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• To outline diagnostic criteria for BMS
• To provide a summary of aetiological factors and possible

mechanisms
• To provide some key diagnostic tips and provide some novel

strategies in management for patients with BMS
• To highlight the possible future management of patients with BMS



TYPES OF PAIN ……………………
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Clifford J. Woolf. What is this thing 

called pain? J Clin Invest. Nov 1, 

2010; 120(11): 3742–3744.
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Nociplastic pain

Neuropathic pain

Nociceptive pain



Posttraumatic 

neuropathy

PDAP/ PHN     

BMS????

Unhealthy Pain

Nociplastic pain

Neuropathic pain



UNHEALTHY PAIN
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Neuropathic pain

Dysfunctional pain, Corresponds 

to a dysfunction of the central 

inhibitory processes of pain control 

(Crofford et al., 2005). 

Including; 
• fibromyalgia 

• irritable bowel syndrome

• Tension headaches

• idiopathic orofacial pain

• complex regional pain 

syndrome

• Burning mouth syndrome?

With a marked co-morbidity 
between some of these pain 

syndromes (Kato et al., 2006). 

Dysfunctional

Pain  

BMS????
Nociplastic pain
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• PATIENT OVER 50 YEARS

• MIGRAINES

• FM OTHER CHRONIC PAIN CONDITIONS

• GENETICS COMT

• MULTIPLE INSULTS

• NON RESPONDENT TO ANTI INFLAMMATORY

PAIN KILLERS (NSAIDS PARACETAMOL)

• BETTER IN MORNINGS

• DOES NOT DISTURB SLEEP

• WORSENS DURING DAY

• WORSENS WITH STRESS, TIREDNESS AND ILLNESS

• EITHER

• CONSTANT BURNING

• ELICITED NEURALGIC (ELECTRIC SHOCK)

• OR COMBINATION

9

Features of Neuropathic pain



Complex region

Consequences

Social function

Eating

Drinking

Speaking

Kissing

Make up / shaving

Sleeping

IDENTITY?

The Trigeminal nerve
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• SHOULD BMS BE BURNING MOUTH DISORDER?



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 ……………BURNING MOUTH DISORDER

OR SECONDARY BMS OR TYPE 2 BM

Burning Mouth Syndrome

altered taste dry mouth

tongue  thrusting



BMS DIAGNOSTIC CRITERIA
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Diagnostic criteria ICHD 
Burning mouth syndrome (BMS)
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4. Mendak M, Konopka T, Bogucki A, Dobrzycka E, Mendak A. Uwarunkowania psychologiczne i kliniczne zespołu pieczenia jamy ustnej. Dent. 
Med. Probl. 2005; 42: 595–603.  5. De Souza FT, Teixeira AL, Amaral TM, dos Santos TP, Abreu MH, Silva TA i wsp. Psychiatric disorders in burning mouth 
syndrome. J. Psychosom. Res. 2012; 72: 142–146.  6. Bogetto F, Maina G, Ferro G, Carbone M, Gandolfo S. Psychiatric comorbidity in patients with 
burning mouth syndrome. Psychosom. Med. 1998; 60: 378–385.  7. Chainani-Wu N, Madden E, Silverman S Jr. A case-control study of burning mouth 
syndrome and sleep dysfunction. Oral Surg. Oral Med. Oral Pathol. Oral Radiol. Endod. 2011; 112: 203–208.  8. Rojo L, Silvestre FJ, Bagan JV, De 
Vicente T. Psychiatric morbidity in burning mouth syndrome. Psychiatric interview versus depression and anxiety scales. Oral Surg. Oral Med. Oral 
Pathol. 1993; 75: 308–311.  9. Miller I, Kurnatowska A, Miller A, Rabe-Jabłońska J. Zespół piekących ust – cechy kliniczne i współwystępowanie
zaburzeń psychicznych. Czas. Stomat. 2004; 57: 775–783. 
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BURNING MOUTH SYNDROME

• BURNING MOUTH SYNDROME BY DEFINITION HAS NO KNOW

CAUSE=PRIMARY (IDIOPATHIC) BURNING MOUTH SYNDROME

• 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

• ENDOCRINE

• MENOPAUSAL

• HYPO THYROID

• DIABETES

• IMMUNOLOGICAL

AUTOIMUNE

• SJÖGREN SYNDROME

• SCLERODERMA

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

• MEDICATION REACTION (EG, ACE INHIBITORS, ARBS, 
ANTIRETROVIRALS, PSYCHOTROPIC, 
ANTICHOLINERGIC,CLONAZEPAM, [37] CHEMOTHERAPEUTIC AGENTS) 
CIGUATERA NEUROTOXIN EXPOSURE [38]

• PSYCHOMETRIC

• ALLERGY

• SUPERTASTERS

• GASTRIC REFLUX GERD

• NEUROPATHY ??

• Anemia

• Multiple sclerosis

• Anxiety

• Dehydration

• Mouth breathing/nasal obstruction

• Alcohol-based mouthwash

• Radiation-induced stomatitis

• Vesiculous bullou conditions
– Aphthous stomatitis

– Contact stomatitis

– Erosive lichen planus

– Pemphigoid

– Pemphigus

– Geographic tongue

• Leukoplakia

• Neoplasia

• Chewing tobacco use

• Areca nut extract exposure [39]

• INFECTION
– Bacterial infection [40]

– Candidiasis [28]

– VIRAL
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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 CONTRIBUTING TO BMD





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%. 

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



WHAT CAUSES BMS?

• BMD IS SECONDARY AND CAUSES CAN BE FOUND

• BMS (PRIMARY) NO CONSENSUS EXISTS REGARDING A DEFINITIVE
CAUSE. RATHER, BURNING MOUTH SYNDROME (BMS) APPEARS TO BE
MULTIFACTORIAL IN ORIGIN. 

• + SOMATOSENSORY CHANGES

• - SOMATOSENSORY CHANGES

• MANY OF THE CURRENTLY PROPOSED ETIOLOGIES DESCRIBE
SECONDARY, RATHER THAN PRIMARY BURNING MOUTH SYNDROME
(BMS).

• THERE MAY BE 3 TYPES OF BMS



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

(JÄÄSKELÄINEN 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

(JÄÄSKELÄINEN 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



Is burning mouth syndrome a neuropathic pain condition? Jääskeläinen, 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.

The peripheral subgroup demonstrates good analgesic response to local anesthesia, whereas the central subgroup
shows no response or even hyperalgesia after peripheral nerve block.16

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

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

• IS BILATERAL BMS DIFFERENT CONDITION TO UNILATERAL BMS?



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]

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

• THE DIFFERENTIATION BETWEEN A PERIPHERAL VERSUS A CENTRAL AETIOLOGY HAS NOT BEEN DETERMINED

• NOCI-PLASTIC PAIN

• PSYCHOGENIC ILLNESS

• SUPERTASTERS

• BRAIN CONNECTIVITY/ DOPAMINERGIC

• GENETIC
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• 1, A. I. 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,DOSEESCALATIONPILOTSTUDYOFTHEEFFECTOFCLONAZEPAMINBURNINGMOUTH 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, SUPPL.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–
85,2015.

• 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,ARTICLEE0163449,2016. 



NEUROPATHY CAUSING NEUROPATHIC PAIN

• 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

HAS BEEN SHOWN TO BE HIGHER IN BMS PATIENTS THAN CONTROLS (HECKMANN ET AL., 2001), WHICH, AS

A POSITIVE SIGN, IS IN LINE WITH THE SENSORY PHENOMENON OF DECREASED PAIN TOLERANCE.

• MORE CONVINCING EVIDENCE FOR FOCAL INVOLVEMENT OF THE INTRAORAL SMALL FIBRE SYSTEM CAME

FROM A QST STUDY UTILIZING ARGON LASER STIMULATOR (SVENSSON ET AL., 1993) AND SHOWING

INCREASED DETECTION THRESHOLDS TO WARMING AND HEAT PAIN (HYPOESTHESIA AND HYPOALGESIA, I.E. 
NEGATIVE SIGNS) TOGETHER WITH LOW PAIN TO SENSORY THRESHOLD RATIOS ON THE TONGUE MUCOSA OF

BMS PATIENTS COMPARED TO CONTROL SUBJECTS.

• 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; 
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

• LAURIA ET AL., 2005; ALBUQUERQUE 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

(JÄÄSKELÄINEN ET AL., 1997; FORSSELL ET AL., 2002).
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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.

Sensory purinergic receptor P2X3 is elevated in burning mouth syndrome.

Beneng K, Yilmaz Z, Yiangou Y, McParland H, Anand P, Renton T.

Int J Oral Maxillofac Surg. 2010 Aug;39(8):815-9. doi: 10.1016/j.ijom.2010.03.013. Epub 2010 Apr 24.



‘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, LÓPEZ-JORNET P, MOLINO-PAGÁN D

• LARYNGOSCOPE. 2017 AUG 22. DOI: 10.1002/LARY.26828. A CASE-CONTROL

EVALUATION OF FUNGIFORM PAPILLAE DENSITY IN BURNING MOUTH SYNDROME. NAUD

JM1, BENCA L2, DRANGSHOLT MT3, LERESCHE L3, COLDWELL SE3.

• INCREASED TASTE SENSITIVITY

• ORAL DIS. 2017 APR;23(3):395-402. DOI: 10.1111/ODI.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 E1, Kamran B, Schaham R, Czerninski R, Gracely RH, Benoliel R.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Naud%20JM%5bAuthor%5d&cauthor=true&cauthor_uid=28833164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Benca%20L%5bAuthor%5d&cauthor=true&cauthor_uid=28833164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Drangsholt%20MT%5bAuthor%5d&cauthor=true&cauthor_uid=28833164
https://www.ncbi.nlm.nih.gov/pubmed/?term=LeResche%20L%5bAuthor%5d&cauthor=true&cauthor_uid=28833164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Coldwell%20SE%5bAuthor%5d&cauthor=true&cauthor_uid=28833164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eliav%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17473041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kamran%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17473041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schaham%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17473041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Czerninski%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17473041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gracely%20RH%5BAuthor%5D&cauthor=true&cauthor_uid=17473041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Benoliel%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17473041


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.[6]

• OBSERVATION IN OTHER CONDITIONS HAS SHOWN THAT WHEN A SENSORY CIRCUIT LOSES AFFERENT SIGNALS

THAT HYPERACTIVITY MAY RESULT IN HALLUCINATORY SENSATIONS. 

• 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.tripleo.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).

• 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 (JÄÄSKELÄINEN 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 (JÄÄSKELÄINEN 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.



• 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.



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). 

• 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. 

• IN ADDITION, HOSPITAL ANXIETY AND DEPRESSION (HAD) SCORES WERE SIGNIFICANTLY HIGHER IN THE “CENTRAL” THAN THE

“PERIPHERAL” BMS SUBGROUP.



•

•

•

•

Neuroradiology. 2017 May;59(5):525-532. doi: 10.1007/s00234-017-1830-2. Epub 2017 Mar 30. Altered structural connectivity of pain-related brain network 

in burning mouth syndrome-investigation by graph analysis of probabilistic tractography Wada A1, Shizukuishi T2, Kikuta J2, Yamada H2, Watanabe 

Y2,3, Imamura Y4, Shinozaki T4, Dezawa K4, Haradome H2, Abe O2,

https://www.ncbi.nlm.nih.gov/pubmed/28361345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wada%20A%5bAuthor%5d&cauthor=true&cauthor_uid=28361345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shizukuishi%20T%5bAuthor%5d&cauthor=true&cauthor_uid=28361345
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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 EH1, Diep C1, Liu T2, Li H2, Merrill 

R1, Messadi D1, Hu S1.
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SENSORY TESTING ALL BMS PATIENTS
RECOMMENDED REGIME FOR RESEARCH

Satu K.Jääskeläinen Pathophysiology of primary burning mouth syndrome Clinical Neurophysiology

Volume 123, Issue 1, January 2012, Pages 71-77 









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





WILL IT GET BETTER?

• FOR PATIENTS WITH PRIMARY BURNING MOUTH SYNDROME (BMS), AN ESTIMATED 50-66% 

MAY HAVE IMPROVEMENT IN SYMPTOMS AFTER 6-7 YEARS.[11]

• A SMALL STUDY OF 32 PATIENTS REPORTED NEAR UNIVERSAL IMPROVEMENT IN SYMPTOMS

WITHIN 16 WEEKS FOR PATIENTS RECEIVING ONGOING MULTIDISCIPLINARY TREATMENT.[42]

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

• THESE FINDINGS ARE SIMILAR TO OTHER IDIOPATHIC CHRONIC PAIN SYNDROMES AND SUPPORT

THE IDEA THAT TREATMENT SHOULD BE INDIVIDUALIZED BASED ON SYMPTOMS



HOW CAN WE FIX SOMETHING WHEN WE DON’T KNOW THE CAUSE?



MANAGEMENT CONSENSUS

TREAT THE PATIENT -HOLISTIC CARE WITH INFORMED EDUCATION

• MANAGE PATIENTS EXPECTATIONS

• EXPLAIN DIAGNOSIS

• EXCLUDE CAUSES FOR BMD CONFIRM DIAGNOSIS BMS

• RECTIFY NUTRITIONAL DEFICIENCIES (B COMPLEX, ZINC,

• ANXIOLYSIS

• PSYCHOLOGICAL SUPPORT

• MEDICAL INTERVENTIONS

• TOPICAL

• SYSTEMIC

• ALTERNATIVE

• ACUPUNCTURE

• HYPNOTHERAPY

• OTHER

• LASER

• DBS

Tricyclic antidepressants

Alpha-lipoic acid [45]

Hormone replacement therapy

SSRIs

Gabapentin or pregabalin

Topiramate [50]

Olanzapine [51]
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Evid Based Dent. 2017 Jun 23;18(2):57-58. doi: 10.1038/sj.ebd.6401244. Cochrane Review Little evidence to 
support or refute interventions for the management of burning mouth syndrome. Fischoff DK1, Spivakovsky S1.
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Cochrane Database Syst Rev. 2016 Nov 18;11:CD002779.  Interventions for treating burning mouth 

syndrome. McMillan R1, Forssell H, Buchanan JA, Glenny AM, Weldon JC, Zakrzewska JM.

https://www.ncbi.nlm.nih.gov/pubmed/27855478
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J Oral Rehabil. 2017 Oct;44(10):800-826. doi: 10.1111/joor.12539. Epub 2017 Jul 29.

Pharmacological treatment of oro-facial pain - health technology assessment including a 

systematic review with network meta-analysis.

Häggman-Henrikson B1,2,3, Alstergren P1,4,5, Davidson T3,6, Högestätt ED7, Östlund P2,8, Tranaeus

S2,8, Vitols S8,9, List T1,4,5.

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 ≥18 years with chronic (≥3 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.

https://www.ncbi.nlm.nih.gov/pubmed/28884860
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• ORAL PATHOL MED. 2004 FEB;33(2):111-4. SYSTEMIC CAPSAICIN FOR BURNING MOUTH SYNDROME: SHORT-TERM RESULTS OF A PILOT STUDY PETRUZZI

M1, LAURITANO D, DE BENEDITTIS M, BALDONI M, SERPICO R.
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MANAGEMENT OF COMORBID PSYCHOLOGICAL ISSUES

ANXIETY, DEPRESSION ETC

• NON PHARMACOLOGICAL

• PSYCHOTHERAPY (COGNITIVE BEHAVIORAL MODIFICATION, RELAXATION) [45]

• EDUCATION

• COUNSELLING

• INTERPERSONAL SKILLS -REASSURANCE

• HYPNOSIS

• ACUPUNCTURE

• TENS

• PHARMACOLOGICAL ANTI-ANXIETY TREATMENTS

• SINGLE DRUG SEDATION (CONSCIOUS)

• MULTIPLE DRUG SEDATION (DEEP)

• MEDICAL TREATMENT F UNDERLYING ANXIETY DISORDERS

Vitamins recommended for Migraine

• Riboflavin 400ug BD

• Q10 co enzyme A 100ug TDS

• Magnesium 550ug/day Or Melatonin 

4ug90mins before bed

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 M1, Brenaut E2,3, Le Toux G4, Misery L1,5.
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 MJ1, Kim J1, Kho HS2.

Thirty-five patients with primary BMS were included in the study: 
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 
depressive disorder.

Bilateral BMS had higher levels of psychological distresses 
compared with the unilateral group.
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MANAGEMENT PSYCHOLOGICAL 
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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 (none 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 statistically significant 

symptom improvement with cognitive psychotherapy 

(40%), 
1. 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] 

2. 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] 

3. 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 trial of psychotherapy alone, 

medication with alphalipoic acid (thioctic acid), and combination therapy. Med Oral 2004; 9: 8-13 

[PMID: 14704612 



MANAGEMENT TOPICAL MEDICATIONS

TOPICAL MEDICAL INTERVENTIONS

• CLONAZEPAM (LOW-DOSE) DISSOLVABLE WAFERS (MAY BE BETTER THAN TABLETS) [45] 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]

• INTERMITTENT ORAL CAPSAICIN [46]

• CBD OIL

• LOCAL ANAESTHETIC AGENTS

• PREGABALIN NO EVIDENCE



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.

RODRÍGUEZ 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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Oral Dis. 2016 Sep;22(6):503-11. doi: 10.1111/odi.12422. Epub 2016 Jan 20. Efficacy evaluation of clonazepam for symptom remission 

in burning mouth syndrome: a meta-analysis. Cui Y1, Xu H1,2, Chen FM1, Liu JL1, Jiang L1, Zhou Y1, Chen QM1.
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J Biol Regul Homeost Agents. 2017 Apr-Jun;31(2 Suppl 1):89-95. A “burning” therapy for burning mouth syndrome: 

preliminary results with the administration of topical capsaicin.  Azzi L1, Croveri F1, Pasina L2, Porrini M3, Vinci 
R4, Manfredini M1, Tettamanti L1, Tagliabue A1, Silvestre-Rangil J5, Spadari F3.
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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



•

•

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



•



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

• TRANSMAGNETIC STIMULATION

• ABLATIVE TECHNIQUES

• GASSERIAN GANGLION INTERVENTIONS

• PULSED RADIOFREQUENCY ABLATION

• THERMOCOAGULATION

• BALLOON COMPRESSION

• GLYCEROLYSIS

• SPHENOPALATINE GANGLION INJECTIONS

• STEREOTACTIC RADIOSURGERY

• GAMMA KNIFE MAY BE INDICATED IF THERE IS MEDICAL CONTRAINDICATIONS TO MVD

Not indicated for 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). 

• 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 14?

PHOTOBIOMODULATION
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WHERE NEXT?

• CHRONIC PAIN IS BEST MANAGED BY MAXIMISING THE
PATIENTS OWN RESOURCES FOR ENDOGENOUS PAIN
SUPPRESSION AND REDUCE FACILITATION

• WEBSITES ONLINE INFORMATION

• FACEBOOK GROUPS

• FUTURE RESEARCH

• IDENTIFY SOMATOSENSORY CHANGES

• IDENTIFY PERIPHERAL OR CENTRAL BMS USING LA 
INFILTRATIONS

• PRECISION MEDICINE







Cephalalgia. 2017 Jun;37(7):627-647. doi: 

10.1177/0333102417694883. Epub 2017 

Mar 15.

Burning mouth syndrome.

Jääskeläinen SK1, Woda A2.

Ann Intern Med. 2017 May 16;166(10):762-

763. doi: 10.7326/L16-0451. Epub 2017 

Apr 11.

Botulinum Toxin for Burning Mouth 

Syndrome.

Restivo DA1, Lauria G1, Marchese-Ragona

R1, Vigneri R1.

https://www.ncbi.nlm.nih.gov/pubmed/28569120
https://www.ncbi.nlm.nih.gov/pubmed/?term=J%C3%A4%C3%A4skel%C3%A4inen%20SK%5bAuthor%5d&cauthor=true&cauthor_uid=28569120
https://www.ncbi.nlm.nih.gov/pubmed/?term=Woda%20A%5bAuthor%5d&cauthor=true&cauthor_uid=28569120
https://www.ncbi.nlm.nih.gov/pubmed/28395302
https://www.ncbi.nlm.nih.gov/pubmed/?term=Restivo%20DA%5bAuthor%5d&cauthor=true&cauthor_uid=28395302
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lauria%20G%5bAuthor%5d&cauthor=true&cauthor_uid=28395302
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marchese-Ragona%20R%5bAuthor%5d&cauthor=true&cauthor_uid=28395302
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vigneri%20R%5bAuthor%5d&cauthor=true&cauthor_uid=28395302
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https://www.ncbi.nlm.nih.gov/pubmed/28029722
https://www.ncbi.nlm.nih.gov/pubmed/?term=Braud%20A%5bAuthor%5d&cauthor=true&cauthor_uid=28029722
https://www.ncbi.nlm.nih.gov/pubmed/?term=Descroix%20V%5bAuthor%5d&cauthor=true&cauthor_uid=28029722
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ungeheuer%20MN%5bAuthor%5d&cauthor=true&cauthor_uid=28029722
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rougeot%20C%5bAuthor%5d&cauthor=true&cauthor_uid=28029722
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boucher%20Y%5bAuthor%5d&cauthor=true&cauthor_uid=28029722
https://www.ncbi.nlm.nih.gov/pubmed/28029722


• LARYNGOSCOPE.

•

• NAUD JM BENCA L DRANGSHOLT MT LERESCHE L COLDWELL SE

• AUTHOR INFORMATION

•

•

•

•

•

•

•

•

•

•

•

•

•

https://www.ncbi.nlm.nih.gov/pubmed/28833164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naud%20JM%5bAuthor%5d&cauthor=true&cauthor_uid=28833164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Benca%20L%5bAuthor%5d&cauthor=true&cauthor_uid=28833164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Drangsholt%20MT%5bAuthor%5d&cauthor=true&cauthor_uid=28833164
https://www.ncbi.nlm.nih.gov/pubmed/?term=LeResche%20L%5bAuthor%5d&cauthor=true&cauthor_uid=28833164
https://www.ncbi.nlm.nih.gov/pubmed/?term=Coldwell%20SE%5bAuthor%5d&cauthor=true&cauthor_uid=28833164
https://www.ncbi.nlm.nih.gov/pubmed/28833164


• MED ORAL PATOL ORAL CIR BUCAL.

•

• CAMACHO-ALONSO F LÓPEZ-JORNET P MOLINO-PAGÁN D

• AUTHOR INFORMATION

•

•

•

•

•

•

•

•

•

https://www.ncbi.nlm.nih.gov/pubmed/22143737
https://www.ncbi.nlm.nih.gov/pubmed/?term=Camacho-Alonso%20F%5bAuthor%5d&cauthor=true&cauthor_uid=22143737
https://www.ncbi.nlm.nih.gov/pubmed/?term=L%C3%B3pez-Jornet%20P%5bAuthor%5d&cauthor=true&cauthor_uid=22143737
https://www.ncbi.nlm.nih.gov/pubmed/?term=Molino-Pag%C3%A1n%20D%5bAuthor%5d&cauthor=true&cauthor_uid=22143737
https://www.ncbi.nlm.nih.gov/pubmed/22143737
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https://www.ncbi.nlm.nih.gov/pubmed/27034755
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sotorra-Figuerola%20D%5bAuthor%5d&cauthor=true&cauthor_uid=27034755
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%A1nchez-Torres%20A%5bAuthor%5d&cauthor=true&cauthor_uid=27034755
https://www.ncbi.nlm.nih.gov/pubmed/?term=Valmaseda-Castell%C3%B3n%20E%5bAuthor%5d&cauthor=true&cauthor_uid=27034755
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gay-Escoda%20C%5bAuthor%5d&cauthor=true&cauthor_uid=27034755
https://www.ncbi.nlm.nih.gov/pubmed/27034755

