regard BMS as a psychogenic pain, as it was
generally held to be until two decades ago (2,3), but on
the contrary lists it under the heac i
neuropathies” in the IHS cl ficati and
includes “burning or dysaesthetic sensation”, clearly
referring to neuropathic mechanisms. This newer
view has been substantinted by recent histological,
neurophysiologic, brain imaging and quantitative sen-
sory testing (QST) data, as will be described in detail
further on.

Classification

The International Association for the Study of Pain
(IASP) first recognized BMS in 1994 as an identified

idiopathic orofacial condition
odontalgia, atypical facial pal
poro-mandibular joint and n
(5,6) was later confirmed wl
applied to all types of chroni
a prospective multicentre s
showed three main clusters, re|
cular, and idiopathic groups o
the idiopathic group, later «
group, BMS emerged as the
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Table 1. Tests currently available for the diagnostic work-up of burning mouth (BMS) patients. With appropriate combinations,
diagnosis and grading of subclinical trigeminal neuropathies and brainstem pathology can be done. In addition, multiple tests profile the
pathophysiological processes on individual patient level, enabling a rational search for more specific aetiologies and mechanism-based

treatment approaches.

Test and measured variables

Result

Interpretation in patients with
intracral burning pain

Electrogustatometry:

Ratio of taste-to-tingling detection
thresholds to electrical stimuli

Thermal quantitative sensory testing (QST) on the tongue mucosa:

Warm, cool, heat pain and cold pain
detection thresholds Pain
tolerance

Brainstem reflexes:
Blink reflex with stimulation of
supraorbital, mental, and lingual

nerve distributions

Masseter reflex

High ratio

Mormal ratio

Thermal hypoesthesia/anaesthesia
Thermal hypoalgesia/analgesia
Thermal allodynia/ hyperesthesia

Mormal

Abnormal (afferent pattern)
Abnormal partial / mixed patterns

Marmal brainstem reflexes

Primary BMS

Secondary BMS or healthy

Neuropathic pain due to small fibre neuropathy or
central pain
Possible small fibre neuropathy or central pain

May be neuropathic or non-neuropathic

Central nigrostriatal dopamine deficit or healthy

Lingual/mandibular/trigeminal neuropathic pain
Central pain due to brainstem pathology

Mot neuropathic pain, or pure small
fibre neuropathy
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Objective: To review the clinical entity of primary burning mc
accurate new diagnostic methods and evidence-based treatmer
regarding aetiology, pathophysiology, and new therapeutic stra
Description: Primary BMS is a chronic neuropathic intracral
clinical signs of neuropathic involvement. With advanced diagno
somatosensory and taste afferents, neurophysiological recordir
most BMS patients can be classified into the peripheral or ¢
regarding pathophysiological mechanisms, efficacy of available
may overlap in individual patients. BMS is most frequent in pos
of around 1%. Treatment of BMS is difficult; best evidence
Hormonal substitution, dopaminergic medications, and therap¢
mechanism-based treatments for BMS in the future.
Conclusion: We present a novel comprehensive hypothesis o
genetic factors presumably required in the genesis of the conditi
risk factors of BMS, and boost treatment trials taking into acco
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Definition

The International Headache Society (1) defines burning
mouth syndrome (BMS) as an “intraoral burning or
dysaesthetic sensation, recurring daily for more than 2
hours per day over more than 3 months, without clin-
ically evident causative lesions”. This definition
does not regard BMS as a psychogenic pain, as it was
generally held to be until two decades ago (2,3), but on
the contrary lists it under the he: ainful cranial
neuropathies” in the IHS classificati

includes “burning or dysaesthetic sensation”, clearly
referring to neuropathic mechanisms. This newer
view has been substantinted by recent histological,
neurophysiologic, brain imaging and quantitative sen-
sory testing (QST) data, as will be described in detail
further on.

Classification

The International Association for the Study of Pain
(IASP) first recognized BMS in 1994 as an identified

Blink reflex with stimulation of
supraorbital, mental, and lingual
nerve distributions

Masseter reflex

Tongue mucosal biopsy:

Epithelial (ENFD) and subepithelial
(SENFD) nerve fibre density

Habituation of the blink reflex:

Decrease in R2 component area
with | Hz repetitive electrical
stimulation of the supraorbital
nerve

Abnormal (afferent pattern)
Abnormal partial / mixed patterns

Mormal brainstem reflexes

Decreased ENFD, normal SENFD
Decreased ENFD and SENFD

Maormal

Abnormal excitability and normal find-
ings in tests for peripheral nerves

Abnormal excitability and abnormal
findings in QST or brainstem reflex
recordings

Mormal habituation

Tests to further localize nervous system pathology

ENMG: Face, bulbar region,
extremities

Thermal QST or skin biopsy for
ENFD in the extremities

MRI targeted according to abnormal
findings in neurophysiologic tests

Abnormal

Abnormal

Abnormal

Lingual/mandibular/trigeminal neuropathic pain
Central pain due to brainstem pathology

Not neuropathic pain, or pure small
fibre neuropathy

Pure peripheral small fibre neuropathy

Peripheral lingual/mandibular /trigeminal neuropathy

Central or not neuropathic pain

Central pain due to top-down disinhibition (maybe
related to striatal dopamine depletion)

Neuropathic pain combined with deficient top-down
inhibition

Mormal dopamine mediated descending inhibition

More exact localization of peripheral neuropathy:
Focal or generalized
Generalized peripheral small fibre neuropathy

Exact location of structural central nervous system

pathology

(continuad)
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Aims: To compare somatosensory function profiles and psychologic factors in
patients with primary burning mouth syndrome (BMS) and healthy controls and to
evaluate correlations of subjective pain ratings with H()malr)ﬁ:\nsnlydml psychologic

parameters, Methods: A quantitati
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correlations and multiple linear re
had somatosensory abnormalities
controls (P = .033). The abnormaliti
to thermal nonnoxious stimuli (TSL
mechanical pressure stimuli (PPT
thermal pain stimuli (CPT = 3.3%), :
stimuli (WUR = 6.7%), pressure sti
(HPT = 3.3%). The most frequent I
somatosensory function with no so
and mechanical somatosensory fum
for gain of mechanical somatosens
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Objective: To review the clinical entity of primary burning mouth syndrome (BMS), its pathophysiological mechanisms,
accurate new diagnostic methods and evidence-based treatment options, and to describe novel lines for future research
regarding aetiology, pathophysiology, and new therapeutic strategies.

Description: Primary BMS is a chronic neuropathic intraoral pain condition that despite typical symptoms lacks clear
clinical signs of neuropathic involvement. With advanced diagnostic methods, such as quantitative sensory testing of small
somatosensory and taste afferents, neurophysiological recordings of the trigeminal system, and peripheral nerve blocks,
most BMS patients can be classified into the peripheral or central type of neuropathic pain. These two types differ
regarding pathophysiological mechanisms, efficacy of available treatments, and psychiatric comorbidity. The two types
may overlap in individual patients. BMS is most frequent in postmenopausal women, with general population prevalence
of around 1%. Treatment of BMS is difficult; best evidence exists for efficacy of topical and systemic clonazepam.

Hormonal i inergic
mechanism-based treatments for BMS in the future.

and therapeutic non-invasive neuromodulation may provide efficient

Conclusion: We present a novel comprehensive hypothesis of primary BMS, gathering the hormonal, neuropathic, and
genetic factors presumably required in the genesis of the condition. This will aid in future research on pathophysiology and
risk factors of BMS, and boost treatment trials taking into account individual mechanism profiles and subgroup-clusters.

Keywords

Burning mouth syndrome, epidemiology, pathophysiology, diagnosis, treatment
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Definition

The International Headache Society (1) defines burning
mouth syndrome (BMS) as an “intraoral burning or
dysacsthetic sensation, recurring daily for more than 2
hours per day over more than 3 months, without clin-
ically evident causative lesions”. This definition
does not regard BMS as a p.ydmwnh pain, ..\ it was
generally held to hL, until two decd
the contrary

n the IHS § ll) and
includes “burning or dysaestheti ion", clearly
referring to neuropathic mechanisms.
view has been substantiated by recent histologi
neurophysiolog g and quantitative

further on.

Classification

The International Association for the Study of
(IASP) first recognized BMS in 1994 as an id.

entity, labelled “glossodynia and sore mouth™ (4).

T'he initial proposal that BMS belonged to a group of

idiopathic orofacial conditions, also including atypical
odontal atypical facial pain and some of the tem-
poro-mandibular joint and masticatory muscle pum\
(5,6) was later confirmed when ¢l analysi
applied to all types of chronic orofacial pain st

a prospective multicentre  study (7] l]lL analysis
showed three main clusters, representing neuralgic, vas-
cular, and idiopathic groups of orof: . Within
the idiopathic group, later called the dysfunctional
group, BMS emerged as the most distinct subgroup
with a homogencous set of symptoms.
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Pathophysiology of primary burning mouth syndrome
with special focus on taste dysfunction: a review
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Primary burning mouth syndrome (BMS) is a chronic
oral condition characterized by burning pain often
accompanied with taste dysfunction and xerostomia. The
most compelling evidence concerning BMS pathophysiol-
ogy comes from studies on the somatosensory system
using neurophysiologic or psychophysical methods such
as blink reflex, thermal quantltatlve sensory testing, as
well as functional brain imaging. They have provided con-
vincing for neuropathi ent at several
levels of the somatosensory system in BMS pain patho-
physiology. The number of taste function studies trying
to substantiate the subjective taste disturbances or stud-
ies on salivary factors in BMS is much more limited, and
most of them suffer from definitional and methodological
problems. This review aims to critically evaluate the
existing literature on the pathophysiology of BMS, paying
special attention to the correctness of case selection and
the methodology used in published studies, and to sum-
marize the current state of knowledge. Based on the rec-
ognition of several gaps in the current understanding of
the pathophysiology of BMS especially as regards taste
and pain system interactions, the review ends with future
scenarios for research in this area.

Oral Diseases (2015) 21, 937-948

Keywords: primary burning mouth syndrome; pathophysiology;
taste dysfunction; saliva; taste

Introduction

Burning mouth syndrome (BMS) is a chronic oral condi-
tion characterized by burning pain, often accompanied
with taste dysfunction (dysgeusia, taste phantoms) or dry
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mouth sensation (xerostomia). Noticeable is that hyposali-
vation by itself can also induce burning sensation in the
mouth without being true BMS.

Burning mouth syndrome remained an enigma for a
long time, but during the last years, knowledge of the
pathophysiology of BMS has considerably increased.
Research has particularly focused on the trigeminal
somatosensory system to unravel the background of BMS
pain, and various types of abnormalities have been found
at several levels of the somatosensory system.

Much less attention has been paid to the other aspects
of the syndrome, taste disorders and xerostomia. The num-
bers of taste function studies trying to substantiate the sub-
jective taste disturbances or studies on salivary factors are
much more limited. The aim of this article was to review
the existing literature on the pathophysiology of BMS,
with special focus on studies on taste dysfunction and
xerostomia in BMS.

BMS - clinical features

Burning mouth syndrome is characterized by burning
mucosal pain that is not due to any other local or systemic
causes, and arises from a clinically normal, healthy
mucosa (Bergdahl and Bergdahl, 1999; Woda and Pion-
chon, 1999; Zakrzewska and Hamlyn, 1999; Zakrzewska
et al, 2005; Markman and Eliav, 2013). The International
Classification of Headache Disorders defines BMS accord-
ingly as ‘an intraoral burning or dysesthetic sensation,
recurring daily for more than 2 h per day over more than
3 months, without clinically cvident causative lesions’
(The International Classification of Headache Disorders,
2013). In addition to pain, BMS patients often complain
of a feeling of oral dryness or taste disturbances justifying
the use of the term ‘syndrome’ (Scala er al, 2003; Granot
and Nagler, 2005; Zakrzewska et al, 2005)

Burning mouth syndrome diagnosis is in practice based
on the exclusion of local and/or systemic factors that
could cause the oral burning or other sensory symptoms.
Many studies, especially earlier ones, have not distin-
guished between BMS and oral burning symptoms, that is

52% of primary BMS patients have abnormal sensory responses Another theory is taste disturbance
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INTRODUCTION

Burning mouth syndrome (BMS) is characterized

continuous sensation of burning or heat in the oral cavity

on the tongue, palate and/or gingiva ', in the

nce of a primary cause ** emic disea such as

diabetes mellitus or anemia, must be ruled out 3 It is most

common among postmenopausal women and causes
intense discomfort and suffering,

There is no defined etiology for BMS other than
precipitating causative factors, and it is still considered
idiopathic. One of the most widely a ted theories is that
the partial or total loss of chorda tympani (facial) nerve
function disinhibits the trigeminal nerve, resulting in pain
along trigeminal pathways, as both taste and pain systems
are regulated by interneurons of the central nervou stem

other lesions and no diseases included in the exclusion
criteria.

Inclusion criteria: The study included 20 patients newly
diagnosed with BMS who had not begun pharmacological
treatment and 30 healthy controls th no complaint of
facial or intraoral pain within the last 6 months who w
consecutively selected from patients receiving dental tre:
ment at the Dentistry Division of the hospital.

Exclusion cril or patients and controls): Exclusion
criteria included Sjogren syndrome, rheumatological dis-
eases (i.e., fibromyalgia and rheumatoid arthritis), diabetes,
anemia, hyper- or hypothyroidism, generalized pain, and
history of surgery in the facial/oral region. The patients and
controls underwent systematized evaluation by the
hospital’s general physician to investigate the presence of

Sweet (glucosc): 0.01; 0.032; 0.1; 0.32; 1.0.

Sour (citric acid): 0.01; 0.032; 0.1; 0.32; 1.0.

Salty (sodium chlorate): 0.01; 0.032; 0.1; 0.32; 1.0.

Bitter (urea): 0.01; 0.032; 0.1; 0.32; 1.0.

A single drop of each concentration was applied and
swallowed by the patient; the results were compared to
results from a single drop of distilled water. When the
stimulus was not perceived, the next concentration was
applied. The patient’s mouth was washed with distilled
water between different tastes.

(5) Olfactory threshold with isopropanol solutions (9.9; 15;
23.3; 32; 48; 53; 70%) **'. Each concentration was
offered to the patient along with a bottle of water, and
the patient was asked to choose the bottle containing the
substance three times. The threshold was established
when the patient correctly chose all three times. If the
patient chose incorrectly, the next concentration was
offered along with a bottle of water.

All subjects were evaluated in the sitting position, with
the head resting on a flat surface and the Frankfurt line
parallel to the ground. All evaluations took place at the
same time of day (between 1 and 4 pm) in a silent room with
acoustic protection on the walls and with the door clos
Only the patient and the researcher were in the room during
evaluations. All patients were evaluated by the same
researcher. The subjects received the same instructions after
being positioned, which were to keep their eyes closed
during the exam and to identify and report whether they felt
the stimuli being applied to the face (by saying “yes” or
“no”’) and what they felt (by naming the stimulus). Only the
researcher knew the order in which the stimuli would be
presented. Finally, all findings were tabulated and statisti-
cally analyzed.

analyze facial and oral sensitivity. Finally, gustative and
olfactory thresholds were evaluated with the Kruskall-
Wallis test followed by Dunn:s 'he level of significance
was p<0.05.

RESULTS

Demographic characteristics

The mean age of subjects was 60.95, and there were 16
women and 4 men in the BMS group. There was a
significant age difference between groups (Table 1).

Somatosensory findings

There were no between-group differences in the somato-
sensory results for the ophthalmic branch, and similar cold
thresholds were noted between the groups. The BMS
patients had higher tactile thresholds at the maxillary
branch (p=0.001) and higher warm thresholds at the
maxillary (p=0.032) and mandibular (p=0.001) branches
(Table 2). The BMS patients had higher pain thresholds at
the ophthalmic and maxillary branches (p<0.05) (Table 3).
There were no intraoral sensibility differences between the
studied groups (p =0.87).

Gustative evaluation

The gustative evaluation showed significant differences in
all basic tastes (sweet p<0.001; salty p =0.004; sour p =0.001;
bitter p=0.001). The BMS patients had higher ¢ sweet
and bitter thresholds but lower sour thresholds (Figure 1).
Neither group exhibited difficulties with taste identification.

Olfactory evaluation
The BMS patients had higher olfactory thresholds
(Figure 2).




WILL IT GET BETTER?

* FOR PATIENTS WITH PRIMARY BURNING MOUTH SYNDROME (BMS), AN ESTIMATED 50-66%
MAY HAVE IMPROVEMENT IN SYMPTOMS AFTER -7 YEARS.!11

e A SMALL STUDY OF 32 PATIENTS REPORTED NEAR UNIVERSAL IMPROVEMENT IN SYMPTOMS
WITHIN 16 WEEKS FOR PATIENTS RECEIVING ONGOING MULTIDISCIPLINARY TREATMENT.[42]

e SPONTANEOUS REMISSION IS RARE BUT DOES OCCUR IN ROUGHLY 3% OF PATIENTS.[43]

e THESE FINDINGS ARE SIMILAR TO OTHER IDIOPATHIC CHRONIC PAIN SYNDROMES AND SUPPORT
THE IDEA THAT TREATMENT SHOULD BE INDIVIDUALIZED BASED ON SYMPTOMS
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Burning mouth syndrome: a review and update

Andy Sun'?, Kai- Ming W', Yi-Ping ‘I-"r.m

Buming mouth syndrome (BMS) is characterized by the
presence of buming sensation of the oral mucosa in the
absence of clinically apparent mucosal alterations. It
occurs more commonly in middle-aged and elderly
women and often affects the tongue tip and kBteral
borders, lips, and hard and soft palate. In addition to a
buming sensation, the patients with BMS5 may also
complain unremitting oral mucosal pain, dysgeusia, and
xerostomia BMS can be classified into two clinical forms:
primary and secondary BMS. The primary BMS is essen-
tial or idiopathic, in which the organic locallsystemic
causes cannot be identified and a neuropathological cause
& likely. The diagnosis of primary BMS depends mainly on
exclusion of etiological factors. The secondary BMS is
caused by local, systemic, andior psychological factors;
thus, its diagnosis depends on identification of the exact
causative factor. When local, systemic or psychological
factors are present, treatment or elimination of these
factors usually resuls in a significant clinical improve-
ment of BMS symptoms. Yitamin, zine, or hormone
replacement therapy has been found to be effective for

. Hung-I"in L. in™

l-lum-\lm Chen'”, Chun-Pin ['Iliunﬂl“"

Introduction

Burning mouth syndrome (BM is typically described by
the patients as 2 buming sensation of the oral mocosa in the
shsence of clinically apparent mucosal alterations. It occurs
e commonly in rrlld.JIt ag r:d .Ln..Jr:I..J::rI

with BMS (1-6). H-r A5« lIL::n .1IIv.':-LLl the tongue ||'|.1.rl|;u].1.r|
the tip amd lateral borders), lips, and h.Lr-J .LnJ la.l|l |1.1|.1[e
In addition o a burm

unremitting  oral

stomia (1),

Diagnostic criteria

The diagnosis of BMS nesds a careful analysis of the
mplom patiern :np::rl::m::\] by each patient. The muain
i pain should be experienced

unremill

4—6 months, and continuous thry



MANAGEMENT CONSENSUS

ol O 2]

TREAT THE PATIENT -HOLISTIC CARE WITH INFORMED EDUCATION
*  MANAGE PATIENTS EXPECTATIONS

b arad 192 21)

FrENTE L

»  EXPLAIN DIAGNOSIS s et = _ ST e
» EXCLUDE CAUSES FOR BMD CONFIRM DIAGNOSIS BMS

[ x T mn and h
ropemad dred imew ads

e  RECTIFY NUTRITIONAL DEFICIENCIES (B COMPLEX, ZINC,
2 ANXIOLYSIS Sarcialiags al 1999 (26

e PSYCHOLOGICAL SUPPORT
«  MEDICAL INTERVENTIONS Tricyclic antidepressants

Famrr ar o AN

«  TOPICAL Alpha-lipoic acid 4] -
*  SYSTEMIC Hormone replacement therapy .
SSRIs

e  ALTERNATIVE . .
Gabapentin or pregabalin

Topiramate [0
Olanzapine [P

*  ACUPUNCTURE
*  HYPNOTHERAPY
» QOTHER

e LASER
~ DBS Namnaes i 352

| Cral Pachal Fad




Should be cited as: Psychiatr. Pol. 2013; 47(6): 973-988
PL ISSN 0033-2674
www.psychiatriapolska.pl

Burning mouth syndrome: pathogenic and therapeutic concepts
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Summary

Burning mouth syndrome (BMS) is a chronic pain condition characterized by pain, bur-
ning sensations and dryness within an oral mucosa. without any clinical changes of the latter.
It occurs approximately seven times more frequently in women, mostly in perimenopausal
age. The psychiatric aspect of BMS is significant: the most frequent co-morbidities are de-
pression and anxiety disorders, and a number of psychotropic drugs play an essential role in
its treatment. In the present review, the most important pathogenic and treatment concepts of
BMS have been discussed. The BMS may be similar to neuropathic pain and has some related
pathogenic elements with fibromyalgia and the restless leg syndrome. In primary BMS, the
features of presynaptic dysfunction of dopaminergic neurons and deficiency of endogenous
dopamine levels have been demonstrated. Other neurotransmitters such as serotonin. nora-
drenaline, histamine as well as hormonal and inflammatory factors may also play a role in
the pathogenesis of BMS. In the pharmacological treatment of BMS a variety of drugs have
been used including benzodiazepines, anticonvulsants, antidepressants and atypical antip-
sychotic drugs. In the final part of the paper. the possibility of using atypical antipsychotic
drug, olanzapine, in the treatment of BMS has been discussed. In the context of the recent
studies on this topic, a case of female patient with the BMS lasting more than ten years has
been mentioned, in whom the treatment with olanzapine brought about a rapid and significant
reduction of symptoms. The probable mechanism of the therapeutic effect of olanzapine in
BMS can include its effect on dopaminergic receptors and probably also on histaminergic.
noradrenergic and serotonergic ones.

Key words: burning mouth syndrome, dopaminergic system., olanzapine

Burning mouth syndrome (BMS) is a chronic pain syndrome which affects oral
mucous membrane. It is characterized by burning sensations, pain, pinching or numb-
ness within oral mucosa, accompanied by dryness, paresthesia, dysgeusia or hyper-
sensitivity to some foods [1]. BMS is also called stomatodynia or glossodynia and
most frequently affects the anterior two third of the tongue, hard palate, lower lip and
floor of the mouth. The complaints generally include bilateral, of moderate intensity
and last for at least 4-6 months, without any clinical signs of mucosal pathology [2].
Depending on the adopted criteria, the prevalence of BMS ranges from 0.5% to 15%
and the value of 15% applies to women. The illness affects women seven times more
frequently than men, mainly middle-aged and older (fifth-seventh decade of the life)
females, in peri- and postmenopausal age [3].

Table 1. Selected therapeutic interventions in BMS according to [42], modified

Topical treatment

Clonazepam — anxiolytic drug

Lidocaine — anaethetic drug

Capsaicin — atypical analgesic drug

Doxepin (cream) — tricyclic antidepressant
Bensidamine — non-steroidal antiinflammatory drug
Lactopeoxidase — antibacterial drug

Sulphacrate — protective agent for mucous membrane

Oral administration

Alpha-lipoic acid — antioxidant

Capsaicin — atypical analgesic drug

Clonazepam, chlordiazepoxide - benzodiazepines

Gabapentin, pregabalin, topiramate — anticonvulsant drugs

Amitriptyline, imipramine, nortriptyline, dezipramine — tricyclic antidepres-
sants

Paroxetine, sertraline — selective serotonin reuptake inhibitors

Trazodone - serotonin antagonist and reuptake inhibitor

Milnacipran, duloxetine — selective serotonin and norepinephine reuptake
inhibitors

Amisulpride, olanzapine — atypical antipsychotic drugs

Pramipeksol — dopamine D2 receptor agonist

Lafutidine — histamine receptor antagonist

Hypericin

Pilocarpine, sialor, cevimiline, betanechol - stimulants of saliva secretion
Proton pump inhibitors

Other methods

Cognitive-behavioral therapy
Group therapy
Electroconvulsive therapy
Acupuncture

Laser therapy

Tongue protector (shield)
Biofeedback




OPTIMAL TREATMENT FOR BMS BEST EVIDENCE<¢

THE INTERVENTIONS WERE GROUPED INTO:

* MEDICAL
*  ANTIDEPRESSANTS AND ANTIPSYCHOTICS
* THE ANTICONVULSANT GABAPENTIN (ONE STUDY, 100 PARTICIPANTS) RR 4.00, 95% CI 2.09 10 7.67

* TOPICAL BENZODIAZEPINE (TWO STUDIES, 111 PARTICIPANTS) MD -1.89 95% CI1 -2.19 10 -1.59. LONG TERM SYMPTOM RELIEF WAS
ACHIEVED WITH TOPICAL BENZODIAZEPINE (ONE STUDY, 66 PARTICIPANTS) MD -1.39 95% CI -1.96 10 0.83

 DIETARY SUPPLEMENTS

* ELECTROMAGNETIC RADIATION

* PSYCHOLOGICAL THERAPIES

* TOPICAL TREATMENTS. SHORT-TERM SYMPTOM RELIEF WAS DEMONSTRATED BY:

* LASER ENERGY WAVES (ONE STUDY, 58 PARTICIPANTS) MD -30.36, 95% CI -44.22 10 -16.50,
* PHYSICAL BARRIERS (ONE STUDY, 50 PARTICIPANTS) MD -1.1 95% CI -2.14 10 0.06,

 CONCLUSIONS FROM STUDIES MOSTLY CLASSIFIED AS HIGH RISK OF BIAS, THERE IS INSUFFICIENT EVIDENCE TO SUPPORT OR
REFUTE THE USE OF ANY PARTICULAR INTERVENTION FOR THE MANAGEMENT OF BMS.
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OPTIMAL TREATMENT FOR BMS
BEST EVIDENCE?®

ABSTRACT

. BACKGROUND: BURNING MOUTH SYNDROME (BMS) IS A TERM USED FOR ORAL MUCOSAL PAIN (BURNING PAIN OR DISCOMFORT IN THE TONGUE, LIPS OR ENTIRE ORAL CAVITY) WITHOUT IDENTIFIABLE CAUSE. GENERAL POPULATION PREVALENCE
VARIES FROM 0.1% TO 3.9%. MANY BMS PATIENTS INDICATE ANXIETY, DEPRESSION, PERSONALITY DISORDERS AND IMPAIRED QUALITY OF LIFE (QOL). THIS REVIEW UPDATES THE PREVIOUS VERSIONS PUBLISHED IN 2000 AND 2005.

;! OBJECTIVES: TO DETERMINE THE EFFECTIVENESS AND SAFETY OF ANY INTERVENTION VERSUS PLACEBO FOR SYMPTOM RELIEF AND CHANGES IN QOL, TASTE, AND FEELING OF DRYNESS IN PEOPLE WITH BMS.

. SEARCH METHODS: COCHRANE ORAL HEALTH'S INFORMATION SPECIALIST SEARCHED THE FOLLOWING DATABASES: COCHRANE ORAL HEALTH'S TRIALS REGISTER (TO 31 DECEMBER 2015), THE COCHRANE CENTRAL REGISTER OF CONTROLLED
TRIALS (CENTRAL; 2015, IsSUE 11) IN THE COCHRANE LIBRARY (SEARCHED 31 DECEMBER 2015), MEDLINE OvID (1946 10 31 DECEMBER 2015), AND EMBASE OVID (1980 10 31 DECEMBER 2015). WE SEARCHED CLINICALTRIALS.GOV AND
THE WORLD HEALTH ORGANIZATION INTERNATIONAL CLINICAL TRIALS REGISTRY PLATFORM FOR ONGOING TRIALS. WE PLACED NO RESTRICTIONS ON THE LANGUAGE OR DATE OF PUBLICATION WHEN SEARCHING THE ELECTRONIC DATABASES
SELECTION CRITERIA: RANDOMISED CONTROLLED TRIALS (RCTS) COMPARING ANY TREATMENT AGAINST PLACEBO IN PEOPLE WITH BMS. THE PRIMARY OUTCOMES WERE SYMPTOM RELIEF (PAIN/BURNING) AND CHANGE IN QOL. SECONDARY
OUTCOMES INCLUDED CHANGE IN TASTE, FEELING OF DRYNESS, AND ADVERSE EFFECTS.

. DATA COLLECTION AND ANALYSIS: WE USED STANDARD METHODOLOGICAL PROCEDURES EXPECTED BY COCHRANE. OUTCOME DATA WERE ANALYSED AS SHORT-TERM (UP TO THREE MONTHS) OR LONG-TERM (THREE TO SIX MONTHS).

. maiN resuLts: we nctoeo 23 RCTS (1121 ANALYSED PARTICIPANTS: 83% FEmALE). INTERVENTIONS WERE CATEGORISED AS: ANTIDEPRESSANTS AND ANTIPSYCHOTICS, ANTICONVULSANTS, BENZODIAZEPINES,
CHOLINERGICS, DIETARY SUPPLEMENTS, ELECTROMAGNETIC RADIATION, PHYSICAL BARRIERS, PSYCHOLOGICAL THERAPIES, AND TOPICAL TREATMENTS.ONLY ONE RCT WAS ASSESSED AT LOW RISK OF BIAS OVERALL, FOUR RCTS' RISK OF BIAS WAS
UNCLEAR, AND 18 STUDIES WERE AT HIGH RISK OF BIAS. OVERALL QUALITY OF THE EVIDENCE FOR EFFECTIVENESS WAS VERY LOW FOR ALL INTERVENTIONS AND ALL OUTCOMES.TWENTY-ONE RCTS ASSESSED SHORT-TERM SYMPTOM RELIEF. THERE IS VERY
LOW-QUALITY EVIDENCE OF BENEFIT FROM ELECTROMAGNETIC RADIATION (ONE RCT, 58 PARTICIPANTS), TOPICAL BENZODIAZEPINES (TWO RCTS, 111 PARTICIPANTS), PHYSICAL BARRIERS (ONE RCT, 50 PARTICIPANTS), AND ANTICONVULSANTS (ONE
RCT, 100 PARTICIPANTS). WE FOUND INSUFFICIENT/CONTRADICTORY EVIDENCE REGARDING THE EFFECTIVENESS OF ANTIDEPRESSANTS, CHOLINERGICS, SYSTEMIC BENZODIAZEPINES, DIETARY SUPPLEMENTS OR TOPICAL TREATMENTS. NO RCT ASSESSING
PSYCHOLOGICAL THERAPIES EVALUATED SHORT-TERM SYMPTOM RELIEF.FOUR STUDIES ASSESSED LONG-TERM SYMPTOM RELIEF. THERE IS VERY LOW-QUALITY EVIDENCE OF A BENEFIT FROM PSYCHOLOGICAL THERAPIES (ONE RCT, 30 PARTICIPANTS),
CAPSAICIN ORAL RINSE (TOPICAL TREATMENT) (ONE RCT, 18 PARTICIPANTS), AND TOPICAL BENZODIAZEPINES (ONE RCT, 66 PARTICIPANTS). WE FOUND NO EVIDENCE OF A DIFFERENCE FOR DIETARY SUPPLEMENTS OR LACTOPEROXIDASE ORAL RINSE.
NO STUDIES ASSESSING ANTIDEPRESSANTS, ANTICONVULSANTS, CHOLINERGICS, ELECTROMAGNETIC RADIATION OR PHYSICAL BARRIERS EVALUATED LONG-TERM SYMPTOM RELIEF.SHORT-TERM CHANGE IN QOL WAS ASSESSED BY SEVEN STUDIES (NONE
LONG-TERM).THE QUALITY OF EVIDENCE WAS VERY LOW. A BENEFIT WAS FOUND FOR ELECTROMAGNETIC RADIATION (ONE RCT, 58 PARTICIPANTS), HOWEVER FINDINGS WERE INCONCLUSIVE FOR ANTIDEPRESSANTS, BENZODIAZEPINES, DIETARY
SUPPLEMENTS AND PHYSICAL BARRIERS.SECONDARY OUTCOMES (CHANGE IN TASTE AND FEELING OF DRYNESS) WERE ONLY ASSESSED SHORT-TERM, AND THE FINDINGS FOR BOTH WERE ALSO INCONCLUSIVE.WITH REGARD TO ADVERSE EFFECTS, THERE IS
VERY LOW-QUALITY EVIDENCE THAT ANTIDEPRESSANTS INCREASE DIZZINESS AND DROWSINESS (ONE RCT, 37 PARTICIPANTS), AND THAT ALPHA LIPOIC ACID INCREASED HEADACHE (TWO RCTS, 118 PARTICIPANTS) AND GASTROINTESTINAL COMPLAINTS (3
RCTs, 138 PARTICIPANTS). WE FOUND INSUFFICIENT/CONTRADICTORY EVIDENCE REGARDING ADVERSE EVENTS FOR ANTICONVULSANTS OR BENZODIAZEPINES. ADVERSE EVENTS WERE POORLY REPORTED OR UNREPORTED FOR CHOLINERGICS,
ELECTROMAGNETIC RADIATION, AND PSYCHOLOGICAL THERAPIES. NO ADVERSE EVENTS OCCURRED FROM PHYSICAL BARRIERS OR TOPICAL THERAPY USE.

. AUTHORS' CONCLUSIONS: GIVEN BMS' POTENTIALLY DISABLING NATURE, THE NEED TO IDENTIFY EFFECTIVE MODES OF TREATMENT FOR SUFFERERS IS VITAL. DUE TO THE LIMITED NUMBER OF CLINICAL TRIALS AT LOW RISK OF BIAS, THERE IS

INSUFFICIENT EVIDENCE TO SUPPORT OR REFUTE THE USE OF ANY INTERVENTIONS IN MANAGING BMS. Furrier CLUNICAL TRIALS, WITH IMPROVED METHODOLOGY AND

STANDARDISED OUTCOME SETS ARE REQUIRED IN ORDER TO ESTABLISH WHICH TREATMENTS ARE EFFECTIVE. FUTURE STUDIES ARE ENCOURAGED TO ASSESS THE ROLE OF TREATMENTS USED IN OTHER NEUROPATHIC PAIN CONDITIONS AND PSYCHOLOGICAL
THERAPIES IN THE TREATMENT OF BMS.

Cochrane Database Syst Rev. 2016 Nov 18;11:CD002779. Interventions for treating burning mouth
syndrome. McMillan R, Forssell H, Buchanan JA, Glenny AM, Weldon JC, Zakrzewska JM.
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J Oral Rehabil. 2017 Oct;44(10):800-826. doi: 10.1111/jo0r.12539. Epub 2017 Jul 29.

Pharmacological treatment of oro-facial pain - health technology assessment including a
systematic review with network meta-analysis.

Haggman-Henrikson BY2:3, Alstergren P45, Davidson T3:6, Hogestatt ED’, Ostlund P28, Tranaeus

S28 Vitols S82, List T14:°,

This health technology assessment evaluated the efficacy of pharmacological treatment in patients with
oro-facial pain. Randomised controlled trials were included if they reported pharmacological treatment in
patients 218 years with chronic (23 months) oro-facial pain. Patients were divided into subgroups: TMD-
muscle [temporomandibular disorders (TMD) mainly associated with myalgia]; TMD-joint (TMD mainly
associated with temporomandibular joint pain); and burning mouth syndrome (BMS). The primary outcome
was pain intensity reduction after pharmacological treatment. The scientific quality of the evidence was
rated according to GRADE. An electronic search in PubMed, Cochrane Library, and EMBASE from
database inception to 1 March 2017 combined with a handsearch identified 1552 articles. After screening
of abstracts, 178 articles were reviewed in full text and 57 studies met the inclusion criteria. After risk of
bias assessment, 41 articles remained: 15 studies on 790 patients classified as TMD-joint, nine on 375
patients classified as TMD-muscle and 17 on 868 patients with BMS. Of these, eight studies on TMD-
muscle, and five on BMS were included in separate network meta-analysis. The narrative synthesis
suggests that NSAIDs as well as corticosteroid and hyaluronate injections are effective treatments for
TMD-joint pain. The network meta-analysis showed that clonazepam and capsaicin reduced pain
intensity in BMS, and the muscle relaxant cyclobenzaprine, for the TMD-muscle group. In
conclusion, based on a limited number of studies, evidence provided with network meta-analysis showed
that clonazepam and capsaicin are effective in treatment of BMS and that the muscle relaxant
cyclobenzaprine has a positive treatment effect for TMD-muscle pain.
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WE SEARCHED FOR EVIDENCE FROM RCTS AND SYSTEMATIC REVIEWS
OF RCTS ON SELECTED INTERVENTIONS IN PEOPLE WITH BURNING MOUTH
SYNDROME.

COGNITIVE BEHAVIOURAL THERAPY MAY IMPROVE SYMPTOM INTENSITY
COMPARED WITH PLACEBO IN PEOPLE WITH BURNING MOUTH
SYNDROME, ALTHOUGH WE FOUND NO GOOD-QUALITY STUDIES.

CLONAZEPAM MAY REDUCE PAIN COMPARED WITH PLACEBO IN PEOPLE
WITH BURNING MOUTH SYNDROME, BUT EVEN WHEN IT IS ADMINISTERED
TOPICALLY IT MAY BE ABSORBED SYSTEMICALLY, WITH INCREASED RISK OF
DEPENDENCE OVER TIME.

WE DON'T KNOW WHETHER TRICYCLIC ANTIDEPRESSANTS, SELECTIVE
SEROTONIN REUPTAKE INHIBITORS (SSRIS), OR BENZYDAMINE
HYDROCHLORIDE CAN IMPROVE SYMPTOMS OF BURNING MOUTH, AS WE
FOUND FEW STUDIES.

GIVEN THE LACK OF KNOWLEDGE ABOUT MECHANISMS INVOLVED,
BOTH LOCAL AND CENTRALLY ACTING TREATMENTS MAY BE EFFECTIVE.
GIVEN ITS SIGNIFICANT IMPACT ON QUALITY OF LIFE AND MOOD,
ANTIDEPRESSANTS MAY HAVE A ROLE TO PLAY.

THERE IS INSUFFICIENT EVIDENCE TO SHOW THAT THE DIETARY SUPPLEMENT
ALPHALIPOIC ACID, USED IN A VARIETY OF FORMS, HAS AN IMPACT ON
SYMPTOM RELIEF.

CONCERNING THE EVIDENCE OVERALL, IT WAS IMPORTANT TO
ASCERTAIN THAT THE DIAGNOSTIC CRITERIA WERE FULFILLED. OUTCOME
MEASURES ARE VARIED AND, EVEN IF THE SAME ONES ARE USED, THEY
ARE APPLIED DIFFERENTLY, THUS MAKING COMPARISONS OF TRIALS
DIFFICULT.THERE IS A HIGH RISK OF BIAS IN THE MAJORITY OF STUDIES.

ClinicalEvidence
Burning mouth syndrome

Search date January 2015
Joanna Zakrzewska and John A. G. Buchanan

ABSTRACT

INTRODUCTION: Burning mouth syndrome mainly affects women, particularly after the menopause, when its prevalence may be 18% to
33%. METHODS AND OUTCOMES: We conducted a systematic overview, aiming to answer the following clinical question: What are the
effects of selected treatments for burning mouth syndrome? We searched: Medline, Embase, The Cochrane Library, and other important
databases up to January 2015 (BMJ Clinical Evidence overviews are updated periodically; please check our website for the most up-to-date
version of this overview). RESULTS: At this update, searching of electronic databases retrieved 70 studies. After deduplication and removal
of conference abstracts, 45 records were screened for inclusion in the overview. Appraisal of titles and abstracts led to the exclusion of 25
studies and the further review of 20 full publications. Of the 20 full articles evaluated, one systematic review and nine RCTs were added at
this update. We performed a GRADE evaluation for five PICO combinations. CONCLUSIONS: In this systematic overview, we categorised
the efficacy for six interventions based on information about the effectiveness and safety of alphalipoic acid, benzodiazepines, benzydamine
hydrochloride, cognitive behavioural therapy (CBT), selective serotonin re-uptake inhibitors (SSRIs), and tricyclic antidepressants.

QUESTIONS

INTERVENTIONS

SELECTED TREATMENTS FOR BURNING MOUTH | Unknown effectiveness
SYNDROME

Alphalipoic acid

" Likely to be beneficial Benzydamine hydrochloride

Cognitive behavioural therapy (CBT) 7 Selective serotonin re-uptake inhibitors (SSRIs)

© Trade off between benefits and harms
Benzodiazepines (clonazepam)



SYSTEMIC CAPSAICIN!

» J ORAL PATHOL MED. 2004 FEB;33(2):111-4. SYSTEMIC CAPSAICIN FOR BURNING MOUTH SYNDROME: SHORT-TERM RESULTS OF A PILOT STUDY PETRUZZ|
M!, LAURITANO D, DE BENEDITTIS M, BALDONI M, SERPICO R.

« BACKGROUND: BURNING MOUTH SYNDROME (BMS) IS A MAJOR DIAGNOSTIC AND THERAPEUTIC PROBLEM. SYSTEMIC AND TOPICAL TREATMENTS
(CAPSAICIN, LIDOCAINE, ANTI-HISTAMINES, SUCRALFATE AND BENZYDIAMINE) HAVE BEEN TRIED, BUT THEY APPEAR TO BE INADEQUATE. TOPICAL CAPSAICIN IS
BITTER, MAY CAUSE BURNING AND HAS LOW THERAPEUTIC EFFICACY. WE HYPOTHESIZED THAT SYSTEMIC ADMINISTRATION OF CAPSAICIN COULD REDUCE THE
LIMITATIONS OF TOPICAL ADMINISTRATION AND HAVE BETTER THERAPEUTIC EFFICACY; THIS HYPOTHESIS WAS TESTED IN A CONTROLLED TRIAL.

»  METHODS: SYSTEMIC ORAL CAPSAICIN 0.25% WAS USED FOR PATIENTS WITH BMS, RECRUITED IN OUR SINGLE CENTRE. AFTER THE DIAGNOSIS OF BMS,
PATIENTS WERE DENTALLY AND MEDICALLY EXAMINED. THEY WERE ALTERNATIVELY ASSIGNED TO TREATMENT WITH CAPSAICIN OR TO A
SHAPE/SMELL/TASTE/COLOR MATCHED PLACEBO. THE SEVERITY OF SYMPTOMS WAS SCORED AT TRIAL ENTRY AND 30 DAYS THEREAFTER BY INVESTIGATORS
WHO WERE UNAWARE OF THE ASSIGNED INTERVENTION. THE VISUAL ANALOGICAL SCALE (VAS) MEASURE WAS USED TO SCORE THE SEVERITY OF PAIN, AND
RESULTS FOR THE TREATED AND UNTREATED GROUPS WERE COMPARED BY FISHER'S EXACT TEST. ANALYSIS WAS PERFORMED BY INTENTION-TO-TREAT. STATISTICAL
SIGNIFICANCE WAS CONSIDERED FOR VALUES OF P < 0.05. DATA ARE EXPRESSED AS MEAN +/- SD.

*  RESULTS: FIFTY PATIENTS WERE ENROLLED (25 ASSIGNED TO SYSTEMIC CAPSAICIN AND 25 TO PLACEBO). THE VAS SCORE WAS SIGNIFICANTLY LOWER IN
TREATED PATIENTS (5.84 +/- 1.17) AS COMPARED TO THE PLACEBO-CONTROL GROUP (6.24 +/- 0.96). THE USE OF SYSTEMIC CAPSAICIN IMPLIED
SIGNIFICANT GASTRIC TOXICITY (REFERRED GASTRIC PAIN) WITH EIGHT CASES (32%) DOCUMENTED IN THE TREATMENT GROUP AS COMPARED TO ZERO CASES
(0%) IN THE PLACEBO CONTROL GROUP.

e CONCLUSION: SYSTEMIC CAPSAICIN IS THERAPEUTICALLY EFFECTIVE FOR THE SHORT-TERM TREATMENT OF BMS BUT. THIS PRELIMINARY STUDY SUGGESTS THAT
MORE, ADEQUATELY POWERED, RANDOMIZED CONTROLLED TRIALS ARE NMAJOR GASTROINTESTINAL SIDE-EFFECTS MAY THREATEN ITS LARGE-SCALE, LONG-
TERM USEECESSARY AND WORTHY TO COME TO A DEFINITIVE ASSESSMENT OF THIS MATTER.
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MANAGEMENT OF COMORBID PSYCHOLOGICAL ISSUES
ANXIETY, DEPRESSION ETC

« NON PHARMACOLOGICAL

* PHARMACOLOGICAL ANTI-ANXIETY TREATMENTS

PSYCHOTHERAPY (COGNITIVE BEHAVIORAL MODIFICATION, RELAXATION) 14l

EDUCATION Thirty-five patients with primary BMS were included in the study:

COUNSELLING 31 % of them had a DN4i score in favour of neuropathic pain and
34.3 % had a HADS overall score in favour of anxiety and

INTERPERSONAL SKILLS -REASSURANCE : .
depressive disorder.

HYPNOSIS
ACUPUNCTURE Bilateral BMS had higher levels of psychological distresses
TENS compared with the unilateral group.

Vitamins recommended for Migraine
SINGLE DRUG SEDATION (CONSCIOUS) « Riboflavin 400ug BD

MULTIPLE DRUG SEDATION (DEEP) * QI0 coenzyme A 100ug TDS

« Magnesium 550ug/day Or Melatonin

4ug90mins before bed
MEDICAL TREATMENT F UNDERLYING ANXIETY DISORDERS

Am J Clin Dermatol. 2016 Apr;17(2):171-8. doi: 10.1007/s40257-015-0170-4.

Primary Burning Mouth Syndrome: A Questionnaire Study of Neuropathic and Psychological Components. Sevrain M!, Brenaut E23, Le Toux G*, Misery L'°,
Int J Oral Maxillofac Surg. 2020 Jan;49(1):38-43. doi: 10.1016/j.ijom.2019.06.013. Epub 2019 Jun 21.

Comparison of clinical characteristics between burning mouth syndrome patients with bilateral and unilateral symptoms.

Kim MJ! Kim J' Kho HS2
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MANAGEMENT PSYCHOLOGICAL

Psychological interventions show great promise in
treating patients with BMS. Weekly one-hour sessions of
cognitive behavioral therapy lasting for 12-15 week
significantly reduced BMS symptoms in all study patients
compared to placebo control group, with an estimated
27% of patients remaining symptom-free at 6 month
follow up (nhone in placebo group)[2].

Weekly group psychotherapy administered for three
consecutive months achieved symptom improvement
in 70% of the patients[3].

Femiano et al[4] noted a statfistically significant
symptom improvement with cognitive psychotherapy
(40%),

2 Bergdahl J, Anneroth G, Perris H. Cognitive therapy in the treatment of patients with resistant burning
mouth syndrome: a controlled study. J Oral Pathol Med 1995; 24: 213-215 [PMID: 7616460]

k Netto FO, Diniz IM, Grossmann SM, de Abreu MH, do Carmo MA, Aguiar MC. Risk factors in burning
mouth syndrome: a case-control study based on patient records. Clin Oral Investig 2011; 15: 571-575
[PMID: 20440632]

5. Miziara ID, Filho BC, Oliveira R, Rodrigues dos Santos RM. Group psychotherapy: an additional
approach to burning mouth syndrome. J Psychosom Res 2009; 67: 443-448 [PMID: 19837207]

4. Femiano F, Gombos F, Scully C. Burning Mouth Syndrome: open frial of psychotherapy alone,
medication with alphalipoic acid (thioctic acid), and combination therapy. Med Oral 2004; 9: 8-13
[PMID: 14704612

HOMEOPATHIC

e ARNICA
SWELLING

REDUCES BRUISING AND

HYPNOTHERAPY

* SELF HYPNOSIS

* INDUCED HYPNOSIS
BIOFEEDBACK

* TRAINING IN CHANGING FUNCTION TO
REDUCE PAIN

TENS SHOWN TO REDUCE THE DISCOMFORT OF |ID
BLOCKS

PET THERAPY



MANAGEMENT TOPICAL MEDICATIONS

TOPICAL MEDICAL INTERVENTIONS

« CLONAZEPAM (LOW-DOSE) DISSOLVABLE WAFERS (MAY. BE BETTER THAN TABLETS) [451 A LITERATURE REVIEW BY
MIZIARA ET AL OF TREATMENT STUDIES INDICATED THAT TOPICAL CLONAZEPAM, ALTHOUGH NOT A CURE, OFFERS
SHORT-TERM IMPROVEMENT OF BURNING MOUTH SYNDROME, WITH STUDIES ON ALPHA-LIPOIC ACID AND COGNITIVE
THERAPY SHOWING THEIR EFFECTIVENESS AS WELL. HOWEVER, THE INVESTIGATORS FOUND FEW RANDOMIZED,
CONTROLLED STUDIES DEMONSTRATING THE LONG-TERM EFFECTIVENESS OF ALPHA-LIPOIC ACID, ALTHOUGH THEY
REPORTED THAT RESEARCH DID INDICATE THAT COGNITIVE THERAPY PRODUCES LASTING RESULTS. !53]

» (CAPSAICIN

« TOPICAL CAPSAICIN 1]

e INTERMITTENT ORAL CAPSAICIN [4¢]
« CBDoOIL
e LOCAL ANAESTHETIC AGENTS

» PREGABALIN NO EVIDENCE



CLONAZEPAM

STUDIES HAVE SHOWN A DECREASE OF PAIN LEVELS WITH CLONAZEPAM, A GAMMA AMINO BUTYRIC ACID (GABA) AGONIST. GABA IS A
NEUROTRANSMITTER POSSIBLY INVOLVED WITH TASTE, [46] REINFORCING THE EVIDENCE THAT BMS IS PROBABLY A NEUROPATHIC PAIN CONDITION
INVOLVED WITH THE GUSTATORY SYSTEM.

GRUSHKA ET AL. REPORTED A 70% REDUCTION IN PAIN LEVELS WITH THE ORAL ADMINISTRATION OF CLONAZEPAM, 0.5-1.5 MG/DAY IN DIVIDED DOSES
TO A MAXIMUM OF 3 MG/DAY.

HECKMANN ETAL., DEMONSTRATED IN A DOUBLE-BLIND RANDOMIZED CONTROLLED STUDY THAT TREATMENT WITH CLONAZEPAM 0.5 MG/DAY
SIGNIFICANTLY REDUCED PAIN LEVELS IN BMS PATIENTS COMPARED TO CONTROLS AFTER 9 WEEKS OF TREATMENT. HOWEVER, THERE WAS NO
FOLLOW-UP.

INTERESTINGLY, KO ETAL. (2012) EVALUATED THE OUTCOME PREDICTORS AFFECTING THE EFFICACY OF CLONAZEPAM AND THEY FOUND THAT THOSE
WITH GREATER SYMPTOM SEVERITY OF TASTE DISTURBANCE AND XEROSTOMIA AT BASELINE, SHOWED BETTER THERAPEUTIC RESULTS AFTER CLONAZEPAM
THERAPY THAN THOSE WITHOUT THOSE COMPLAINTS; AND PATIENTS WITH TONGUE SYMPTOMS HAD A SIGNIFICANTLY DECREASE IN PAIN COMPARED TO
THOSE WITH INTRAORAL SYMPTOMS EXCLUDING THE TONGUE.

TOPICAL

WODA ET AL., IN A STUDY WITH 25 PATIENTS, DISSOLVED CLONAZEPAM 1.0 MG, 3 TIMES/DAY FOR 3 MIN IN THE MOUTH WITH 66% OF PATIENTS
REPORTING A REDUCTION IN SYMPTOMS, AND 29% REPORTING PARTIAL REDUCTION IN SYMPTOMS AFTER 6 MONTHS.[70] GREMEAU-RICHARD ET AL.
(2004), IN A RANDOMIZED PLACEBO-CONTROLLED STUDY INSTRUCTED THE PATIENTS TO SUCK A TABLET OF 1 MG OF CLONAZEPAM (OR PLACEBO) AND
HOLD THEIR SALIVA NEAR THE PAIN LOCATION WITHOUT SWALLOWING FOR 3 MIN AND THEN TOSPIT. THIS PROTOCOL WAS REPEATED 3 TIMES A DAY FOR
14 DAYS. THE AUTHORS THEN CONCLUDED THAT TOPICAL ADMINISTRATION OF CLONAZEPAM IMPROVES INTRAORAL BURNING SENSATION IN SOME BUT
NOT IN ALL BMS PATIENTS.

RODRIGUEZ DE RIVERA CAMPILLO ETAL. ALSO REPORTED BENEFITS OF USING CLONAZEPAN TOPICALLY.

J Oral Facial Pain Headache. 2017 Summer;31(3):257-263. doi: 10.11607/ofph.1754. Topical Clonazepam Solution for the
Management of Burning Mouth Syndrome: A Retrospective Study. Kuten-Shorrer M, Treister NS, Stock S, Kelley JM, Ji YD, Woo
SB, Lerman MA, Palmason S, Sonis ST, Villa A.
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TOPICAL CLONAZEPAM

OBJECTIVES: CLONAZEPAM HAS BEEN USED IN THE TREATMENT OF BURNING MOUTH
SYNDROME (BMS) FOR SEVERAL DECADES. WE CONDUCTED A META-ANALYSIS TO
INVESTIGATE THE EFFICACY OF CLONAZEPAM IN THE TREATMENT OF BMS.

METHODS: WE CONDUCTED A SEARCH OF THE PUBMED, MEDLINE, EMBASE,
WEB OF SCIENCE (TS), AND THE COCHRANE LIBRARY DATABASES FOR RELEVANT
STUDIES THAT MET OUR ELIGIBILITY CRITERIA (UP TO SEPTEMBER 22, 2015). STATISTICAL
ANALYSES WERE CONDUCTED USING REVMAN 5.2 AND STATA 11.0 SOFTWARE.

RESULTS: THREE RANDOMIZED CONTROLLED TRIALS (RCTS) AND TWO HIGH-QUALITY
CASE-CONTROL STUDIES INVOLVING 195 BMS PATIENTS WERE SELECTED FOR THIS
STUDY. OUR RESULTS SHOW THAT CLONAZEPAM CAN REDUCE THE ORAL PAIN
SENSATION IN PATIENTS WITH BMS (WMD: -3.72, 95% CI. -4.57, -2.86; P < 0.05;
FOR ALL FIVE STUDIES). A POSITIVE THERAPEUTIC EFFECT WAS DEMONSTRATED FOR
BOTH SHORT-TERM (<10 WEEKS) APPLICATION (WMD: -1.44, 95% CI: -2.06, -0.82;
P <0.05) AND LONG-TERM (>10 WEEKS) APPLICATION (WMD: -4.50, 95% ClI: -
4.98, -4.03; P <0.05). BoTH TOPICAL (WMD: -1.50, 95% CI. -2.14, -0.85;

P <0.05) AND SYSTEMIC (WMD: -3.81, 95% CI: -4.63, -2.98; P < 0.05)
ADMINISTRATION OF CLONAZEPAM WERE CONFIRMED TO BE EFFECTIVE.

CONCLUSION: CLONAZEPAM IS EFFECTIVE IN INDUCING SYMPTOM REMISSION IN
PATIENTS WITH BMS.

Oral Dis. 2016 Sep;22(6):503-11. doi: 10.1111/0di.12422. Epub 2016 Jan 20. Efficacy evaluation of clonazepam for symptom remission
in burning mouth syndrome: a meta-analysis. Cui Y', Xu H'2, Chen FM!, Liu JL!, Jiang L', Zhou Y'!, Chen QM!.

This- prescription- io- symptomatic- treatment- of- burning:- mouth- syndrome.- Clonazepam- is- a-

benzodiazepine-and-often-being-used-as-an-anxiolytic,-hypnotic-and-anticonvulsant-agent.-9

Clonazepam-expresses-the-analgesic-effect-in-BMS-by-potentiating-the-inhibitory-gamma-aminobutyric-
acid- (GABA)- signalling: pathways- and- antagonise- the- hyperexcitability- of- neurotransmission.-
Clonazepam-binding-to-the-GABAs-receptor-acts-as-a-positive-allosteric:-modulator- by-facilitates-the-
opening-of-GABA-activated-chloride-channels-and-reduce-the-firing- of-action- potentials.- The-GABA,.
receptor-is- widely-found-in- central- nervous- systems- and- peripheral- tissues.: Clonazepam- is- rapidly-
absorbed- after- oral-administration,- reaching- maximum- plasma-concentrations-within-2-to- 4-hours.-
This-change-may-require-regular-use-of-clonazepam-over-two-weeks-and-above.-You-are-advised-to-
review- regularly- with- your- doctor- to- find- the- right- dose- for- you- for- optimal- analgesic- effect- and-
minimal-adverse-drug-reactions.-q|

0.25mg-1 Twice-daily-or-q To-suck-the-tablet;-q

0.50mg-a Three-times-daily;q

1.00-mg-o After-meald

There-is:-no-need-to-increase-the-dose-further-if-the-pain-has-settles-and-may-be-reduced-to-twice-daily-

Retain-saliva-in-mouth-near-the-pain-sites-for- |2
3-to-5-minutes;-q

Followed-by-expectorating-of-salivad

topically-usage.q]

Despite-the-promising-results-of-clonazepam-for-pain-relief-symptoms,-there-are-possible-side-effects-
that'may-occur-at-low-doses.-If-any-of the-following-side-effects-continue-or-become-troublesome, you-
are-advisedto-seekimmediate review-with-your-doctor.-Below-arethereported-adverse-drugreactions-

of-topical-clonazepam-(G au-Richard-et-al.,-2004;-Kut; eret-al.,-2017).-9

T R B
Drowsiness-/-Sedation-H Decreased-in-alertness;-Feelingsleepy-during-the-
day.
DO-NOT-DRIVE-A-MOTOR-VEHICLE-OR-OPERATE-
MACHINERY-WHEN-YOU-HAVE-THIS-SYMPTOM: &
Dizziness-/-Ataxian Loss- of- balance;- Unsteadiness;- Instability,- [@
Feeling-of-spinning.-9
DO-NOT-DRIVE-A-MOTOR-VEHICLE-OR-OPERATE-
MACHINERY-WHEN-YOU-HAVE-THIS-SYMPTOMu
Altered-mental-status/-Euphoric-behaviour-1 Confusion;-Altered-mood;-Anxietyd

Burning-sensation-o Increased-in-burning-feeling-n

Dry-mouth-n

Gastrointestinal-disorderi

Othersﬂ spasmephilia

1

Other- possible: side- effects- (NICE- BNF- 2019)- are- alopecia;- concentration- impaired;°coordination-
abnormal;- increased- risk- of- fall;- increased- risk- of- fracture;>muscle- tone- decreased;- nystagmus;-

seizures;- tremor;- sexual- dysfunction;- speech- impairment;- vertigo;- vision- disorders;- withdrawal-
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TOPICAL CAPSAICIN (TOBASCO SAUCE!)

BURNING MOUTH SYNDROME IS DEFINED AS AN INTRAORAL BURNING SENSATION FOR WHICH NO MEDICAL OR DENTAL CAUSE CAN BE FOUND.
RECENTLY, RESEARCHERS HAVE DEMONSTRATED AN ALTERED TROPHISM OF THE SMALL NERVE FIBRES AND ALTERATIONS IN THE NUMBERS OF
TRPV-1 VANILLOID RECEPTORS. CAPSAICIN IS A MOLECULE THAT IS CONTAINED IN HOT PEPPERS AND IS SPECIFICALLY DETECTED BY TRPV-1
VANILLOID RECEPTORS THAT ARE DISTRIBUTED IN THE ORAL MUCOSAE. WE AIMED AT VERIFYING IF TOPICAL CAPSAICIN COULD PROVE TO BE
AN EFFECTIVE TREATMENT OF BURNING MOUTH SYNDROME. A GROUP OF 99 BMS PATIENTS WERE RECRUITED. WE SUBDIVIDED THE BMS
PATIENTS INTO TWO GROUPS: THE COLLABORATIVE PATIENTS, WHO EXPRESSED A PREDOMINANTLY NEUROPATHIC PATTERN OF SYMPTOMS, AND
THE NON-COLLABORATIVE PATIENTS, WHO WERE CHARACTERISED BY STRONGER PSYCHOGENIC PATTERNS OF THE SYNDROME. BOTH GROUPS
UNDERWENT TOPICAL THERAPY WITH CAPSAICIN IN THE FORM OF A MOUTHRINSE 3 TIMES A DAY FOR A LONG PERIOD. AFTER 1 YEAR OF
TREATMENT, THE FINAL OVERALL SUCCESS RATE WAS APPROXIMATELY 78%, BUT WITH A SIGNIFICANT DIFFERENCE IN THE SUCCESS RATES OF THE
TWO GROUPS OF PATIENTS (87% AND 20% AMONG THE COLLABORATIVE AND NON-COLLABORATIVE PATIENTS, RESPECTIVELY; P=0.000).

THE USE OF TOPICAL CAPSAICIN CAN IMPROVE THE ORAL DISCOMFORT OF BMS PATIENTS, ESPECIALLY DURING THE FIRST MONTH OF THERAPY,
BUT IT IS MORE EFFECTIVE FOR THOSE PATIENTS IN WHICH THE NEUROPATHIC COMPONENT OF THE SYNDROMEIS PREDOMINANT. OUR HYPOTHESIS
IS THAT CHRONIC STIMULATION WITH CAPSAICIN LEADS TO DECREASES IN BURNINGSYMPTOMS. THIS PHENOMENON IS CALLED DESENSITISATION
AND IS ACCOMPANIED BY SUBSTANTIAL IMPROVEMENTS IN ORAL SYMPTOMS.

J Biol Regul Homeost Agents. 2017 Apr-Jun;31(2 Suppl 1):89-25. A burningtherapy for burning mouth syndrome:
preliminary results with the administration of topical capsaicin. Azzi L', Croveri F!, Pasina L2, Porrini M3, Vinci
R4, Manfredini M!, Tettamanti L', Tagliabue A', Silvestre-Ranail J°, Spadari F3.
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Capsacian

Capsaicinoids first recorded use, in the form of chilies, for the treatment of pain

dates back to 4000 BC
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‘BUT | HAVE EXPERIMENTED ON MYSELF
wITH CBD olIL (swisH FOR 30/30 SEC)
AND EXPECTORATE, AND | DO GET
IMMEDIATE RELIEF WHICH LASTS LONG
ENOUGH FOR ME TO GET TO SLEEP.’

START WITH .025%. AS AN ALTERNATIVE
YOU CAN INSTRUCT THE PATIENT TO USE
TABASCO SAUCE IN A 1 TO 4 DILUTION
WITH WATER. THEY CAN INCREASE THE
DILUTION AS TOLERABLE. AS WITH MOST
THERAPIES FOR BURNING MOUTH, THE
EFFICACY IS LOW TO MODERATE.

TOPICAL CANNIBIDIOL (CBD)

Cannabidiol-{CBD)for-Burning:Mouth-S

What-is-CannabidioO)]?ﬂ

Cannabidiol-(CBD)-is-non--psychoactive-chemical-agent-found-in-cannabinoid.-It-is-used-in-epilepsy,-
neurological- disorders- and- chronic- neuropathic- pain.- It- exerts- its- anti-nociceptive- properties- by-
modulating-the-descending-pathway-via-a-brainstem-circuit-comprising-the-periagueductal-grey-and-
rostral-ventromedial-medulla.-BMS-patient-has-increased-in-TRPV1,-decreased-CB1-and-increased-CB2-
-E-et-al.,-2013).- The-
activation-of-cannabinoid-receptors-has-antinociceptive-effects,-as-cannabin reduces-thermal-and-

receptors- in- tongue- epithelial- cells- and- changes- in- their- distribution- (B

mechanical-hyperalgesia-and-mechanical-allodynia;-induced-by-peripheral-inflammation: (Richardson-
et-al.,-1998,-Martin-et-al.,-1999).-9

1

Availability-of-Preparation-q
CBD-can-be-found-in-different-forms-with-different-level-of-dosage-of-CBD:4]

1

Available-atn 8

CBD-oil-containing-CBD-purely-as-the-active- Over-the-counter-(OTC)--Pharmacy/-Health-
ingredient-[no-tetrahydrocannabinol-(THC)]-— Foods-&-Natural-Remedies-stores-
food-supplement-1

CBD-dominant-hemp-extract-oil-(<0.2%THC)— 0TC--Pharmacy-/-Health-Foods-&-Natural-
drug)n
1

Instructions-|]

Twice-daily-or-q

Three-times-daily; 1)

After-meald -mouth-near-the-pain-sites-
for-3-to-5-minutes;-q
Followed-by-expectorating-of-saliva-or-

radually-build-up- swallowing.-q

the-dose.q] CBD-oil-may-be-prepared-with-'distinctive”

Do-not-increase-the-dose- taste,-natural-taste-or-flavour.--Drink-water-

further-if-pain-subsides.-4 afterwards-to-help-with-the-taste.-u

This-is-different-for-every-

individual.-q]

Do-not-exceed-the-

low-dose-for-seven-

recommended-daily-allowance-

by-the-manufacturer.1
1
Side-Effectsy]
CBD-is-well-tolerated-but-may-cause-adverse-reactions-such-as-nausea, fatig;
appetite,-irritability,-sleepiness-and-insomnia.-CBD-can-increase-the-level-in-your-blood-of-the-blood
thinner- coumadin,- and- it- can-raise- levels- of- certain- other-medications- in-your-blood- by- the-same-
mechanism-that-grapefruit-juice-does.-q
CBD- is- primarily- marketed- and- sold- as- a- supplement- commonly- as- a- food- supplement,- not- a-
medicati

-consult-their-doctor-or-chemist/-pharmacist-ifyou-experience-any-other-symptoms-

which-may-be-due-to-the-use-of-CBD.4|

Efficacy-and-Safety-of-CBD-q|
There-is-no-evidence-based-medicine-research-on-the-use-of-CBD-for-BMS.- The-above-suggestion-is-
based-on-anecdotal-records-of-patients-with-BMS.-There-i -going-research-on-the-use-of-topical-

CBD-for-other-chronic-neuropathic-pain-of-the-limbs.-q
1
The-Legal-Standpointq

provided-that-it-contains-no-more-than-0.2%-THC-which,-due-to-its-psychoactive-effects.-THC-is-a-

controlled-substance-under-the-Guidelines.-9]

A literature review, observed trials
dosing up to 1500mg/day of oral
CBD in human patients, with no
consequential adverse reactions,
however future clinical studies may

be needed to further investigate
potential drug interactions with
CBD. 9,10 CBD exhibits
anticonvulsant, anxiolytic,
antipsychotic, anti-inflammatory,
antibacterial, and neuroprotective
effect




TOPICAL CANNIBIDIOL (CBD

« ‘BUT | HAVE EXPERIMENTED ON MYSELF
wITH CBD olIL (swisH FOR 30/30 SEC)
AND EXPECTORATE, AND | DO GET
IMMEDIATE RELIEF WHICH LASTS LONG
ENOUGH FOR ME TO GET TO SLEEP.’

e START WITH .025%. AS AN ALTERNATIVE
YOU CAN INSTRUCT THE PATIENT TO USE
TABASCO SAUCE IN A 1 TO 4 DILUTION
WITH WATER. THEY CAN INCREASE THE
DILUTION AS TOLERABLE. AS WITH MOST
THERAPIES FOR BURNING MOUTH, THE
EFFICACY IS LOW TO MODERATE.

Canr

What-is-CannabidioO)]':
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modulating-the-descending
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1
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ingredient-[no-tetrahydroc
food-supplement-1
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CBD-oral-liquid-prescriptio

Instructions-|]

concent

2mg-,4mg-,8mg9

ﬂ

Start-with-low-dose-for-sex
ually-build-u

-the-dose-

individual.-q]
Do-not-exceed-the-
recommended-daily-allow
by-the-manufacturer.1

Side-Effectsy]
CBD-is-well-tolerated-but-ir
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Availability-of-Preparation-1]

CBD-can-be-found-in-different-forms-with-different-level-of-dosage-of-CBD:1]

Available-atx

CBD-oil-containing-CBD-purely-as-the-active-
ingredient-[no-tetrahydrocannabinol-(THC)]—

food-supplement-o

CBD-dominant-hemp-extract-oil-(<0.2%THC)—

food-supplement-o

CBD-oral-liquid-prescription-solution.x

Instructions+y]

1

sstion-is-

topical-
Over-the-counter-(OTC)---Pharmacy/-Health-
Foods-&-Natural-Remedies-stores-u

OTC--Pharmacy-/-Health-Foods-&-Natural-
Remedies-storesh
Medical-Prescription-(schedule-2-controlled-
drug)u

I N = N
I#]

Available-in-OTC-
concentration:-q|
2mg-,4mg-,8mgH]

1
Start-with-low-dose-for-seven-
days-and-gradually-build-up-
the-dose.q
Do-not-increase-the-dose-
further-if-pain-subsides.--q]
This-is-different-for-every-
individual.-q]
Do-not-exceed-the-

recommended-daily-allowance-

by-the-manufacturer.-n

Twice-daily-or-1]

Three-times-daily;

After-meald

Put-3-drops-at-the-pain-sites-for-example-at-
the-tongue-tipY]
Retain-saliva-in-mouth-near-the-pain-sites-
for-3-to-5-minutes;-q|
Followed-by-expectorating-of-saliva-or-
swallowing.-q
CBD-oil-may-be-prepared-with-‘distinctive’-
taste,-natural-taste-or-flavour.--Drink-water-
afterwards-to-help-with-the-taste.-n
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PLACEBO/ BENZYDAMINE el e B e
KEYWORDS Abstract Background/purpose: Intraoral and perioral burning sensations may be sequelae of
H Y D R O C H I_O R | D E - O O R A I_ Burning mouth burning mouth syndrome (BMSD) or burning mouth symptoms (BMSP), which present a diag-

syndrome; nostic challenge. The aims of the study were to evaluate the efficacy of a topical anesthetic
Burning mouth as a diagnostic test to differentiate BMSD from BMSP and to assess the comorbidities and re-
M O UTH WAS H ES 3 Tl M ES A D A Y FO R 4 symptoms; sponses to various pharmacologic treatments in BMSD and BMSP patients.
Topical anesthetic; Materials and methods: A total of forty-four charts of patients with burning mouth that visited
Pain; the Rutgers School of Dental Medicine Orofacial Pain Clinic between January 1st, 2000 and

Orofacial November 1st, 2014 were retrospectively reviewed. Twenty patients were diagnosed with
W E E KS N O T R EATM E N T G R O U P BMSD, and 24 patients were diagnosed with BMSP attributed to local and systemic causes.
The diagnosis was determined per the guidelines of the International Association for the Study
of Pain and American Academy of Orofacial Pain. The main goal of this study was to evaluate
the effect of topical anesthetic medication applied to the burning site.
Results: The percentage of change in pain reduction following topical anesthetic application in
the BMSP group was significantly higher than that of the BMSD group (p < 0.05). In the BMSD
group, 77% of females and 27% of males responded to clonazepam. One third of the females
in the BMSP group also suffered from hypertension.
Conclusion: Topical anesthetics can be used as a simple, swift and efficient chair-side diag-
nostic tool to differentiate BMSD and BMSP. Females have a better response to clonazepam
in BMSD.

Junad Khan ®*, Moin Anwer °, Noma Noboru €, Davis Thomas ¢,
Mythilli Kalladka ®




INTERVENTIONAL PAIN MANAGEMENT FOR BMS

* BOTOXIN INJECTIONS THESE HAVE TO BE PLACED AT NERVE ENDINGS WITH OBVIOUS RISK OF
CAUSING TEMPORARY 3 MONTH MOTOR PALSY TO LOCAL NERVES

* NEUROSTIMULATION
*  SPINAL CORD STIMULATION (NOT FOR OFP)
»  DEEP BRAIN STIMULATION
*  SUPERFICIAL SESSIONAL NEUROSTIMULATION

GANGLIA IMPLANTED NEUROSTIMULATION N O-l- i n d iC O Te d fO r B MS

* TRANSMAGNETIC STIMULATION

» ABLATIVE TECHNIQUES

*  (GASSERIAN GANGLION INTERVENTIONS
s PULSED RADIOFREQUENCY ABLATION
i THERMOCOAGULATION
g BALLOON COMPRESSION
*  GLYCEROLYSIS
*  SPHENOPALATINE GANGLION INJECTIONS
e STEREOTACTIC RADIOSURGERY
GAMMA KNIFE MAY BE INDICATED |F THERE IS MEDICAL CONTRAINDICATIONS TO MVD



BUT ONE STUDY ON BOTULINUM TOXIN FOR BMS

STUDY ON THREE PATIENTS
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Botulinum Toxin for Burning Mouth Syndrome

Domenico A. Restivo, MD, PhD; Giuseppe Lauria, MD; Rosario Marchese-Ragona, MD; Riccardo Vigneri, MD

Article, Author, and Disclosure Information

Background: Burning mouth syndrome is characterized by burning pain in the oral

mucosa (mainly the tongue and lips) in the absence of medical causes (1). It is also

L f =

known as oral dysesthesia. It is common; mostly affects women of advanced age;
and is often associated with systemic diseases, such as diabetes, nutritional
deficiencies, depression, and anxiety (1). The etiopathogenesis of burning mouth
syndrome is unclear, although some studies of biopsy specimens suggest an
underlying trigeminal small-fiber neuropathy (2). No effective treatment is
available for this condition; antidepressants, analgesics, clonazepam, topical

capsaicin, and psychotherapy have...
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NEAR INFRARED IRRADIATION OF THE STELLATE GANGLION, TO INHIBIT SYMPATHETIC DISCHARGE AND
IMPROVE BLOOD FLOW TO THE TONGUE IN GLOSSODYNIA (STILL EXPERIMENTAL) [47]

LAS ER TH ERA PY [48' 49] NEAR INFRARED IRRADIATION OF THE STELLATE GANGLION, TO INHIBIT SYMPATHETIC DISCHARGE AND IMPROVE BLOOD FLOW TO THE TONGUE IN GLOSSODYNIA (STILL
EXPERIMENTAL) 147) JULIANA CASSOL SPANEMBERG ; JOSE LOPEZ LOPEZ ; MARIA ANTONIA ZANCANARO DE FIGUEIREDO ; KAREN CHERUBINI ; FERNANDA GONCALVES SALUM J.
BIOMED. OPT. 20(%), 098001 (Sep 11, 2015).

ABSTRACT. THE AIM OF THE PRESENT STUDY WAS TO ASSESS THE EFFECT OF LOW-LEVEL LASER THERAPY (LLLT) IN THE
TREATMENT OF BURNING MOUTH SYNDROME (BMS). A DIODE LASER WAS USED IN 78BMS PATIENTS WHO WERE
RANDOMLY ASSIGNED INTO FOUR GROUPS: IRTW, N=20 (830 Nm, 100 MW, 5 J, 176 J/CcMm2, 50 S, LLLT WEEKLY
SESSIONS, 10 SESSIONS); IR3W, N=20 (830 Nm, 100 MW, & J, 176 J/CM2, 50 S, THREE LLLT WEEKLY SESSIONS, 9
SESSIONS); RED LASER, N=19 (685 NM, 35 MW, 2 J, 72 J/CM2, 58 S, THREE LLLT WEEKLY SESSIONS, 9 SESSIONS); AND
CONTROL-GROUP (CG), N=19. SYMPTOMS WERE ASSESSED AT THE END OF THE TREATMENT AND EIGHT WEEKS LATER;
QUALITY OF LIFE RELATED TO ORAL HEALTH WAS ASSESSED USING THE ORAL HEALTH IMPACT PROFILE (OHIP-14).
STATISTICAL ANALYSIS WAS CARRIED OUT USING REPEATED MEASURES ANALYSIS OF VARIANCE FOLLOWED BY THE
POSTHOC TUKEY TEST. THERE WAS SIGNIFICANT REDUCTION OF THE SYMPTOMS IN ALL GROUPS AT THE END OF THE
TREATMENT, WHICH WAS MAINTAINED IN THE FOLLOW-UP. THE SCORES OF THE IRTW AND IR3W LASER GROUPS DIFFERED
SIGNIFICANTLY FROM THOSE OF THE CG.

THERE WAS ALSO A DECREASE IN THE OHIP-14 SCORES IN THE FOUR GROUPS. THE IR3W LASER GROUP SCORES DIFFERED
SIGNIFICANTLY FROM THOSE OF THE CG. LLLT REDUCES THE SYMPTOMS OF BMS AND MAY BE AN ALTERNATIVE
THERAPEUTIC STRATEGY FOR THE RELIEF OF SYMPTOMS IN PATIENTS WITH BMS
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* GROUP A (LASER TREATMENT) WAS COMPOSED OF 43
PATIENTS WHILE GROUP B (SHAM THERAPY) OF 42
PATIENTS.

» PATIENTS TREATED WITH PBMT SHOWED A SIGNIFICANT
DECREASE IN SYMPTOMS (P=0.0008) AND IMPROVED
QUALITY OF LIFE RELATED TO ORAL HEALTH (P=0.0002).

e (CONCLUSIONS: PBMT HAS DEMONSTRATED TO HAVE A
POSITIVE EFFECT IN RELIEVING BMS SYMPTOMS AND IN
IMPROVING A PATIENT'S OVERALL QUALITY OF LIFE.

* NO SIGNIFICANT DIFFERENCE IN PAIN BUT IMPROVED
OHIP 142
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modulation therapy in t| treatmem of the bun g mouth syndrome. Med

Abstract

Background: This study aims to evaluate the efficacy of the photobiomodulation therapy (PBMT) - in terms of
pain and of quality of life- in patients affected by burning mouth syndrome (BMS).

Material and Methods: This study was designed as a randomised double-blinded prospective study. Patients diag-
nosed with BMS in the period from June 2015 to June 2018 were recruited. The patients were randomised into two
groups and each received treatment once a week for ten weeks: group A received laser therapy (K Laser Cube 3®)
while group B was given sham therapy (placebo). Pain was evaluated through the Visual Analogue Scale (

and quality of life was a ed with the shmt form of the Oral Health Impact Profile (OHIP-14). Assessment was
done at baseline and after therapy The researchers were blind to the randomised allocations.
Results: A total of 85 patients were ar d. Group A (laser treatment) was composed of 43 patients while
group B (sham therapy) of 42 patients. Patients treated with PBMT shov\ed a significant decrease in symptoms
(p=0.00 nd improved quality of life related to oral health (p=0.0002). Conclusions: PBMT has demonstrated
to have a positive effect in relieving BMS symptoms and in improving a patient’s overall quality of life.

Key words: Burning mouth svndrome, oral cavity, lasers, life quality.
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Abstract

Objectives: To determine the frequency of use of the core outcome domains published
by the Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials
(IMMPACT) in burning mouth syndrome (BMS) randomized controlled trials (RCTs).
Methods: This systematic review, conducted as part of the World Workshop on Oral
Medicine VII (WWOM VII), was performed by searching the literature for studies
published in PubMed, Web of Science, PsycINFO, Cochrane Database/Cochrane
Central, and Google Scholar from January 1294 (when the first BMS definition came
out) through October 2017.

Results: A total of 36 RCTs (n = 2,175 study participants) were included and analyzed.
The overall reporting of the IMMPACT core and supplemental outcome domains was
low even after the publication of the IMMPACT consensus papers in 2003 and 2005
(mean before IMMPACT consensus publication = 2.6 out of 6; mean after IMMPACT
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d.,ning Mouth Syndrome -\‘l?lhat-kind-of-problems-might-l-have?1[
‘ Locationo Usually bilateral burning oral mucosal - BMS Profile

=What-is-Burning-Mouth-Syndrome?-{ Eqmﬂ
Affects nmonly on the fongue, -

mouth -syndrome -(BMS) -is -G C {infra-oral ‘burning - followed by palate, 4ips and oropharynxf Name

sensation -that -has -no -identifiable -medical-or -dental-cause -
either local -or systemic -condition -or -disease. -BMS -usually dasts - A
for more -than -six -months -with -no visible Slqns -of -oral*mucosa - c inc . O PNy Email
- -t-is- also - known - as- gl ’ )
¢, or oral dysesthesia. 41 i inq Age

. Who-does-it-affect?{ Severity © Moderate to severe intensity that may - Gender
. . . . o vary during the day. it is usually at the -
The {ack of universally consistent on 8MS diagnostic criteria, the - lowest heat upon awake, worsening - Ethnicity
epidemiology dafa collected -are -of poor qudlity. Prevalence affer the first mea reach maximum - 7
of -BMS -in -general - populations - varies - from - 1% -to - 15%. -BMS - infensity indafte evening. 4
affects -more -on-women -and -usually -aft -menopause -or -post- o]
menopause age (5 1o 7th decade of age). 4 Associated - Altered taste «(bitter, metallic faste, -
features @ ‘supertaster’) and dry mouth 11 Date BMS Began
. What-causes-BMS?{ Psychology disorders such as anxiety, -
irritability and depression Was there an initiating event for the BMS (yes/no)
The -aeticlogy -of -BMS -remains -not -fully -understood. -However, - a
studies -have -been -showing-increasing -evidence -of -BMS -as - T If yes, describe the event
neuropathic -pain with -central -and -peripheral -nervous sys . = How-is-it-diagnosed?
involvement. -BMS -may -be -associated -with - systen . The nose - of - BMS - is - by - exclusion - of - local - or - systemic -
conditions -or -diseases. -Based -on -history -and -detailed -clinical -
|- disorders; al-causes-including -oral - examination, -the -burning -sensation -secondary -to-a - primary -
salivary - gland - dysfunction, - dental- cause is differentiated from a frue BMS. 4
freatment and ill-fitting dentures, are known as secondary BMS -
and is not frue BMS. 1

Country

Have you been given a BMS diagnosis (yes/no)

Current State of BMS (Pain level 0 = no pain; 10 = pain as bad as it can be)

What words do you use to describe your symptoms?

What areas of your mouth does it affect (list in order of worst to least)
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Apr 11.

Botulinum Toxin for Burning Mouth
Syndrome.

Restivo DA!, Lauria G?, Marchese-Ragona

R1, Vigneri R®.
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IMPAIRED TASTE SENSITIVITY IN BMS PATIENTS

ORAL Dis. 2017 APR;23(3):395-402. por: 10.1111/0D1.12630. Epus 2017 Fes 8.
TASTE FUNCTION ASSESSED BY ELECTROGUSTOMETRY IN BURNING MOUTH SYNDROME: A CASE-CONTROL STUDY.

BrRAUD A, DESCROIX V12, UNGEHEUER MN3, ROUGEOT C3, BOUCHER Y'2,

AUTHOR INFORMATION
ABSTRACT
OBJECTIVE:

IDIOPATHIC BURNING MOUTH SYNDROME (IBMS) IS CHARACTERIZED BY ORAL PERSISTENT PAIN WITHOUT ANY CLINICAL OR BIOLOGICAL ABNORMALITY. THE AIM OF THIS STUDY WAS TO EVALUATE TASTE FUNCTION IN IBMS SUBJECTS AND
HEALTHY CONTROLS.

MATERIAL AND METHODS:

ELECTROGUSTOMETRIC THRESHOLDS (EGMT) WERE RECORDED IN 21 IBMS PATIENTS AND 21 PAIRED-MATCHED CONTROLS AT NINE LOCI OF THE TONGUE ASSESSING FUNGIFORM AND FOLIATE GUSTATORY PAPILLAE FUNCTION.
COMPARISON OF EGMT WAS PERFORMED USING THE NONPARAMETRIC WILCOXON SIGNED-RANK TEST. A CORRELATION BETWEEN EGMT AND SELF-PERCEIVED PAIN INTENSITY ASSESSED USING A VISUAL ANALOGIC SCALE (VAS) WAS
ANALYZED WITH THE SPEARMAN COEFFICIENT. THE LEVEL OF SIGNIFICANCE WAS FIXED AT P < 0.05.

RESULTS:

MEAN EGMT WERE SIGNIFICANTLY INCREASED WITH IBMS FOR RIGHT SIDE OF THE DORSUM OF THE TONGUE AND RIGHT LATERAL SIDE OF THE TONGUE (P < 0.05). IN THE IBMS GROUP, VAS SCORES WERE SIGNIFICANTLY CORRELATED
10 EGMT AT THE TIP OF THE TONGUE (R =-0.59; P < 0.05) AND AT THE RIGHT AND LEFT LATERAL SIDES OF THE TONGUE (RESPECTIVELY, R =-0.49 AND R = -0.47; P < 0.05).

CONCLUSION:

THESE DATA DEPICTED IMPAIRED TASTE SENSITIVITY IN IBMS PATIENTS WITHIN FUNGIFORM AND FOLIATE TASTE BUD FIELDS AND SUPPORT POTENT GUSTATORY/NOCICEPTIVE INTERACTION IN IBMS.
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FUNGIFORM PAPILLAE COUNT?e

*  LARYNGOSCOPE. 2017 AUG 22. DOl 10.1002/LARY.26828. [EPUB AHEAD OF PRINT]

o A CASE-CONTROL EVALUATION OF FUNGIFORM PAPILLAE DENSITY IN BURNING MOUTH SYNDROME.
«  NAUD JM!, BENCA |2, DRANGSHOLT MT?3, LERESCHE |3, COLDWELL SES.

° AUTHOR INFORMATION

. ABSTRACT
. HYPOTHESIS:

O [T HAS BEEN HYPOTHESIZED THAT HIGH FUNGIFORM PAPILLAE DENSITY MAY BE A RISK FACTOR FOR DEVELOPING THE TASTE AND PAIN
ALTERATIONS CHARACTERISTIC OF BURNING MOUTH SYNDROME.

«  OBIJECTIVE:

a EVALUATE WHETHER FUNGIFORM PAPILLAE DENSITY, TASTE SENSITIVITY, AND MECHANICAL PAIN SENSITIVITY DIFFER BETWEEN BURNING MOUTH
SYNDROME CASES AND CONTROLS.

»  STUDY DESIGN:
e THIS CASE-CONTROL STUDY COMPARED CASES DIAGNOSED WITH PRIMARY BURNING MOUTH SYNDROME WITH PAIN-FREE CONTROLS.
*  METHODS:

O PARTICIPANTS (17 FEMALE CASES AND 23 FEMALE CONTROLS) RATED THE INTENSITY OF SUCROSE, SODIUM CHLORIDE, CITRIC ACID, AND
QUININE APPLIED SEPARATELY TO EACH SIDE OF THE ANTERIOR TONGUE AND SAMPLED WHOLE MOUTH. MECHANICAL PAIN SENSITIVITY WAS
ASSESSED SEPARATELY FOR EACH SIDE OF THE TONGUE USING WEIGHTED PINS. DIGITAL PHOTOGRAPHS OF PARTICIPANTS' TONGUES WERE
USED TO COUNT FUNGIFORM PAPILLAE.

e RESULTS:

* BURNING MOUTH SYNDROME CASES HAD INCREASED WHOLE MOUTH TASTE INTENSITY. CASES ALSO HAD INCREASED SENSITIVITY TO QUININE
ON THE ANTERIOR TONGUE, AS WELL AS INCREASED MECHANICAL PAIN SENSITIVITY ON THE ANTERIOR TONGUE. FUNGIFORM PAPILLAE DENSITY
DID NOT DIFFER SIGNIFICANTLY BETWEEN CASES AND CONTROLS. FUNGIFORM PAPILLAE DENSITY ON THE LEFT AND RIGHT SIDES OF THE
TONGUE WERE CORRELATED IN CONTROLS; HOWEVER, THERE WAS NO LEFT/RIGHT SIDE CORRELATION IN CASES.

+ CONCLUSION:

¥ CASES HAD INCREASED PAIN AND TASTE PERCEPTION ON THE ANTERIOR TONGUE. THE LACK OF CORRELATION BETWEEN LEFT AND RIGHT
FUNGIFORM PAPILLAE DENSITY IN CASES MAY BE AN INDICATION OF ASYMMETRICAL LINGUAL INNERVATION IN THESE PATIENTS.
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INTRAORAL CAMERA FOR FFP COUNT

. MEeD ORAL PATOL ORAL CIR BUCAL. 2012 MAY 1;17(3):E362-6.

. FUNGIFORM PAPILLAE DENSITY IN PATIENTS WITH BURNING MOUTH SYNDROMEAND XEROSTOMIA.
. CAMACHO-ALONSO F!, LOPEZ-JORNET P, MOLINO-PAGAN D.

. AUTHOR INFORMATION

. ABSTRACT

g OBJECTIVE:
. THE AIM OF THIS STUDY WAS TO ANALYZE FUNGIFORM PAPILLAE DENSITY IN PATIENTS WITH BURNING MOUTH SYNDROME (BMS) AND XEROSTOMIA.

. STUDY DESIGN:

o IN THIS CROSS-SECTIONAL CLINICAL STUDY, SIXTY PATIENTS WERE INCLUDED (20 WITH BMS, 20 WITH XEROSTOMIA AND 20 HEALTHY CONTROLS). THE FUNGIFORM PAPILLAE DENSITY WAS ANALYZED OVER A SMALL REGION ON THE
ANTERIOR TIP OF THE TONGUE WITH THE AID OF A DIGITAL CAMERA. THE NUMBER OF PAPILLAE WAS MEASURED IN AN AREA OF 19 MM2,

< RESULTS:

v THE PATIENTS WITH BMS SHOWED SIGNIFICANTLY HIGHER FUNGIFORM PAPILLAE DENSITY THAN THE PATIENTS WITH XEROSTOMIA; THOUGH NO STATISTICALLY SIGNIFICANT DIFFERENCES WERE RECORDED VERSUS THE CONTROL GROUP. IN THE

BMS GROUP, 65% OF ALL CASES PRESENTED A DENSITY OF 71-90 PAPILLAE (WITHIN AN AREA OF 19 MMm?), WHILE 10% HAD MORE THAN 90 PAPILLAE. ON THE CONTRARY, 70% OF THE PATIENTS WITH XEROSTOMIA HAD FEWER THAN 70
PAPILLAE IN THE STUDIED AREA.

. CONCLUSIONS:

v THE DIGITAL CAMERA OFFERS A RAPID, NONINVASIVE AND RELATIVELY SIMPLE WAY TO STUDY FUNGIFORM PAPILLAE DENSITY. THE PATIENTS WITH BMS HAVE HIGHER FUNGIFORM PAPILLAE DENSITY THAN THE PATIENTS WITH XEROSTOMIA.
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J CLIN Exp DENT. 2016 APR 1;8(2):E153-9. DOI: 10.4317/JCED.52560. ECOLLECTION 2016 APR.
CONTINUOUS NEUROPHATIC OROFACIAL PAIN: A RETROSPECTIVE STUDY OF 23 CASES.
SOTORRA-FIGUEROLA D', SANCHEZ-TORRES.A!, VALMASEDA-CASTELLON E2, GAY-ESCODA C3.

AUTHOR INFORMATION

ABSTRACT
BACKGROUND:

TO DETERMINE THE CLINICAL CHARACTERISTICS OF CONTINUOUS NEUROPATHIC OROFACIAL PAIN IN PATIENTS THAT SUFFER PERSISTENT
IDIOPATHIC FACIAL PAIN (PIFP), PAINFUL POST-TRAUMATIC TRIGEMINAL NEUROPATHY (PPTTN) OR BURNING MOUTH SYNDROME (BMS)
AND TO DESCRIBE THEIR TREATMENT.

MATERIAL AND METHODS:

A RETROSPECTIVE OBSERVATIONAL STUDY WAS MADE, REVIEWING THE CLINICAL HISTORY. OF THE PATIENTS DIAGNOSED WITH CONTINUOUS
NEUROPATHIC OROFACIAL PAIN BETWEEN 2004 AND 2011 AT THE OROFACIAL PAIN UNIT OF THE MASTER OF ORAL SURGERY AND
IMPLANTOLOGY OF THE UNIVERSITY OF BARCELONA AND AT THE OROFACIAL PAIN UNIT OF THE TEKNON MEDICAL CENTER OF
BARCELONA.

RESULTS:

THE AVERAGE AGE OF THE PATIENTS WITH CONTINUOUS NEUROPATHIC OROFACIAL PAIN WAS 54.5, WITH A CLEAR FEMALE
PREDOMINANCE (86.9%, N=20). OF ALL PATIENTS, 60.9% (N=14) WERE SUFFERING A PIFP, 21.7% (N=5) HAD A BMS AND 17.4%
(N=4) WERE PRESENTING A PPTTN. THE PAIN QUALITY DESCRIBED BY THE PATIENTS WITH CONTINUOUS NEUROPATHIC OROFACIAL PAIN
WAS OPPRESSIVE (43.47%, N=10), WIDELY REPRESENTED BY PATIENTS WITH PIFP, AND BURNING (39.13%, N=9) BEING THE ONLY QUALITY
THAT DESCRIBED PATIENTS WITH BMS. THE TREATMENT CARRIED OUT WITH THE PATIENTS WAS ONLY PHARMACOLOGIC. THE MOST USED
DRUGS FOR THE TREATMENT OF PIFP AND PPTTN WERE CLONAZEPAM (50%, N=9) AND AMITRIPTYLINE (44.44%, N=8). HOWEVER, A
55.5% (N=10) OF THE PATIENTS WITH PIFP OR PPTTN REQUIRED THE ASSOCIATION OF TWO OR MORE DRUGS FOR A CORRECT PAIN
CONTROL. ALL THE PATIENTS WITH BMS RESPONDED SATISFACTORILY TO CLONAZEPAM.

CONCLUSIONS:

CONTINUOUS NEUROPATHIC OROFACIAL PAIN IS A LITTLE KNOWN CONDITION AMONG THE GENERAL POPULATION, PHYSICIANS AND
DENTISTS. THIS FAVORS A LATE DIAGNOSIS AND INACCURATE TREATMENTS WHICH ENTAIL UNNECESSARY SUFFERING. IT IS IMPORTANT TO
INFORM BOTH THE GENERAL POPULATION AND HEALTH PROFESSIONALS CONCERNING THIS PAINFUL CONDITION.

KEY WORDS:

CONTINUOUS NEUROPATHIC OROFACIAL PAIN, PERSISTENT IDIOPATHIC FACIAL PAIN, PAINFUL POST-TRAUMATIC TRIGEMINAL
NEUROPATHY, BURNING MOUTH SYNDROME, ATYPICAL ODONTALGIA.
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