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INTRODUCTION
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Burning mouth syndrome (BMS) or sometimes called “Stomatodynia”,
“Glossodynia” or “Oral dysesthesia” is a rare and complex condition defined
according to the IHS as a burning sensation inside your mouth for which no
underlying medical or dental aetiology has been identified. This syndrome is
characterized by the presence of a painful mucosa in which all areas can be
affected: tongue, lips, palate, or roof of the mouth, however no visible
alterations (like soreness or redness) in the mucosa. Dysgeusia (altered taste
sensation), and xerostomia (Feeling of oral dryness) may accompany the pain. It
is thus differentiated from secondary BMS that represents a burning sensation
associated to an identifiable and known underlying condition. Treatment of the
causal factor allows resolution of the pathology, which is not the case for PBMS
of idiopathic aetiology. [1]
The lack of consensus on the diagnostic criteria for PBMS makes the
assessment of its prevalence complex: it is considered to affect 0.7 to 15% of the
general population and more particularly postmenopausal women from the age
of 60 years. [2]
The etiological factors of PBMS are better known today. The neuropathic
hypothesis is currently favoured over a purely psychogenic origin. Indeed, for a
long time, it had been evoked in front of anxious or depressed people whose
clinical examination did not reveal any anomalies. Neuropathic pain appears
following to a disease or a lesion altering the somatosensory system. It can
affect the peripheral nervous system as well as the central nervous system. Such
anomalies have been identified in PBMS. Thanks to new research methods, a
remarkable

advance

in

the

understanding

and

comprehension

of

pathophysiological mechanisms has been made even if many points are still
subject to discussion. [3]
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The fact that this syndrome is still mysterious and often underdiagnosed,
we will try in this thesis to give you the most complete picture
(pathophysiology, clinical features, and management) of this disease, especially
the primary BMS.
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ANATOMY
OF THE ORAL CAVITY

4

I.

Definition and role:
Mouth also called oral cavity or buccal cavity, is the beginning of the

alimentary tract, it has 3 principal tasks:
● Digestion: Receiving food, breaking it by mastication into small bits,
and mix it with saliva to make it suitable for digestion.
● Communication: Formation of speech by modifying the sound made
in the larynx to create a voice.
● Ventilation (Breathing): Orifice in which air come into the body
additionally to the nose. [4]

Figure 1: the general anatomy of the oral cavity [5]
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Figure 2: the organisation of the oral mucosa [5]

II. Contents of the oral cavity: [5]
The oral cavity extends from the oral fissure anteriorly (lips) to the
oropharyngeal isthmus posteriorly (junction of mouth and pharynx)
It is subdivided by the teeth into 2 parts:

A.Vestibule:
The vestibule has a shape of an arc, it is located anteriorly between the
teeth and the lips/cheeks. It connects with the exterior via the oral fissure, and
with the oral cavity proper through the area behind the 3rd molar on both sides.
Superiorly and inferiorly limited by where the cheeks and lips’ mucous
membranes meet the gums.
The lateral side of the vestibule is formed by the cheek.

B.Oral cavity proper:
The oral cavity proper is located posteriorly to the vestibule. It is
surrounded by a roof, a floor and the cheeks. The tongue occupies the largest
part of the oral cavity proper.
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● Roof:

The hard and the soft palates are the 2 parts that constitute the roof of the
oral cavity proper.
- The hard palate is located anteriorly. It is a thin bony plate that stands
between the oral cavity and the nasal cavity. The respiratory mucosa (PCCE) is
covering the hard palate superiorly, whereas the inferior is covered by oral
mucosa (SSE).
-The soft palate (also known as the velum, palatal velum, or muscular
palate) is found posteriorly; it is an extension of the hard palate. It is a muscular
structure which does not contain bone, oppositely to the hard palate. It functions
as a valve that can elevate to separate the oropharynx from the nasopharynx, and
lower to close the oropharyngeal isthmus.
● Cheeks:

The cheeks are formed by the buccinator muscle, which is covered inside
the mouth’s mucous membrane.
The buccal branches of the facial nerve (CN VII) innervate the buccinator
muscle. This muscle contracts to hold food between the teeth while chewing.
● Floor:
The floor of the mouth is a U-shaped area located under the tongue, it
represents the inferior anatomical boundary of the oral cavity.
The principal structures of the mouth’s floor are comprised of the
mylohyoid muscles, the geniohyoid muscles, the tongue, and the salivary glands
and ducts.
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Figure 3: The contents of the oral cavity (the vestibule and oral cavity proper). [4]

Figure 4: Structures of the floor of the oral cavity [4]
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III. Innervation: [4]
The ramifications of “CN V” grant the sensory innervation of the oral
cavity.
The greater palatine and nasopalatine nerves (branches of “CN V2”)
innervate the hard palate, whereas the lesser palatine nerve which is another
branch of the maxillary nerve innervate the soft palate.
The lingual nerve (branch of “CN V3”) delivers the sensory innervation for
the oral cavity floor. Special sensory fibers for taste from the chorda tympani
(branch of “CN VII” innervates the tongue).
The buccal nerve which is also a ramification of the mandibular division of
the trigeminal nerve innervates the cheeks.

Figure 5: Anatomy of the trigeminal nerve and its branches [4]
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Figure 6: Anatomy of the greater palatine and nasopalatine nerves [6]

Figure 7: Anatomy of the Chorda tympani nerve © David Klemm, 2000
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Figure 8: Lingual nerve sensory innervation to the tongue [4]
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EMBRYOLOGY
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The oral cavity is a particular structure that forms from both endodermal
and ectodermal structures. [7]
Following the rupture of the oropharyngeal membrane in the young
embryo, the oral cavity (stomodeum) covered by the ectoderm, surrounded by
the mandibular prominences, communicates directly with the foregut covered by
the endoderm. Since at this stage there is no nasal cavity yet, it is also called
primary oral cavity. [7]
It is only after the formation of the nasal sacs that the primary palate is
formed (= floor of the two nasal sacs). It will divide the primary oral cavity into
2 cavities (oral and nasal cavities). The nasal septum is a wall that splits the two
nasal sacs. [7]
The AH primordium appears in stage 10 (about 28 days) as a localized
thickening of the ectoderm in front of the oropharyngeal membrane. This outline
develops in immediate contact with the basal plate of the neural tube
(prosencephalon [forebrain]). [7]
At the same time a sacculation arises from this part of the basal plate, the
NH. This basal plate belongs to the future diencephalon. The AH primordium
forms at stage 13 (32 days) a pouch (Rathke's pouch) which will remain
connected to the neurohypophysis of the diencephalon before surrounding it
later from the front. [7]
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1. Primordium of the AH
2. Primordium of the NH

Figure 9: Rathke’s pouch [7]

The adenohypophysis forms from a small pouch coated with ectoderm
(Rathke's pouch) that forms in front of the oropharyngeal membrane and
with the increasing flexion is displaced into the pharyngeal roof. [7]

1. Right posterior nasal orifice
2. Orifice of the Rathke’s pouch
3. Maxillary process

Figure 10: Rathke’s pouch stage 17
(ca. 41 days) [7]
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The orifice of the adenohypophysis gets displaced into the pharynx
roof by the growing facial processes. In stage 17 (ca. 41 days) the connection
is still open, but is obliterated a short time later. [7]
Following the embryonic flexion, as well as the expansion of the
prosencephalon (= future diencephalon + telencephalon), the adenohypophysis
will lose contact with the ectoderm and will be pushed back with the
neurohypophysis to the base of the brain. With the formation of the face and the
subsequent growth of the maxillar and mandibular arches, the orifice of the
adenohypophysis is displaced into the pharynx roof. The base of the skull
(sphenoid bone) is formed between the pharynx roof and the adenohypophysis
during the late embryonic period. [7]
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I. Oral mucosa:
A. Lips:
2 surfaces, external and internal separated by the vermilion:
● External surface: lined by skin
The skin-like covering with its appendages:
- An epidermis: SSKE;
- A dermis: fibro-vascular tissue which contains the appendages: sweat
glands, sebaceous glands and hair follicles;
- A hypodermis: connective-adipose tissue
● The vermilion:
Hairless skin. The red colour is due to the thinning of the epithelium,
making visible the underlying vessels and the orbicularis oris muscle of the lip.
● Internal surface: lined by mucous membrane
It consists of a non-keratinized squamous epithelium supported by a
chorion which includes numerous accessory salivary glands, mainly of the
mucous type. It is highly vascularized and innervated. The connective tissue is
thick and fibroelastic. [8]
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M: Skeletal Muscle
S: Skin
O: Oral mucosa
V: Vermilion border
G: Accessory salivary glands

Figure 11: a midline section through
a human lip. [8]

The outer surface of the lip is covered by skin with a thin SSKE and
hair follicles. The skin passes through the vermilion area (red margin) that
forms the red part of the lip, followed by the oral mucosa that lines the
inner part of the lip. Underneath the oral mucosa are several small salivary
glands (labial glands). The orbicularis oris muscle resides in the central
part of the lip. [8]

B. The lateral walls of the oral vestibule:
The epithelial cells are rich in glycogen, the submucosa contains small
salivary and sebaceous glands and the deep tissue contains striated fibers of the
cheek muscles (Buccinator muscle). [8]

C. The palate (roof):
Coated with a thick SSE, overlying a resistant chorion, rich in collagen.
The arch’s mucosa is attached to the underlying bone by a dense submucosal
tissue containing several minor salivary glands. [8]
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B: Bone
S: Submucosal tissue
L: Lamina propria
Ep: Epithelium

Figure 12: Palatal mucosa [8]

D. The floor:
The mouth’s floor is rich in both, major and minor salivary glands.

II. Lingual mucosa:
The lingual mucosa has numerous serous and mucous glandular lobules in
its chorion. Under the mucosa, we find the striated skeletal muscle bundles.
It is characterized mainly by the presence of filiform, fungiform, foliate,
and circumvallate lingual papillae on its surface. Apart from the filiform
papillae, they are all associated with taste buds. [83]
- Filiform papillae: They are numerous, fine and small, covering most of
the anterior 2/3 of the tongue’s surface. They are responsible for granting
the texture of the tongue and are responsible for the feeling of touch.
[83]
- Fungiform papillae: They are larger, and predominantly exist on the tip
and sides of tongue. They have taste buds on their upper surface. [83]
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- Foliate papillae: They are little vertical folds and are present on both
sides of the tongue. [83]
- Circumvallate papillae (or vallate papillae): even more larger,
surrounded by a the vallum at the bottom of which emerge the serous
glands of Von Ebner. About a dozen, occupying the surface of the
tongue directly in front of the sulcus terminalis. [83]

Figure 13: Lingual papillae [83]
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III. Salivary glands: [9]
A. Minor salivary glands:
They are microscopic and dispersed throughout the oral cavity within
the submucosa of the oral mucosa in the tissue of the buccal, labial, and lingual
mucosa, the soft palate, the lateral sides of the hard palate, and the mouth’s floor
or between muscle fibers of the tongue.
An accessory salivary gland may have a shared excretory duct with another
gland, or it could have its unique excretory duct. Their secretion is principally
mucous in nature and have a lot of functions particularly coating the oral cavity
with saliva.

B. Major salivary glands:
The major salivary glands are the largest salivary glands that produce the
majority of the saliva. There are 3 pairs in totality, located inside and around the
mouth:
-The parotid glands are the largest salivary gland. One in front of each
ear, on either side of the face. The parotid gland is divided into 2
lobes, one on each side of the facial nerve. The superficial lobe is
closest to the front of the neck. The deep lobe, as its name indicates, is
found deep in the tissues of the neck.
-The submandibular glands are little bit smaller than the parotid glands.
Each gland is behind the lower jaw, just below the chin and tongue, on
both sides of the face.
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-The sublingual glands are the smallest. Each gland is deep in the
mouth’s floor, on either side of the tongue. Saliva produced by the
sublingual glands enters the mouth through a lot of tiny sublingual
ducts.

Figure 14: Anatomy of major salivary glands: Parotid gland [9]
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Figure 15: Anatomy of major salivary glands: Sublingual and Submandibular glands [9]

IV. The Pharynx:
The pharynx is a segment of the digestive system and the conducting
zone of the respiratory system, it is divided into the nasopharynx, oropharynx,
and laryngopharynx. The oropharynx is lined by non-keratinized SSE, while
both nasopharynx and laryngopharynx are lined by respiratory epithelium that is
pseudostratified, columnar, and ciliated. [84]
The tonsils are the lymphoid organs located near the Pharynx. [84]
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I. Function of the oral mucosa:
The oral environment is under constant mechanical stress by actions like
eating, drinking and talking. The oral cavity is also subject to abrupt
modifications in temperature and pH, meaning it must be apt to change quickly.
[9]
The oral cavity is exclusively the one place in the body that provides the
taste’s sensation. Because of these unique and physiological factors, the oral
mucosa should be able to manage a number of distinct roles:
- Protection: one of the principal roles of the oral mucosa is to physically
protect and defend the underlying tissues, and that by resisting to
mechanical insult or injury, providing resistance to the entry of
microorganisms, and acting like a barrier to the permeability of
noxious substances. [5]
- Sensation: Due to its rich innervation by the CN (Trigeminal “V”,
Facial “VII”, Glossopharyngeal “IX”, Vagus “X”), the oral mucosa is
very good at sensing temperature, pain, touch, and taste. [5]
- Secretion: Saliva is the main secretion of the oral mucosa. It has several
roles such as lubrication, pH buffering and immunity. [10]
- Thermal regulation: Even if it is not that significant in humans.
- A remarkable healing power that allows a speedy recovery of any kind
of injury, without leaving any scars.
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II. Saliva:
- Definition:
Saliva is an extracellular colourless fluid secreted by the three major
salivary glands; the parotid, sublingual, and submandibular, along with the
accessory salivary glands.
- Functions of saliva: [11]
The saliva ensures a balance of the various metabolic activities within the
oral environment thanks to the following functions:
- Lubricant: Saliva coats the oral mucosa which protects it from
mechanical, thermal and chemical irritation, in addition to providing a smooth
air flow, and assisting speech and swallowing. People with little saliva
(Xerostomia) often complain about mouth soreness.
- Digestion: Breaking down starchy foods into pieces and simpler sugars
including maltose, maltotriose and dextrin with the help of the α-amylase
enzyme released by the parotid and submandibular glands. Salivary glands also
secrete salivary lipase to get fat digestion underway.
- Buffer: Saliva keeps the pH of the mouth in the normal range (pH 6,2 –
7,4 in general)
- Taste: Saliva has a huge role in the sense of taste. People with reduced
saliva usually complain of dysgeusia.
- Antimicrobial actions; Thanks to immunoglobulins, lysozyme,
lactoferrin and myeloperoxidase who help to manage the oral microflora.
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Any decrease in salivary flow will cause the disturbance of these functions
and the appearance of dental caries, gum disease (gingivitis and periodontitis),
and other oral problems.

Table I: Functions of saliva [9]
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III. Factors provoking the alteration of oral mucosa: [12]
Different factors contribute to the disruption of the oral protective
ecosystem and consequently to the onset of oral diseases:

A. Local factors:
The presence of caries and the persistence of dental roots make the
environment even more septic by favoring the retention of pathogenic germs.
Trauma (dental fractures, mucosal injury), cause the rupture of the
epithelial barrier, and consequently facilitate the triggering of an inflammatory
process in the oral mucosa.

B. General factors:
These factors act by reducing the resistance of the oral mucosa, and by the
sudden awakening of a latent microorganism under the influence of an
exogenous, medicinal, physical or other action.
These are:
● Infectious diseases
● Avitaminosis
● Poisoning (accidental, drug-induced)
● Endocrine disorders
● Blood disorders
● Allergies
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I. Prevalence in the general population:
This notion of prevalence is extremely difficult to establish for this
pathology due the lack of large-scale studies done to date.
The wide variability in criteria used by authors is also responsible for the
extreme variation in this figure, with that being the case, the approximated
prevalence of BMS differs widely, with reports going from 0.7% to 8% of the
general population [3], [13] , [14]
5 per 100000 of the general population, with significant higher risk has
been reported amid Asians and Native Americans. No racial or ethnic
predisposition have been described or noted. [15]
The overall pooled prevalence of BMS in the global population to be
1.73%. This prevalence was noticed to differ from zone to another, being 1.10%
in North America, 1.05% in Asia, and 5.58% in Europe. 1.15% is the estimated
prevalence in the female population, compared with 0.38% in the general male
population. Furthermore, older age was also found to be incriminated in
increasing the risk of BMS, with the prevalence being 3.31% in people over 50
years and 1.92% in those below 50 years.[16]
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Table II: Prevalence of BMS recorded in epidemiological studies [17]
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II. Sex ratio and average age:
All authors agree that there is a slight female tendency, by up to 7 times
more than men of the same age group (7F / 1M) with peri-menopausal and postmenopausal women are more expected to be affected. [15] [14] [18]
BMS is mostly observed in older and middle aged adults, and exceptionally
in younger patients below 30 years, the prevalence may rise from 3 to 12 years
with increasing age, the usual age at diagnosis is around 60 years. [19] [20] [21]

Table III: Age at presentation [22]
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Figure 16: Female/male ratio [22]

Figure 17: Menopausal status [22]
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III. Risk factors:
People at risk for Burning mouth syndrome:
The prevalence of BMS is 7 times higher in women than in men. Moreover,
this condition is more frequent in people over 40 years of age and particularly in
menopausal women. [23]
BMS generally appears spontaneously without any specific triggering
factor. However, some factors can enhance the risk of developing BMS [23],
such:
o Recent illness;
o Some chronic medical disorders such as fibromyalgia, Parkinson’s
disease, autoimmune disorders and neuropathy;
o Smoking;
o Anterior dental procedures;
o Allergic reactions to food;
o Medications;
o A psychological trauma or an event generating anxiety and stress;
o Depression.
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Since the exact mechanisms taking part in the pathophysiology of burning
mouth syndrome (BMS) are still unknown, it remains not fully understood. At
first BMS was considered a psychological disorder, however it was found that a
neuropathic mechanism affecting both central and peripheral nervous system
may be incriminated. [3]
The in-depth questioning always and without exception makes it possible
to find a significant psychological traumatic episode in the previous months that
the patient has not yet assumed (death, divorce, unemployment, family or
professional conflict). In some cases, particularly in the elderly, BMS is believed
to be a true masked depression and have to be treated as such. The profile of the
patients is quite characteristic: strong personality, absolutely not depressed. It is
in fact this strong resistance to depression that causes their psychological
defence system to be overwhelmed and express somatic “pain”.
To date, a consensus is established around a central and/or peripheral
neuropathic origin. Thus, BMS is currently considered a painful state that
includes neuropathic mechanisms, as proved by the “burning” character of the
pain. Patients diagnosed with primary BMS exhibit the symptoms that are
specific of trigeminal nerve disorders (altered pain perception and neuronal
transmission, raised excitability of the vascular system). [24]
Some authors have proposed that peripheral nerve damage could be
responsible for BMS [3] [25]. A classification according to the origin of the
pathology has been established: peripheral neuropathy of small caliber oral
fibers (50-60% of cases), subclinical neuropathy of major trigeminal fibers (2025% of cases) and central deficit in the descending dopaminergic inhibition (2040% of cases).
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At the peripheral level, the damage to the mucous membranes that have
been described is:
● a lowering of the activation threshold of small-calibre nerve fibers,
responsible for pain and heat perception;
● a significant decrease in the density of epithelial nerve fibers, and
morphological changes in epithelial and subepithelial nerve fibers,
reminding the mechanisms of axonal degeneration and which may be
responsible for painful sensations and dysgeusia;[26]–[28]
● An increase in TRPV1 nociceptors and P2X3 receptors has also been
described in the nerve fibers of the mucous membranes affected by
BMS. This increase has been linked to phenomena of hypersensitivity
and neuropathic pain. [26], [29]
Electro-neuro-myographic studies have revealed that patients with BMS
have abnormalities of the masseter and corneal reflexes, reflecting abnormalities
in the network of large-caliber trigeminal nerve fibers. A study by GremeauRichard et al. [30] reports that unilateral anaesthesia of the lingual nerve leads to
a decrease or even complete resolved symptoms, and this only in a particular
subgroup of patients, whose etiology of BMS has been linked to a peripheral
cause. In this group, applying topical clonazepam give the best results. In the
other group, the lingual nerve block did not make any progress, it even
worsened the symptoms. In this group, the etiology was connected to a central
cause.
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At the central level, some studies have evoked disturbances of the sensory
modulating pathways, also including the trigeminal nucleus and the striatum.
The alterations seen in the dopaminergic inhibitory system are similar to those
encountered in the early stages of Parkinson's [3]. Finally, the study of salivary
and serum levels of neurokinin A showed a decrease in the serum level of the
latter, reflecting an inefficiency of the dopaminergic system in BMS patients. [3]
A study by Tan et al noticed neurological dissimilarities between people
with BMS and controls. The volume of grey matter in the bilateral VMPFC was
tinier in those with BMS, while functional connectivity was greater between the
bilateral amygdala and VMPFC. The researchers proposed that there is a relation
exists between such connectivity, as well as between the VMPFC grey matter
volume and the time a patient has had BMS.[31]
Burning mouth syndrome has been related with oral parafunctional activity
like bruxism, clenching, fingernail biting and tongue tension. The bruxism and
clenching are worsened by anxiety, which is likewise connected with BMS.
Despite the fact that psychogenesis is not considered as the primary cause
anymore, it might aggravate the symptoms. [32]
BMS is additionally connected with a higher frequency of gastrointestinal
and urogenital infection, the meaning of which is still unclear. It has not
understandably been demonstrated to be related with a higher rate of
somatosensory problems. [33]
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Figure 18: Possible etiopathogenesis in BMS [34]
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CLINICAL FEATURES
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The typical symptom is pain. Primary BMS is characterized by the absence
of any visible mucosal lesions. The clinician must refer to this pain that is
characteristic enough to begin making a diagnosis. It’s the cardinal symptom of
BMS. [34]

Figure 19: Symptomatic triad associated with BMS [17]

Table IV: Main symptoms in patients with BMS [34]
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I. Pain:
A. Location:
According to the literature, the location of pain is not pathognomonic but it
involves frequently the anterior two-thirds and the tip of the tongue. this burning
sensation could also extend to the hard palate, the gums, the upper and lower
lips. The extension to the pharyngeal region could be found with associated
paraesthesia, such as a sensation of narrowing of the aerodigestive tract with a
negative endoscopy. Cutaneous signs are rare but possible. The pain is generally
symmetrical and felt bilaterally without following an anatomical nerve pathway.
[35], [36]

Figure 20: Site of burning [22]
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B. Quality of pain:
Researches on primary BMS have shown that pain is generally perceived as
a burning sensation in 65-85% of patients. BMS could also be displayed in the
form of paraesthesia or sensitivity disorders ranging from a simple, imprecise
discomfort (tingling of the tongue), to a sensation of swelling of the tissues,
concerning the lips or throat with a feeling of suffocation.
The pain is calmed during meals, which makes it possible to differentiate
BMS from an atypical neuralgia in which the pain remains constant during
meals. [34], [37]

C. Intensity of pain:
To quantify this pain, clinicians use numerical scales or a visual analog
scale: the patient is asked to rate the pain felt in terms of intensity from 0 for no
pain to 10 for the greatest pain imaginable. On VAS, pain was estimated to
average 8 according to Carlos et al. The pain experienced was comparable to a
pulpitis. According to Forssell et al. (2002), the level of pain intensity
experienced was independent of the person's gender. These VAS or numerical
scales are widely used by clinicians for therapeutic follow-up as well as to know
the evolution of the pathology over time. [38] - [37]
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Figure 21: Visual analog scale for pain [39]

D. Frequency and duration:
The pain is chronic. It occurs every day for more than three to six months.
It can last for years. Sometimes resolution may be spontaneous (up to two thirds
of patients report a spontaneous partial recovery within 6 to 7 year from onset,
with the pain changing from constant to intermittent). [15]. The appearance of
the pain for most of the patients is during the morning. It goes crescendo
throughout the day to reach a painful peak in the early evening. It is mainly
diurnal and rarely nocturnal. The authors agree that in order to be diagnosed as
primary BMS, the pain must have been present for more than three months!
Based on variations in pain intensity over a 24-hour period, Lauria et al.
differentiated three types of PBMS: [40]

44

Type 1 BMS: the pain appears in the morning more or less after waking up
and progressively intensifies during the day to reach its maximum in the late
evening.
Type 2 BMS: the pain remains constant throughout the day without any
variation in severity. The pain makes it difficult to fall asleep at night, hence the
association with chronic anxiety.
Type 3 BMS: the intensity of the pain is constant with some asymptomatic
periods during the day. Food allergy may be incriminated as a potential
mechanism.

Table V: Classification of BMS [41]

E. Circumstances of occurrence:
Most of the time the onset of symptoms is spontaneous, but sometimes,
depending on the patient, there is a triggering event that may be incriminated
such as a trauma, a disease, dental treatment or a stressful event. [42]

45

II. Dysgeusia:
A taste disorders, it is an erroneous perception of the taste of food or the
persistence of a taste in the mouth. Dysgeusia is different from agueusia or
hypogueusia which correspond respectively to a total or partial loss of taste.
Here, the metallic taste is often found (27%) as well as bitterness (33%).
Dysgeusia is alleviated when ingesting solid types of food, contrary to liquids
which would tend to exacerbate these symptoms. [38]

III. Xerostomia:
It is a state of dryness of the mouth, linked to a lack of saliva, in other
words to a hyposialia. Xerostomia itself is one of the causes of secondary BMS,
because it can engender burns due to lack of lubrication. Once the differential
diagnosis was made and xerostomia was ruled out, many authors have
nevertheless noted, in their patients with PBMS, a sensation of dry mouth. This
sensation of affects 50% of patients with PBMS without any alteration of
salivary flow. [14]

Table VI: Clinical features that are useful in the diagnosis of BMS [1]
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Figure 22: Diagnostic workup for BMS [43]

I. Medical history (anamnesis):
History is the cornerstone of diagnosis. The clinician will collect the
functional disorders reported by the patient, ask about the particularities of the
pain, if it is similar to burns or tingling. The clinician will also try to estimate the
quality, the severity, the date and the circumstances of appearance. Asking the
patient what time of day the pain is active and the intensity of it. Searching for
the existence of an aggravating factor such as work, stress, or food. It is
important to let the patient express himself in his own words and to guide him in
his explanation. Detecting if there are any associated symptoms particularly
altered taste sensitivity (dysgeusia) and/or a dry mouth sensation (xerostomia).
[36]
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The clinician will need to take a medical, surgical and dental history of the
patient as complete as possible in order to identify any underlying causes of
these symptoms. Finally, reviewing the patient's past and current medications,
with the purpose of identifying any medications that may cause burning
sensations. [36]

II. Physical examination: [44]
A. General examination:
A thorough examination includes observing the patient's general
appearance. Noting the presence of asthenia, weight loss, or fever, as well as
evaluating the patient's psychological status, especially signs of depression.

B. Extraoral examination:
1. Head and neck:
Noting if there are any tumours or traumas present. Note the condition of
the skin and scalp. Notice of there are any asymmetries. Observe the posture of
the head compared to the neck.
It is necessary to evaluate the presence of a goitre, and to palpate the lymph
nodes (number, size, consistency, tenderness…) which could guide the diagnosis
to an infection. This palpation allows to appreciate the pain, to assess the
temperature of integuments and their mobility in relation to the underlying
plans. Extraoral examination can identify the existence of a swelling by
observing the skin condition beside it.
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2. Ears:
Noticing if there has been a problem with the middle ear, disease or surgery
that could have damaged the chorda tympani.

C. Intraoral examination:
1. Oral mucosa:
The condition of the mucous membranes will be evaluated in a very
methodical way by inspecting each fold of them, each region of the oral cavity
without forgetting the labial commissures. The evaluation of the mucous
membranes is completed by examining the mucosa of the palate and by
palpating the mouth’s floor. A normal mucosa will have a pinkish appearance.
Any visible lesion should be noted and studied (erythema, macules, erosions,
papules, ulcerations...).
2. Tongue:
The tongue will be examined on all sides and edges. the clinician should
pay attention to the shape of the tongue, the volume (macro or microglossia), the
situation, and the condition of the mucosa, as well as noting the color, the
presence of hyperplasia of the papillae or depapillation, and ulceration or tumorlike lesions.
3. Salivary glands:
Palpation will also evaluate the salivary glands:
- The parotid glands located behind the mandibular ramus and under the
external acoustic meatus and whose ostium is on the inner side of the
cheek (Stensen duct),
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- the submandibular glands which occupy the area beneath the mandibular
angle in the supra-hyoid region and whose ostia are situated in the
mouth’s floor on both sides of the lingual frenulum (Wharton duct),
- The sublingual gland, is sited in the mouth’s floor and draining into the
mouth through numerous ductal orifices.
- The minor salivary glands, occupy principally the lower lip’s inner side.
The salivary flow can be measured in a very simple technique, by telling a
patient to spit into a cup while chewing a piece of sterile wax for 5
minutes. Normal stimulated whole saliva flow is 1 to 3 ml per minute; 1
ml/min-0.7 ml/min is considered low. Rates below 0.7 ml/min are
considered very low.
The appearance of the saliva will also be explained, if it is thick or
purulent.
4. Teeth and Periodontium:
A precise dental diagram will be made. It includes the number of teeth,
their positions, the presence of restorations such as amalgams, resin restorations,
the presence of removable or fixed prostheses such as crowns and bridges.
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III. Testing: [32]
A. Laboratory tests:
No laboratory tests have the ability to diagnose BMS, but the patient’s
history and examination can reveal the necessity for any of the upcoming
studies:
1. Blood tests:
a. CBC: It can be useful to rule out anemia (Haemoglobin ↓), Infectious
disease (white blood cell count ↑)
b. Fasting blood sugar and HbA1c: It can detect diabetes.
c. Thyroid function: Evaluate thyroid hormones levels T3 / T4, TSH,
Antithyroperoxidase antibodies, Antithyroglobulin antibodies.
d. ESR: reveals inflammatory activity in your body.
e. Nutritional factors and immune functioning: Serum B vitamin levels,
folate, serum iron, ferritin…
2. Oral cultures or biopsies:
Taking and analyzing samples from your mouth can identify whether you
have a fungal, bacterial or viral infection.
3. Allergy tests (Patch testing):
It can show that you may be allergic to certain foods, additives or even
substances in dental work.
4. Sialometry:
Salivary measurements may prove whether you have a reduced salivary
flow.
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5. Gastric reflux tests:
These tests can determine if you have GERD.
6. FSH / LH.
7. Psychological questionnaires:
It can help settle upon if you have symptoms of depression, anxiety or
other mental health conditions.

B. Imaging:
Imaging is barely required but can be utile to determine specific causes of
SBMS, as follows:
⮚

CT scans of the head can be helpful if a mass lesion is suspected.

⮚

Head, brain, and/or spinal cord MRI, can help in diagnosing mass
lesions (either neoplastic or infectious) or other lesions of the nervous
system that can explain symptoms, particularly multiple sclerosis.

⮚

Thyroid echography is useful if gross thyroid lesions are expected.
[32]

Table VII: Clinical tests that can be helpful [1]
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IV. Differential Diagnosis:
A thorough history and a well-conducted oral examination by the specialist
allows distinguishing PBMS (idiopathic) from SBMS that may provide BMSlike symptoms. [45]
Secondary BMS is defined as a burning sensation in the mouth that occurs
in the presence of local tissue damage or systemic disease. [46]
Several local factors have been identified that may trigger a burning
sensation in the mouth and whose treatment leads to the resolution or reduction
of the symptoms:
● Oral infectious diseases (gingivitis, stomatitis, candidiasis, …)
● Inflammatory diseases: Lichen planus
● Neoplasia
● Geographic tongue
● Impacted teeth, Infections of bone, teeth, or implants.
● Mandibular fracture
● Parafunctional habits: bruxism, clinching, tongue biting…
Systemic diseases can also be implicated in the development of Burning
mouth syndrome, among those [47], we note:
● Endocrine disorders: Diabetes, Hypothyroidism
● GERD
● Anemia
● Vitamin deficiency (B1, B2, B6, B9, B12, Iron)
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● Autoimmune diseases: Sjögren Syndrome
● Neurodegenerative diseases: Parkinson’s, Alzheimer’s, MS.
● Mental disorders: Hypochondria, PPD, Anxiety
The burning sensation may occur as a result of taking medications such as
ACE inhibitors, ARBs, antihistamines, antihypertensives, antiretrovirals,
psychotropic, chemotherapeutic agents.

Figure 23: Algorithm for the differential diagnosis of BMS [34]

55

Table VIII: Diagnosis criteria for BMS developed by ICHD-3 [48]

Table IX: Criteria made by Scala to diagnose BMS [49]

56

Figure 24: Algorithm for the final diagnosis of Primary BMS or Secondary BMS [34]
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AETIOLOGY
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Since the cause of BMS is hard to define and not entirely understood, it is
still unknown despite detailed research efforts and large clinical studies. A
complex combination of some elements (psychological and biological) has been
connected to it, indicating the presence of a multifactorial cause. [32]
We can identify the aetiology of BMS as either primary or secondary.
Many of the currently proposed aetiologies define SBMS, rather than
PBMS.

I. Primary BMS:
Primary or idiopathic burning mouth syndrome is a condition that we retain
if no clinical abnormalities can be identified in a patient, as well as if tests do
not show an underlying medical issue. Specialists state that there is a relation
between primary BMS and damage to sensory and taste nerves of the central and
peripheral nervous system (peripheral small-fiber sensory neuropathy;
subclinical mandibular, lingual, or trigeminal neuropathy; or hypofunction of
dopaminergic neurons), believing that this problem is the cause of primary
BMS. [3]
In the presence of systemic causal factors, the diagnosis of PBMS can only
be made if the symptoms persist and remain after the treatment of the main
systemic disease. Same goes for the case if a local causal factor is present, a
diagnosis of primary BMS is only retained if symptoms remain after deletion of
that local factor. [50]
As a result, primary BMS is a diagnosis of elimination and may only be
retained after all potential aetiologies of secondary burning pain have been ruled
out. [41]
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II. Secondary BMS:
Meanwhile Secondary burning mouth syndrome, has an evident cause.
(This may vary from a person to another).
Some underlying medical conditions can cause burning mouth syndrome,
so treating the medical problem will cure the secondary BMS.
Common causes or conditions that may be connected to secondary BMS
include:

A. Local factors:
1. Infections:
Oral infection (fungal; bacteria; and viral) has been invistigated, and a
couple of microorganisms have been found to be quite frequent in BMS patients
without apparent mucosa lesions: Candida, HP, Fusospirochetals, Enterobacter,
Klebsiella, HSV. Candida may not usually produce visible lesions. [51]

Figure 25: Oral candidiasis [52]
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2. Allergic:
Contact allergy could be a causative factor in multiple patients with
burning mouth syndrome, with the most frequent allergens identified are: Nickel
sulfate 2,5%, Cinnamic alcohol 1%, Benzoyl peroxide 1%, Fragrance mix 8%,
Ocyl gallate 0,3%, and Dodecyl gallate 0,3%. [53]
Some foods and additives can also be capable of causing an oral burning
sensation such as: Coffee, Peanuts, Cinnamon, Chestnuts, Sorbic acid…
3. Salivary glands disorders:
Dysfunction or hyposalivation.
4. Irritants:
- Physical or chemical irritants (e.g smoking: with an estimated odd ratio of
12.6 in a recent study) [26]
- Poorly constructed oral prosthesis.
5. Parafunctional activity:
E.g; nocturnal bruxism, tongue thrusting habit, or biting the tip of the
tongue.
6. Oral lesions:
- Recurrent aphtous stomatitis.
- Erosive lichen planus.
- Benign migratory glossitis.
- PV.
- Benign mucous membrane pemphigoid.
- Other vesiculo-bullous auto-immune disorders.
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Figure 26: Benign migratory

Figure 27: Oral lichen planus [54]

glossitis (geographic tongue) [55]

B. Systemic factors:
1. Endocrine disorders:
- Diabetes mellitus: Some studies suggest that neuropathic process due to
diabetic peripheral neuropathy can be a cause of burning mouth syndrome in
some patients who have no visible oral lesions. [56]
- Menopause: Some researchers have demonstrated that the salivary glands
and oral mucosa are sensitive to hormonal alterations and specifically to
oestrogen action, so menopause, either physiologic menopause or surgical, is
related with a higher prevalence of BMS. Reports have shown that oestrogen has
some effects on oral mucosa and decrease or lack can be the cause of atrophic
modifications by altering stimulation of the nerve endings inside the epithelium.
On the other hand, atrophic epithelia can be more exposed to inflammation. [57]
- Thyroid disorders: Especially hypothyroidism (underactive thyroid).
- Other hormonal disorders.
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2. Nutritional deficiencies:
Deficiencies of vitamins: B9 (folic acid), B1 (thiamine), B2 (riboflavin),
B6 (pyridoxine), B12 (cobalamin), as well as lack of iron and zinc have been
documented to be sources of secondary BMS, whether from direct neurologic
impairment or in association with anaemia. [58]
3. Systemic diseases:
- GERD: due to the reflux of stomach acid that enters your mouth.
- Sjögren syndrome: Xerostomia caused by hyposalivation.
- Multiple myeloma.
- Peripheral neuropathy.
4. Medications:
- Particularly high blood pressure medications such as ACE inhibitors and
ARBs. [59]
- Other drugs have been stated, particularly the antiretrovirals efavirenz and
nevirapine, but unfortunately via unknown mechanism. Same goes for
topiramate, which is a treatment prescribed for trigeminal neuralgia, may trigger
the development of burning mouth syndrome. [32]

C. Psychological factors:
BMS has been related with various psychiatric conditions.
Depression and anxiety are strongly associated with burning mouth
syndrome and they happen to be found in more than 50% of BMS patients, with
a slight predominance of depression. On the other hand, the presence of anxiety,
is often considered an aggravating factor that worsen the symptoms instead of
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being mainly a cause of the chronic pain of BMS. Positive life events may lead
to a spontaneous improvement of symptoms. [60]
It is still unknown if depression is a cause or result of burning mouth
syndrome.

Figure 28: The interrelation between chronic pain, anxiety, depression, and other
emotions. [60]

The high intensity of pain may increase anxiety, depression, and other
emotions, and these factors may also enhance the experience of chronic
pain.
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Some researchers have documented high salivary cortisol in patients with
BMS indicative of increased levels of stress.
Cancerophobia has also been reported in some patients that have anxiety
centered around fear of having cancer. However, the character of the link
between anxiety and BMS is still ambiguous.[61]
Lack of serotonin has been proposed to be a probable mechanism for
sensory alterations in BMS due to its function in the descending inhibition of
pain.
Personality disorders have also been associated to BMS.
Recently, a cross-sectional controlled research has shown that burning
mouth syndrome have a seriously higher prevalence of present or past major
depressive disorder, general anxiety disorder, hypochondria, and cancerophobia.
[62]
Even though psychiatric disorder was firstly considered as a cause of
primary BMS, it is now considered a secondary factor as there is no decisive
connection between stressful events and the beginning of BMS. [26], [63]
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Table X: Causes of Burning mouth and tongue pain [64]
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Figure 29: Management of BMS [41]
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I. Treatment
The management of primary BMS is complex and must involve a
multidisciplinary team.
The patients received in consultations are most of the time over-medicated,
either by the practitioners they consult who are not familiar with the condition,
or by self-medication.
The treatment is based on the diagnosis between primary and secondary
BMS because the recognition of the reality of the pain is fundamental for the
patient. A patient diagnosed with secondary BMS will be treated for the cause of
the burning sensation and, in most cases, a recovery will be observed. For
example, a patient with oral burning due to a vitamin B12 deficiency would be
categorized as having secondary BMS. The treatment will be aimed at resolving
this deficiency and the symptoms will disappear. [65]
Patients diagnosed with Primary BMS, for whom no organic or systemic
cause has been identified, are more difficult to treat because the etiology of the
syndrome is not yet clear. The researchers have put their finger on several pieces
of the puzzle. The difficulty now is to find the missing elements to link these
pieces together and finally point to the true mechanism of Primary BMS, which
will allow to directly target the treatment and make it effective. [19]
However, researchers have already started treatments based on the
etiological leads already presented. Not all of these treatments are 100%
effective, but some offer real hope for curing patients and reducing their
symptoms.
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A. Systemic therapy:
1. Benzodiazepine: [19], [65], [66]
Benzodiazepines are a family of drugs that includes Clonazepam
(Rivotril®) and Diazepam in particular, which will be of interest to us in this
discussion.
Clonazepam is an antiepileptic drug with a myorelaxant, anxiolytic,
sedative, hypnotic, anticonvulsant and amnesic pharmacodynamic activity.
Benzodiazepines promote broad inhibition within the central nervous
system, they act on specific receptors in the brain, called GABA-A receptors.
Benzodiazepines attach to these receptors and reduce the sensitivity to
stimulation of the brain nerves, which has a relaxing effect. Clonazepam
specifically blocks the propagation of electrical impulses in the injured areas of
the CNS.
Common side effects include: anterograde amnesia, sleepiness, irritability,
Long-term use may result in tolerance, dependence, and withdrawal symptoms if
stopped abruptly. It can also cause the emergence of a depressive state.
Benzodiazepine treatment has brought good results so far reducing
symptoms in both short-term and long-term intervals, but without being
miraculous either. It is important to point up that the authors suggest systemic
benzodiazepine should be avoided because of its many side effects, and based
on a benefit-risk assessment, this treatment seems to bring more harm than good
to the patients who would use it.
Benzodiazepine can also be used topically.
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2. Anticonvulsants:
a. Topiramate: [67]
Topiramate is an anti-epileptic drug used to treat generalized or focal
seizures. It can also be used to prevent migraines.
Topiramate had good results in the treatment of trigeminal and intercostal
neuralgia and was therefore tested in patients with Primary BMS. There is a case
reports a complete recovery from BMS due to the use of Topiramate (Siniscalchi
et al.), it was a 65-year-old woman with a 4-month history of BMS, Clinical
examination and laboratory tests didn’t demonstrate any anomalies, so the
diagnosis of idiopathic BMS had been established, several treatments with
carbamazepine and then with gabapentin developed some severe adverse
reaction. However, topiramate was the only treatment capable of generating a
complete improvement of symptoms.
Common side effects of topiramate include: blurred vision, dizziness,
confusion, tingling sensations, unusual tiredness and weakness…
b. Gabapentin: [68]
It is also an anticonvulsant sold under the name of Neurotin ®, used in the
treatment of partial seizures and neuropathic pain. It is a first-line medication for
the treatment of neuropathic pain caused by diabetic neuropathy, postherpetic
neuralgia, and central pain.
A study by Heckmann et al., done on 15 patients reported that Gabapentin
is not effective in improving symptoms related to idiopathic BMS.
These patients reported some side effects such as dizziness and fatigue.
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c. Pregabalin: [69]
It is an anticonvulsant and anxiolytic medication sold under the name of
Lyrica®, used in the treatment of epilepsy, neuropathic pain, and generalized
anxiety disorder.
A retrospective study has reported that Pregabalin has a small therapeutic
effect on PBMS patients. Therefore, it is proposed as another possible drug for
PBMS patients who are unresponsive to topical clonazepam therapy.
Some common side effects contain: Dizziness, confusion, coordination
disorders, headache, dry mouth. Addiction may occur, if pregabalin was used
over a long period of time.
3. Analgesics:
a. Capsaicin: [70]
It is a chemical irritant that produces a burning feeling in any tissue that
comes into contact with. It is a unique alkaloid extract derived from chili
peppers. It is used as an analgesic in topical ointments and dermal patches to
alliviate pain. It is also used to diminish the symptoms of peripheral neuropathy.
The concept is to saturate the peripheral receptors by the irritant primary
action of the Capsaicin. This one applied on the determined zone, previously
anaesthetized, will saturate the peripheral warm receptors which will prevent
thereafter that burning feeling. This concept is found in consumers of chillies.
They become less sensitive to the irritant and to burning sensations. Capsaicin
activates the thermoreceptors and creates a burning sensation without any actual
burning.

72

A study by Petruzzi et al. made on 50 patients came to a conclusion that
systemic capsaicin is an effective treatment for the short-term use but serious
gastric side-effects may endanger its large scale long-term treatment.
4. Antidepressants: [29], [71]
Antidepressants are indicated for major depressive disorder as well as
anxiety disorders. They may be used in the management of some nonpsychiatric pathologies such as strokes and chronic pain conditions, particularly
neuropathic pain.
Antidepressants, including TCAs, SSRIs, and SNRIs, have been considered
as possible therapeutics for BMS. TCAs, such as amitriptyline, have been found
to be an effective treatment for pain related to BMS, but SNRIs, a latest type of
antidepressant, are earning acceptance for pain relief.
This acknowledgment is promising in BMS therapy on the grounds that
SNRIs are related with less side-effects than TCAs, especially xerostomia. The
proof on these medications in the treatment of BMS is restricted, However,
given the effect of BMS on quality of life, they might help patients when
managed by a qualified medical practitioner.
5. Antioxidants:
a. Alpha lipoic acid: [72]
ALA is a strong antioxidant that is used for its regenerative neurological
properties. Its action has been demonstrated in diabetic neuropathies by reducing
oxidative damage in the CNS. However, the therapeutic usefulness of ALA for
Burning mouth syndrome are ambiguous. While unblinded and single-blinded
researches usually stated significant decrease in the severity of pain with the
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employment of systemic ALA, only 2 of 5 double-blinded studies presented a
variation in mean pain scores when ALA was compared with placebo (Kisely et
al. 2016; Liu et al. 2017). Patients undergoing ALA therapy must be put on
gastric protection medication due to the fact that gastric upset is one of the
common side-effects. Even though ALA holds promise for the treatment of
burning mouth syndrome, further researches are needed to demonstrate its
efficacy in this condition.
6. Antipsychotics: (neuroleptics) [73]
The AAP (also called SGAs), sold under the name Amisulpride among
others, are a group of antipsychotic drugs used in the treatment of psychiatric
disorders, particularly in the treatment of schizophrenia, and in the prevention
and treatment of PONV in adults.
Amisulpride

is

a dopamine D2 and D3 receptor antagonist.

Although

standard doses used to treat psychosis inhibit dopaminergic neurotransmission,
low doses particularly block inhibitory presynaptic autoreceptors.
A study by Maina et al. 2002 made on 76 patients diagnosed with primary
BMS, suggested that both Amisulpride and SSRIs are equally effective
treatments for BMS. Amisulpride is associated with better compliance within
the first week of treatment and with a shorter response latency in comparison
with SSRIs. [74]
7. Hormone replacement therapy: [75]
A study by Forabosco et al. came to a conclusion that patients with BMS
had microscopic modifications in oral mucosa. By reason of not all patients have
benefited from HRT it may be a close correlation between the benefits of HRT
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and the presence of oestrogen receptors in the oral mucosa might give an
explanation about the variety of response in a group of postmenopausal patients
and the discordant results among authors. The proof that not all fertile patients
examined had oestrogen receptors in the oral mucosa indicates that the hormonal
milieu has an effect on oral mucosa just in a few women. Identification of
oestrogen receptors in oral mucosa by an immunohistochemical technique could
be suitable to recognize those patients that could benefit from HRT.

B. Topical therapy:
1. Benzodiazepine: [30]
We have already explained in the systemic treatment why Benzodiazepines
are used in the treatment of Primary BMS symptoms. In the literature, it was
found that topical Benzodiazepines are more effective from the reason that they
would act locally and directly on the peripheral nerves, and would avoid most of
the inconvenience caused by the side effects of systemic Benzodiazepines.
A study by Grémeau-Richard et al. 2004 indicated the potential benefit of
topical Clonazepam. In a group of patients, prescribing a 1mg tablet of
Clonazepam to be sucked, three times a day for three minutes on the site of pain.
After fourteen days of treatment, Grémeau-Richard reported a decrease in pain
intensity in 66% of the patients who followed the treatment.
The authors agree that it is better to use topical Clonazepam because the
benefit-risk ratio is greater. However, even with topical Clonazepam, it has been
documented that systemic absorption is possible, so it can still lead to addiction.
This treatment, although it leads to good results, must be very well supervised
and monitored.
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2. Analgesics:
a. Capsaicin: [70]
The goal of Capsaicin as we mentioned earlier is to saturate the peripheral
thermoreceptors to suppress the nociceptive messages and to increase perceptual
thresholds in high heat exposures. Systemic treatment with capsaicin is not
highly recommended due to its gastrointestinal side-effects, so it cannot be used
on the long term. However, the treatments proposed until now are only for
analgesic purposes, because the mechanisms of action of this pathology are not
yet elucidated.
b. Nonsteroidal anti-inflammatory drugs: [76]
NSAIDs

are

members

of

a therapeutic drug

class which reduces

pain, decreases inflammation, decreases fever, and prevents blood clots.
A research by Sardella et al. in 1999 made on 30 patients, tested the
efficacy of benzydamine hydrochloride mouthwashes in the management of
BMS symptoms. As a conclusion, Sardella et al. reported that benzydamine
hydrochloride mouthwashes are ineffective in the treatment of BMS.
3. Anaesthetics: [77]
One would have thought that by its primary action, anaesthesia would
decrease the symptoms of Primary BMS, but it was quite the opposite. Formaker
et al. 1998 observed in his study an exacerbation of the symptoms after using
Dyclonine (topical anesthetic).
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4. Mucosal protectants:
a. Sucralfate: [36], [71]
Sucralfate is a medication that has a gastric protective action by triggering
the natural defenses of the gastric mucosa. It protects these mucous membranes
against irritants such as hydrochloric acid and alcohol for example. Campisi et
al. in 1997 tested this drug on Primary BMS patients in the hope of finding this
mucoprotective capacity in the oral mucosa. As a conclusion sucralfate may be
reported as an effective therapeutic support in the context of the palliative
treatment in which it is presently used, but the results do not allow a absolute
judgement of its efficacy in BMS patients.

Table XI: Advantages and disadvantages of local and systemic therapies for BMS [20]
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Table XII: Medical management of BMS [78]
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C. Behaviour Therapy:
The place of psychology in chronic pain management is becoming more
important. A majority of the authors mentioned above agree that therapy in
addition to the usual treatments is more beneficial. [79]
1. Cognitive behavioural therapy: [79]
CBT is one of the therapeutic approaches that has received the most
empirical support in recent years, and its application is indicated in connection
with many psychopathologies (including addictions, psychosis, depression and
anxiety disorders).
Many authors agree that this therapy would astonishing and encouraging
results in the management of patients with this syndrome. However, few studies
have tested it.
In 1995, a study by Bergdahl et al. investigated the effects of this therapy
on a group of 30 Primary BMS patients that were resistant to many treatments.
Compared to a placebo group, Bergdahl prescribed one hour of therapy per
week for 12 to 15 weeks. He observed a significant decrease in burning
symptoms in the Primary BMS group treated with CBT at 6 months. Pain
intensity in these patients was quantified at 5 before treatment on a VAS of 1 to
10. After treatment, the score was reduced to 3.6. No side effects due to this
therapy have been exhibited since. Thus, this psychological approach can be a
real support in the management of these patients’ pain.
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Figure 30: The inter-relationship between emotion, behaviour, and cognition [60]

2. Group psychotherapy: [80]
Group psychotherapy is where one or more therapists treat several patients
together as a group. It usually takes the form of verbal expressions and
dialogues. The group treatment would reveal positive effects that would not be
obtained in individual sessions.
in 2009, Miziara et al., explored group psychology as an additional
approach for the treatment of PBMS. Group psychology would reinforce current
treatments and help the patient to better live with his pain on the same basic
principle as CBT. Therefore, it may be a serious option to help the patient and
his entourage to accept and better live with pain in everyday life. It also allows
the patient to share his pain with others, thus freeing him from the burden and
making him feel less alone in the struggle.
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D. Other methods:
1. Low-level laser therapy: [81]
LLLT is a form of medicine that applies low-level lasers to the surface of
the body. Whereas high-power lasers are used to cut or destroy tissue, it is stated
that the employment of LLL alleviates pain or stimulates cell function.
A research by Spanemberg et al. (2019) made on 21 patients to determine
the effect of LLLT in the management of BMS, came to a conclusion that it may
be a great alternative to treat Primary BMS symptoms.

Figure 31: Diagram of points to illustrate the application of the LLL on the lower labial
mucosa membrane and on the dorsal surface of tongue [81]
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2. Electroconvulsive therapy: [82]
ECT is a method of electrotherapy used in psychiatry, consisting of
delivering an electric current to the scalp. Always performed under general
anaesthesia, ECT triggers a generalized seizure (without muscular convulsions),
thus making it possible to treat certain psychiatric disorders, such as severe
depression, especially those that are resistant to drug and psychotherapeutic
treatments.
A case report by Suda et al. (2008) about a single case, a 66-year-old
woman who developed primary BMS at the age of 64. She designated that her
pain was 10 on a VAS of 0-10. This patient had received numerous treatments
that

proved

ineffective:

NSAIDs,

antiepileptics,

benzodiazepines,

antidepressants. She consulted Dr. Suda's team afterwards. They offered her this
electroshock therapy. Twelve bilateral ECTs were performed. After the
treatment, the VAS score dropped to 1.
As a conclusion then, ECT may be considered as a treatment of psychiatric
disorders that are resistant to drugs, and patients with persisting oral burning
pain.
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II. Prevention: [23]
Some precautions can prevent, or at least avoid aggravating Burning mouth
syndrome. Among them:
o Quitting smoking.
o Avoiding spicy foods, and high-acid foods and drinks.
o Avoiding alcohol-based mouthwash.
o Regular physical activity.
o Preserve as much as possible the quality of your sleep, which clearly
improves your physical and psychological well-being.
o Learn how to manage stress with, relaxation techniques for example.
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COMPLICATIONS
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BMS is a relatively harmless situation but it can be very unpleasant to live
with and affect the daily life of patients. The main risk of this disorder concerns
its psychological factor which may worsen a depressive state or an anxiety
disorder. [23]
The complications are principally linked to discomfort, they include, for
example:
● Difficulty falling asleep
● Difficulty eating
● Depression
● Anxiety
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PROGNOSIS
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BMS is benign (importantly, it is not a symptom of oral cancer), but as a
cause of chronic pain which is poorly controlled, it can detriment quality of life.
It is necessary to stop demanding for additional tests and to make sure that
the patient understands the mechanism of appearance of this "pain". This
understanding and awareness are already a big part of the healing process. [14]
Above all, the patient must be assured that we will remain available to reexamine him/her at the slightest change in symptomatology.
This syndrome can last for years with temporary remissions. Nevertheless,
a large proportion (15 to 30%) of prolonged spontaneous remissions does exist.
No clinical factors predicting recovery have been noted. [14]
If there is an identifiable cause for the burning sensation, then
psychological dysfunctions like depression and anxiety usually disappear if the
symptom is successfully treated. [32]
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CONCLUSION
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Primary BMS or Primary stomatodynia is a rare and chronic condition
characterized with burning sensation in the mouth mainly localized on the
tongue with women after menopause are the most affected.
What makes the diagnosis difficult is the extreme variability of the
conditions that can cause in the first place intraoral burning sensations.
At the present time, primary BMS still remains mysterious. Many
etiological leads have been observed and studied; dopaminergic dysfunctions in
the central nervous system, degeneration of peripheral nerve fibers,
hypofunction of the tympanic cord, neuronal inflammation, changes in the cells
of the oral mucosa, involvement of steroid hormones, as well as psychological
implication. [3]
All these pathophysiological mechanisms are plausible but they are not
sufficient on their own to put a single mechanism able to explain the appearance
of this pathology.
A consensus between authors is leaning more and more towards a
multifactorial theory which may be responsible for these symptoms.
The

management

of

PBMS

is

complex

and

must

involve

a

multidisciplinary team that includes ENT physician, dietitian, dentist, and a
psychiatrist.
Specialists are able to provide relief when effective therapy is
implemented. However, it is extremely hard and sensitive to treat a disease of
unknown cause. The anxiety and depression of patients greatly complicate the
already difficult task.
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Cognitive behavioural therapies associated with psychotherapeutic active
listening seem to have a real beneficial effect on the quality of life of BMS
patients. [79]
The nature of primary BMS remains, an enigma and it is therefore essential
to continue research on the pathophysiologic mechanisms of the disease in order
to be able, one day, to come up with a cure.
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Abstract
Title: Burning mouth syndrome
Author: Anouk Naoufal
Rapporteur: Pr. Errami Nourreddine
Keywords: Burning mouth syndrome-Neuropathic pain-Xerostomia-PBMS-SBMS.

Burning mouth syndrome (BMS) or stomatodynia is represented by the existence of burning
feeling or sensation of the oral mucosa in the absence of clinically evident mucosal changes.
It appears more frequently in middle-aged and elderly women and usually alters lips, the lateral
borders, tip of the tongue, and both soft and hard palate. Along with the burning feeling, patients that
suffer from BMS may also report constant oral pain, xerostomia, and dysgeusia.
BMS can be divided into two clinical forms: primary and secondary burning mouth syndrome
(PBMS and SBMS). The PBMS or idiopathic, in which no organic local/systemic causes can be
established and a neuropathological cause is probable. The diagnosis of PBMS is based principally on
elimination of etiological factors. The SBMS is caused by local, systemic, and/or psychological
factors; therefore, its diagnosis is based on detecting the precise causative factor.
When local, systemic or psychological factors are present, treatment or elimination of these
causes generally results in a clinical improvement of symptoms. Vitamin, zinc, or hormone
replacement therapy (HRT) has been noted to be useful for decreasing the burning sensation in some
BMS patients with lack of the corresponding factor. If patients still present the symptoms after the
elimination of potential causes, drug treatment must be initiated.
Previous clinical trials found that drug treatment (with clonazepam, α-lipoic acid (ALA),
antidepressants, and capsaicin) can relieve the pain, as well as psychotherapy who can also help
eliminate the BMS symptoms.
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Résumé
Titre: Syndrome de la bouche brûlante
Auteur: Anouk Naoufal
Rapporteur: Pr. Errami Nourredine
Mots clés: Syndrome de la bouche brûlante-Douleur neuropathique-Xérostomie-Stomatodynie
primaire-Stomatodynie secondaire.

Le syndrome de la bouche brûlante ou la stomatodynie se caractérise par la présence d'une
sensation de brûlure au niveau de la muqueuse buccale en l'absence d'altérations cliniquement
apparentes.
Elle survient plus fréquemment chez les femmes de moyen âge et les femmes âgées, et affecte
souvent les lèvres, les bords latéraux de la langue ainsi que la pointe de la langue, le voile du palais et
la voûte palatine. En plus d'une sensation de brûlure, les patients atteints de ce syndrome peuvent
également se plaindre de douleurs incessantes de la bouche, de xérostomie, et de dysgueusie
La stomatodynie peut être classée en deux formes cliniques : la stomatodynie primaire et la
stomatodynie secondaire. La stomatodynie primaire ou idiopathique, dans laquelle les causes
organiques locales/systémiques ne peuvent être identifiées et une cause neuropathologique est
probable. Le diagnostic du stomatodynie primaire dépend principalement de l'exclusion des facteurs
étiologiques. La stomatodynie secondaire est causée par des facteurs locaux, systémiques et/ou
psychologiques, son diagnostic dépend donc de l'identification du facteur causal exact.
Lorsque des facteurs locaux, systémiques ou psychologiques sont présents, le traitement ou
l'élimination de ces facteurs entraîne généralement une amélioration clinique des symptômes. Une
supplémentation en vitamine en zinc ou un traitement hormonal substitutif, s’avèrent efficaces pour
réduire ces sensations de brûlure chez certains patients atteints du syndrome présentant une carence du
facteur correspondant. Si les patients présentent toujours des symptômes après l'élimination des causes
potentielles, un traitement médicamenteux doit être instauré.
Des études précédentes ont montré qu'un traitement médicamenteux (à base de clonazépam,
d'acide alpha-lipoïque, d'antidépresseurs et de capsaïcine) pouvait soulager la douleur, Ainsi qu’une
psychothérapie qui peut également contribuer à éliminer les symptômes de la stomatodynie.
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ﻣﻠﺨﺺ
اﻟﻌﻨﻮان :ﻣﺘﻼزﻣﺔ اﻟﻔﻢ اﻟﺤﺎرق
اﻟﻤﺆﻟﻒ :ﻋﻨﻮق ﻧﻮﻓﻞ
اﻟﻤﺸﺮف :اﻷﺳﺘﺎذ اﻟﺮاﻣﻲ ﻧﻮر اﻟﺪﯾﻦ
اﻟﻜﻠﻤﺎت اﻷﺳﺎﺳﯿﺔ :ﻣﺘﻼزﻣﺔ اﻟﻔﻢ اﻟﺤﺎرق-أﻟﻢ اﻻﻋﺘﻼل اﻟﻌﺼﺒﻲ-ﺟﻔﺎف اﻟﻔﻢ-ﺣﺮق اﻟﻔﻢ اﻷوﻟﻲ-ﺣﺮق اﻟﻔﻢ اﻟﺜﺎﻧﻮي.

ﺗﺘﻤﯿﺰ ﻣﺘﻼزﻣﺔ اﻟﻔﻢ اﻟﺤﺎرق أو آﻻم اﻟﻔﻢ ﺑﻮﺟﻮد إﺣﺴﺎس ﺑﺎﻟﺤﺮﻗﺎن ﻓﻲ اﻟﻐﺸﺎء اﻟﻤﺨﺎطﻲ ﻟﻠﻔﻢ ﻓﻲ ﻏﯿﺎب ﺗﻐﯿﯿﺮات ﺑﺪﻧﯿﺔ
ﻣﻠﺤﻮظﺔ.
ﯾﺤﺪث ﻋﺎدة ﻋﻨﺪ اﻟﻨﺴﺎء ﻓﻲ ﻣﻨﺘﺼﻒ اﻟﻌﻤﺮ وﻛﺒﺎر اﻟﺴﻦ ،وﻏﺎﻟﺒ ًﺎ ﻣﺎ ﯾﺼﯿﺐ اﻟﺸﻔﺘﯿﻦ ،اﻟﺤﻮاف اﻟﺠﺎﻧﺒﯿﺔ وطﺮف اﻟﻠﺴﺎن،
وﺳﻘﻒ اﻟﻔﻢ )اﻟﺤﻨﻚ( .ﺑﺎﻹﺿﺎﻓﺔ إﻟﻰ اﻹﺣﺴﺎس ﺑﺎﻟﺤﺮﻗﺎن ،ﻗﺪ ﯾﺸﻜﻮ اﻟﻤﺮﺿﻰ اﻟﺬﯾﻦ ﯾﻌﺎﻧﻮن ﻣﻦ ھﺬه اﻟﻤﺘﻼزﻣﺔ أﯾﻀًﺎ ﻣﻦ أﻟﻢ
ﺷﺪﯾﺪ ﻓﻲ اﻟﻔﻢ ،ﺟﻔﺎف اﻟﻔﻢ ،وﺗﻐﯿﱠﺮ اﻟﻄﻌﻢ.
ﯾﻤﻜﻦ ﺗﺼﻨﯿﻒ ﺣﺮق اﻟﻔﻢ إﻟﻰ ﺷﻜﻠﯿﻦ ﺳﺮﯾﺮﯾﯿﻦ :ﺣﺮق اﻟﻔﻢ اﻷوﻟﻲ وﺣﺮق اﻟﻔﻢ اﻟﺜﺎﻧﻮي .ﺣﺮق اﻟﻔﻢ اﻷوﻟﯿﺔ أو ﻣﺠﮭﻮل
اﻟﺴﺒﺐ ،ﺣﯿﺚ ﻻ ﯾﻤﻜﻦ ﺗﺤﺪﯾﺪ اﻷﺳﺒﺎب اﻟﻌﻀﻮﯾﺔ اﻟﺠﮭﺎزﯾﺔ/اﻟﻤﻮﺿﻌﯿﺔ وﻣﻦ اﻟﻤﺤﺘﻤﻞ أن ﯾﻜﻮن اﻟﺴﺒﺐ اﻟﻤﺮﺿﻲ ﻋﺼﺒﻲ .ﯾﻌﺘﻤﺪ
ﺗﺸﺨﯿﺺ ﺣﺮق اﻟﻔﻢ اﻷوﻟﻲ ﺑﺸﻜﻞ أﺳﺎﺳﻲ ﻋﻠﻰ اﺳﺘﺒﻌﺎد اﻟﻌﻮاﻣﻞ اﻟﻤﺴﺒﺒﺔ ﻟﮫ .ﯾﻨﺘﺞ ﺣﺮق اﻟﻔﻢ اﻟﺜﺎﻧﻮي ﻋﻦ ﻋﻮاﻣﻞ ﻣﻮﺿﻌﯿﺔ
وﺟﮭﺎزﯾﺔ و  /أو ﻧﻔﺴﯿﺔ ،ﻟﺬﻟﻚ ﯾﻌﺘﻤﺪ ﺗﺸﺨﯿﺼﮫ ﻋﻠﻰ ﺗﺤﺪﯾﺪ اﻟﻌﺎﻣﻞ اﻟﺪﻗﯿﻖ اﻟﻤﺴﺒﺐ ﻟﺬﻟﻚ.
ﻋﻨﺪ وﺟﻮد ﻋﻮاﻣﻞ ﻣﻮﺿﻌﯿﺔ أو ﺟﮭﺎزﯾﺔ أو ﻧﻔﺴﯿﺔ ،ﻋﺎدة ً ﻣﺎ ﯾﺆدي ﻋﻼج ھﺬه اﻟﻌﻮاﻣﻞ أو اﻟﺘﺨﻠﺺ ﻣﻨﮭﺎ إﻟﻰ ﺗﺤﺴﯿﻦ
ﺳﺮﯾﺮي ﻟﻸﻋﺮاض .ﻛﻤﺎ ﺛﺒﺖ أن ﻣﻜﻤﻼت ،ﻛﺎﻟﻔﯿﺘﺎﻣﯿﻨﺎت واﻟﺰﻧﻚ أو اﻟﻌﻼج ﺑﺎﻟﮭﺮﻣﻮﻧﺎت اﻟﺒﺪﯾﻠﺔ ﺗﻘﻠﻞ أﻋﺮاض اﻟﺤﺮق أو آﻻم
اﻟﻔﻢ ﻟﺪى ﺑﻌﺾ اﻟﻤﺮﺿﻰ اﻟﺬﯾﻦ ﯾﻌﺎﻧﻮن ﻣﻦ اﻟﻤﺘﻼزﻣﺔ ﻣﻊ ﻧﻘﺺ اﻟﻌﺎﻣﻞ اﻟﻤﻘﺎﺑﻞ .إذا اﺳﺘﻤﺮ وﺟﻮد اﻷﻋﺮاض ﻋﻠﻰ اﻟﻤﺮﺿﻰ ﺑﻌﺪ
اﺳﺘﺒﻌﺎد اﻷﺳﺒﺎب اﻟﻤﺤﺘﻤﻠﺔ ،ﯾﺠﺐ اﻟﺒﺪء ﻓﻲ اﻟﻌﻼج اﻟﺪواﺋﻲ.
أظﮭﺮت ﺗﺠﺎرب ﺳﺎﺑﻘﺔ أن اﻟﻌﻼج اﻟﺪواﺋﻲ )ﺑﺎﻟﻜﻠﻮﻧﺎزﯾﺒﺎم ،ﺣﻤﺾ اﻟﻠﯿﺒﻮﯾﻚ ،ﻣﻀﺎدات اﻻﻛﺘﺌﺎب ،واﻟﻜﺎﺑﺴﯿﺴﯿﻦ( ﯾﻤﻜﻦ
أن ﯾﺨﻔﻒ اﻵﻻم ،ﺑﺎﻹﺿﺎﻓﺔ إﻟﻰ اﻟﻌﻼج اﻟﻨﻔﺴﻲ اﻟﺬي ﯾﻤﻜﻦ أن ﯾﺴﺎﻋﺪ أﯾﻀًﺎ ﻓﻲ اﻟﻘﻀﺎء ﻋﻠﻰ أﻋﺮاض ﺣﺮق اﻟﻔﻢ.
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ﺃﻗﺴﻢ ﺑﺎ ﺍﻟﻌﻈﻴﻢ
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