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Abstract: Desquamative gingivitis (DG) is a clinical term that describes erythema, desquamation and
erosions of the gingiva, of various etiologies. Although the clinical aspect is not specific for a certain
disease, an accurate diagnosis of the underlying disorder is necessary because the disease course,
prognosis and treatment vary according to the cause. DG may inflict significant oral discomfort,
which is why patients typically present to the dentist for a first consultation, rendering it important for
these specialists to be informed about this condition. Our paper aims to review the ethiopatogenesis
and diagnostic approach of DG, focusing on the most common underlying disorders (autoimmune
bullous dermatoses and lichen planus) and on the management of these patients. Potential etiological
agents leading to an inflammatory immune response in the oral mucosa and DG appearance include
genetic predisposition, metabolic, neuropsychiatric, infectious factors, medication, dental materials,
graft-versus-host reaction and autoimmunity. A thorough anamnesis, a careful clinical examination,
paraclinical explorations including histopathological exam and direct immunofluorescence are neces-
sary to formulate an appropriate diagnosis. Proper and prompt management of these patients lead to
a better prognosis and improved quality of life, and must include management in the dental office
with sanitizing the oral cavity, instructing the patient for rigorous oral hygiene, periodic follow-up
for bacterial plaque detection and removal, as well as topical and systemic therapy depending on the
underlying disorder, based on treatment algorithms. A multidisciplinary approach for the diagnosis
and follow-up of DG in the context of pemphigus vulgaris, bullous pemphigoid, cicatricial pemhigoid
or lichen planus is necessary, including consultations with dermatologists, oral medicine specialists
and dentists.

Keywords: desquamative gingivitis; autoimmune bullous diseases; pemphigus vulgaris; bullous
pemphigoid; cicatricial pemphigoid; lichen planus

1. Introduction

The word “desquamative” originates from the latin “desquamare”, which means to
scrape fish scales. Ad literam, desquamation involves the loss of epithelium, exfoliation of
the skin or mucous membranes [1].

Desquamative gingivitis (DG) is a descriptive clinical term characterized by intense
erythema, desquamation, vesicles or bullae leading to erosions or ulcers, involving the
free or attached gingival mucosa. It was first mentioned by Tomes in 1894. In 1932, Prinz
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established it as a descriptive term for erythema, desquamation, erosions and blisters on
the marginal and attached gingiva. Following Mc Carthy’s hypothesis from 1960, Glickman
and Smulowin demonstrated in 1964 that DG is a clinical manifestation of several dis-
eases [1,2]. The most common causes are dermatological conditions such as lichen planus
(LP) in 70–75% of cases, cicatricial pemphigoid (CP) in 9–14% of cases and pemphigus
vulgaris (PV) in 4–13% of cases [3]. Hypersensitivity reactions triggered by contact allergens
in mouthwashes, toothpastes, dental materials or medication may also lead to DG [2,4–6].
Other causes are represented by paraneoplastic pemphigus, bullous pemphigoid, linear
IgA disease, lichen planus pemphigoides, lupus erythematosus, mixed connective tissue
disease, epidermolysis bullosa, epidermolysis bullosa acquista, graft-versus-host disease,
erythema multiforme, plasmacytosis, plasma cell gingivitis, orofacial granulomatosis,
Kindler syndrome, foreign body granulomas, chronic ulcerative stomatitis, endocrine disor-
ders (estrogen deficiencies, testosterone imbalance, hypothyroidism) and chronic bacterial
infections [7–15]. Systemic disorders such as Crohn’s disease, sarcoidosis or psoriasis and
even COVID-19 may lead to desquamative gingivitis-like manifestations [4,16–20].

Our narrative review focuses on the most common underlying diseases manifesting
with DG, namely autoimmune bullous dermatoses and lichen planus. Autoimmune bullous
diseases are a group of morbid conditions with different etiology, pathogenesis and prog-
nosis that affect the skin and/or mucous membranes. The gingival fibromucosa is often
the site of onset of these diseases. Subsequently, the clinical manifestations may spread
to the skin or to other mucous membranes (conjunctival, nasal, pharyngeal, laryngeal,
esophageal or genital) [15,19]. Lichen planus is a chronic inflammatory mucodermatosis
with an autoimmune mechanism, often with oral manifestations, which can take on, in
some forms, the character of DG [2].

As DG is often the first, if not the only sign of disease, leading to significant oral
discomfort, patients commonly go to the dentist for a first consultation. It is, thus, important
for these specialists to know how to diagnose the condition, as early adequate treatment is
essential in DG associated with autoimmune diseases, and a multidisciplinary approach is
often required for the appropriate management of these patients.

The clinical appearance of DG is not specific for a certain disease. However, there
are several associated clinical findings that may point to an accurate diagnosis, which is
essential, because the disease course, treatment and prognosis are different depending on
the cause. The systemic involvement and the degree of oral mucosal damage are important
factors that contribute to the general morbidity and mortality associated with autoimmune
disorders, as well as to the overall quality of life in these patients [1,21].

2. Etiopathogenesis

DG is predominantly observed in women, with a female to male ratio of 4:1. It occurs
more commonly in middle-aged and older adults, and only in rare cases in children [8,22].

A multitude of factors have been proposed as potential etiological agents involved in
the development of the inflammatory immune response in the oral mucosa leading to a
clinical appearance of DG (Table 1).

2.1. Genetic Predisposition

DG lesions in lichen planus, for example, have a family incidence of 1–15% and are
associated with HLA-B7. The onset is early, the lesions are recurrent and the response to
treatment is lower [3].

2.2. Metabolic Factors

The association with hypertension, diabetes and dyslipidemia is mentioned [3,8].
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Table 1. Possible causes of desquamative gingivitis.

Causes of Desquamative Gingivitis

Autoimmune diseases

Oral lichen planus ↑
Cicatricial pemphigoid ↑

Mucous membrane pemphigoid ↑
Bullous pemphigoid

Pemphigus vulgaris ↑
Paraneoplastic pemphigus

Epidermolysis bullosa acquisita ↓
Lupus erythematosus

Linear IgA disease
Chronic ulcerative stomatitis

Psoriasis ↓

Other systemic diseases

Erythema multiforme
Graft-versus-host disease

Toxic epidermal necrolysis ↓
Pyostomatitis vegetans ↓

Irritant or allergic contact
dermatitis-caused by

Mouthwash
Toothpaste

Dental materials
Medication

Infections
Bacterial

Viral
Fungal

Hormonal imbalance

Drug abuse

Idiopathic
↑Most frequent; ↓ Least frequent.

2.3. Neuropsychiatric Factors

It has been noted that gingival changes can be triggered by an emotional shock in patients
with a particular psychological profile. Anxious, depressed individuals, with episodes of
insomnia, or other associated neurological disorders, are frequently affected [3,8].

2.4. Medication

Several drugs, such as NSAIDs, antihypertensives, methyldopa, allopurinol, ketocona-
zole etc. cause the formation of scaly lesions in the mucous membranes [3,6,8].

2.5. Infectious Factors

Several studies show an increased prevalence of liver disease in patients with chronic
DG. Up to 20% of them are associated with hepatitis C virus (HCV) or hepatitis B virus
(HBV), with viruses replicating in the oral mucosa. In patients receiving interferon and
ribavirin therapy, the oral lesions either remit or are exacerbated. An association with
human papilloma virus (HPV) has also been reported, as specific T lymphocyte clones were
observed in these patients. Helicobacter pylori also induces the formation of proinflamma-
tory interleukins and cytokines, involved in the pathogenesis of oral lesions. Tuberculosis,
histoplasmosis and chronic candidiasis are also cited as a potential cause for DG [1–3,8].

The accumulation of microorganisms around the teeth in close proximity to the gingiva,
leading to the formation of dental plaque, induces the release of proinflammatory cytokines,
the recruitment of inflammatory cells, and periodontal inflammation. Whether periodontal
inflammation is a factor in the onset of DG or merely contributes to its progression is still a
subject of debate [8,23–26].
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2.6. The Graft-versus-Host Reaction

This is a dreaded complication of transplantation, and oral damage is present in
33–75% of patients who develop it [27].

2.7. Certain Dental Materials

Certain dental materials used in dentistry, such as amalgam, gaudent, cobalt and
nickel can cause an allergic reaction. Because the allergens involved are mixed with saliva,
the mucosal reaction can extend away from the contact area [8,28].

2.8. Autoimmunity

Up to 27% of cases of DG occur in association with CP or PV. As triggering factors
for the onset of these diseases, smoking, alcohol consumption, immunosuppression, drug
abuse, neoplasms, infectious factors and local trauma have been mentioned [3].

Autoimmune bullous disorders are characterized by the presence of autoantibodies
against antigens in the epithelium or the basement membrane. These antigens are repre-
sented by proteins of intercellular and membrane-cell adhesion structures. The different
topography of numerous antigens in the epidermis or basement membrane explains the
presence of intra- or subepithelial bullous lesions and they are specific to certain morbid con-
ditions with different prognosis and treatment [2,19,29]. Table 2 shows the target antigens
specific for the most common autoimmune bullous diseases with oral involvement.

Table 2. Target antigens specific for the most common autoimmune bullous dermatoses with oral
involvement.

Autoimmune Bullous Dermatoses Target Antigen

Pemphigus vulgaris Desmoglein 1, desmoglein 3, desmocollin 3
Pemphigus foliaceus Desmoglein 1

Paraneoplastic pemphigus

Desmoplakin I (250 kD), bullous pemphigoid
antigen I (230 kD), desmoplakin II (210 kD),

envoplakin (210 kD), periplakin (190 kD),
plectin (500 kD), and a 170 kD protein

Cicatricial pemphigoid Laminin V/VI, integrin, collagen,
Alpha-1 (XVII) collagen chain

Bullous pemphigoid
Alpha-1 (XVII) collagen chain (formerly known

as BP180/BPAG2) and dystonine (formerly
known as BP230/BPAG1)

Frequently, DG also appears as a consequence of an association of diseases, for exam-
ple oral LP associated with other autoimmune conditions, such as lupus erythematosus,
scleroderma, pemphigoid, dermatomyositis etc. [2,3,8].

3. Diagnostic Approach
3.1. Clinical Findings

DG presents with an association between two or more of the following: erythema,
hyperkeratosis, desquamation, atrophy, blisters, erosions and ulcers.

Nisengard and Levine cited the following clinical criteria in diagnosing DG:

(1) non-plaque gingival erythema;
(2) gingival desquamation;
(3) the presence of other intraoral and sometimes extraoral lesions;
(4) pain, especially when eating spicy foods.

The symptoms depend on the type and extent of the lesions. Mild discomfort or
pain is usually reported with keratosis and atrophy. Moderate pain occurs when erosions
are present, or blisters form. Patients avoid spicy foods, sour drinks and alcohol, which
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exacerbate the pain. Severe pain is associated with ulceration and large areas with missing
epithelium, leading to the patients’ inability to feed. Dehydration is a severe complication
as a result of pain with mastication and reduced oral food and fluid intake, requiring
hospitalization [22,30].

3.2. Patients’ History

Age of the patient is important, the majority of autoimmune diseases manifesting
in middle-aged or older adults, with only a minority of cases in children. Family history
must be inquired into as genetic predisposition is established in most autoimmune diseases.
Potential triggering factors such as alcohol consumption, smoking, local trauma, dental
restorative procedures, chronic infections, endocrine disturbances, metabolic disorders,
transplants and medication must be taken into account. Time of onset, evolution (single or
recurrent episodes), duration of disease, as well as associated cutaneous lesions must be
searched for [3,30,31].

3.3. Paraclinical Explorations

A correct diagnosis is difficult to make in the absence of complementary examinations.
In most cases, a biopsy of the affected tissue is performed, the pathological examination
and direct immunofluorescence being required for a definite diagnosis [1]. In case of
suspected autoimmune bullous disorders the protocol for paraclinical examinations in-
cludes Tzanck smear, pathological examination, electron microscopy, direct and indirect
immunofluorescence [7,12,26,32,33].

The biopsy specimen must include an area of intact epithelium, as well as perilesional
tissue. This may require two separate biopsies, one from the lesion and the perilesional
area and one from normal appearing mucosa. Direct immunofluorescence (DIF) should be
performed on biopsy specimens from normal-appearing tissue rather than perilesional sites
in suspected autoimmune diseases such as CP, BP and PV, as immune deposits in these
morbid conditions are present in all oral tissue and the pattern of distribution of immune
deposits is more clearly seen in intact epithelium [32–38].

Recently, Optical Coherence Tomography (OCT) has been proposed as a preliminary
non-invasive diagnostic tool for the most frequent immune-mediated diseases that can
cause DG [39]. This diagnostic tool has been observed to display particular patterns in
the case of DG-mediated pemphigus vulgaris (such as diminished epithelial thickness,
intraepithelial unilocular blister and acantholytic cells present in the blister) and in the case
of mucous membrane pemphigoid (for example existence of inflammatory infiltrate and
multilocular subepithelial blister). Furthermore, OCT offers the possibility to deposit and
examine images at any time, facilitating treatment surveillance and the identification of
disease recurrence prior to clinical manifestations [39,40]. Even though research is ongoing,
OCT could pose an intriguing non-invasive alternative for clinical preliminary evaluation
and surveillance of such intricate pathological conditions.

4. Associated Autoimmune Bullous Dermatoses
4.1. Pemphigus Vulgaris (PV)

PV is an autoimmune bullous disease that affects the skin and oral and genital mucosa.
It is characterized by the production of IgG and IgA autoantibodies against desmosomal
proteins—desmogleins 3 and 1 (DSG1, DSG3), with acantolysis and blister formation,
leaving secondary erosions [26].

PV is a rare disease, with a prevalence of 94.8 per million inhabitants in Germany in
2014. The annual incidence, estimated in European countries, is in the range of 0.7–8 cases
per million inhabitants and it is the highest in patients living in southeast European coun-
tries. On average, patients develop PV in the fifth decade of life, with a slight predominance
among women [41].

The pathogenesis of PV involves IgG autoantibodies directed against DSG1 and DSG3
proteins. Genetics appears to contribute to the pathogenesis of the disease, with HLA



Diagnostics 2022, 12, 1754 6 of 20

class II genes being described, as well as an association with non-HLA genes, the most
commonly reported being HLA-DQB1 * 0503 and DRB1 * 0402 alleles, expressed in antigen
presenting cells [42,43].

Most patients with PV in which DSG3 autoantibodies predominate develop a pheno-
type with predominant mucosal involvement, while patients with autoantibodies to both
DSG1 and DSG3 have mucocutaneous lesions. DSG3 is expressed only in the basal layers
of the skin, while DSG1 is expressed in the entire epithelium, compensating for the loss of
DSG3 function. In the mucosa, DSG3 is expressed throughout the epithelium, while DSG1
is predominantly expressed in the superficial layers, and therefore the loss of DSG3 cannot
be adequately compensated by DSG1. Exclusive reactivity to DSG3 causes only mucosal
lesions [44,45].

The oral mucosa is the first to be affected in 50–80% of patients. Oral lesions often
precede skin lesions or are the only manifestations of the disease [26]. Mucocutaneous PV is
more common than mucous membranes PV. Involvement of the oral mucosa in pemphigus
vegetans, a clinical variant of PV, is reported in 60–80% of cases [42,46].

Skin lesions usually consist of superficial, flabby blisters, which break easily, leaving
erosions and crusts, and are usually distributed on the face, scalp and upper chest. DG is
seen in about a quarter of patients with PV (Figure 1). The oral mucosa is often eroded,
with rapid rupture of superficial blisters so that intact blisters are rarely seen and healing
is done without scarring. The palatine mucosa, jugal mucosa, labial mucosa and tongue
are the most commonly affected. Other mucous membranes may be involved, including
the less common pharyngeal and nasal mucosa, genital, ocular, laryngeal and esophageal
mucosa [46].
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Figure 1. DG in a patient with PV. The patient was not allergic to nickel, and did not have a history
of other allergies. (a) Intense erythema, desquamation and erosions of the attached gingiva—before
treatment. (b) Remission of erythema and healed erosions after systemic corticosteroid treatment.

The diagnosis is based on the clinical appearance of the lesions corroborated with
paraclinical examinations. Tzanck cytodiagnosis reveals acantolytic cells, i.e., segregated
and dysmorphic keratinocytes, with shape and volume anomalies, monstrous nucleus
and diminished cytoplasm. Histopathological examination reveals the presence of slit
spaces above the epithelial basal layer. Acantolytic cells are present inside these slits. In
some cases, blistering is preceded by eosinophilic spongiosis. Electron microscopy shows
widening of the intercellular spaces, rupture of desmosomal junctions and retraction in the
perinuclear area of keratin tonofilaments [45].

Direct immunofluorescence, on a loose biopsy fragment of skin or mucosa, identifies
IgG deposits (IgG1 and IgG4) on the surface of keratinocytes, at and near the lesions. It is
the most sensitive method of diagnosing oral pemphigus.

Indirect immunofluorescence allows the detection of circulating antibodies (IgG), in
the serum of 80–90% of patients and uses as a substrate a squamous stratified epithelium
(monkey esophageal epithelium) [7,26].

Delaying diagnosis affects the prognosis, increases the risk of infection and the length
of hospitalization and treatment, and decreases the quality of life of patients [26].
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The observed mortality rates are 2–3.3 times higher compared to the general popula-
tion, with survival rates of 95% at 1 year, 93% at 5 years and 90% at 10 years. Infection is
the most common cause of death, especially pneumonia and sepsis [46].

Systemic treatment of PV aims to improve symptoms, based on the use of corti-
costeroids and immunosuppressants. Systemic corticosteroids are essential for the man-
agement of pemphigus vulgaris and may be combined with other immunosuppressants
(azatrioprine, mycophenolate mofetil, rituximab). Oral lesions are difficult to manage and
can be treated with topical corticosteroids, including betamethasone and triamcinolone
acetonide [47].

Maintenance of a rigorous oral hygiene is hampered by the presence of painful lesions,
which causes secondary aggravation by bacterial superinfection of pre-existing periodon-
tal disease [48,49]. Figure 2 is a summary of the treatment algorithm for desquamative
gingivitis due to pemphigus vulgaris.
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4.2. Bullous Pemphigoid (BP)

BP is a chronic, subepidermal bullous autoimmune disorder [7], which mainly affects
people between the ages of 60 and 80, characterized by autoantibodies against two antigens
from the hemidesmosomes [12,41,50].

BP has an incidence in the general population between 2.4 and 21.7 per million per
year [9], with a slight predominance of females (1.7:1) [7].

The pathogenesis is characterized by an autoimmune process in which autoantibodies
(IgG/IgE type) target two different proteins: the alpha-1 (XVII) collagen chain (formerly
known as BP180/BPAG2) and dystonine (formerly known as BP230/BPAG1) in the base-
ment membrane. The degradation of the alpha-1 collagen chain (XVII) is considered
essential in the process of blister formation, followed by the activation of the complement
and subsequently of the inflammatory cascade. The NC16 domain appears to be the target
epitope in most patients with BP. Histologically, the damaged and adjacent skin shows the
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detachment of the basal keratinocytes of the epidermis from the dermal tissue—in the lam-
ina lucida. Direct immunofluorescence exposes immune deposits (IgG or C3) with specific
(linear) deposition in the basement membrane. In direct jump-split immunofluorescence,
IgG/C3 immune deposits are observed on the roof of the blister [51,52].

Exposure to various drugs such as dipeptyl peptidase-4 inhibitors (DPP-4) and protein-
1 inhibitors of programmed cell death, as well as coexistence with a number of other
immunological diseases such as diabetes, psoriasis, lichen planus and pernicious anemia,
may cause the appearance of BP [51]. BP has been frequently associated with hematological
or solid neoplasms but the relationship between these entities is controversial [7,11].

Clinically, BP is characterized by the presence of large, tense blisters that may begin in
the form of erythematous macules, urticarial papules, or plaques [3] electively located on the
trunk and limbs, but there may be atypical lesions involving the mucous membranes [53].

Involvement of the oral mucosa is rare, but 10–20% of patients have lesions at this level
usually in the form of erosions (very rarely in the form of a blister). The blisters rupture
very quickly, forming erosions, especially affecting the jugal mucosa, palate, gums, tongue
and lower lip. In general, BP is characterized by slow-growing, smaller blisters that are not
as painful as lesions in PV. Gums can be affected in 16% of cases causing DG. The condition
is chronic, with recurrent episodes [7,54].

Chuah et al. consider that the involvement of the oral mucosa in newly diagnosed
patients is associated with a more difficult response to conventional treatments, recom-
mending caution in the choice of treatment (the intention to use adjuvant therapies) [55].

The diagnosis of this disease is based on the clinically suggestive appearance of the le-
sions (large, tense blisters that do not extend peripherally and have a spontaneous tendency
to heal), histopathological examination (subepidermal blister, lack of acantholysis), direct
immunofluorescence (linear IgG/C deposits in the basement membranel) and serological
investigations. Serum autoantibody levels can be detected using enzyme immunoassays
(ELISA) [53,56]. There are insufficient studies in the literature to correlate the clinical sever-
ity of the disease with the level of antibodies in the serum with the presence of proteins in
the basement membrane.

The prognosis is influenced by advanced age, the presence of comorbidities, the sever-
ity of the disease and the type of treatment [57]. Treatment choice depends on the activity
and severity of the disease, but includes glucocorticoids and other immunosuppressants,
with intravenous immunoglobulin treatment being considered when the condition is not
controlled [58]. Patients with limited forms of disease respond well to topical corticosteroid
therapy, particularly when the oral mucosa is the only one affected. Those with extensive
forms of the disease require systemic corticosteroids and immunosuppressive agents. New
therapeutic approaches for treatment-refractory BP include Rituximab, Interferon-Gamma,
and anti Il-17 drugs (Secukinumab, Ixekizumab) [56,58,59]. Figure 3 is a summary of the
treatment algorithm for desquamative gingivitis due to bullous pemphigoid.
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4.3. Cicatricial Pemphigoid (CP)

CP is an autoimmune bullous, chronic condition with subepithelial blisters, which
occurs more frequently in women and elderly patients, without a geographical or racial
preference [12,60].

The pathogenesis of CP is complex, being a heterogeneous condition, with the involve-
ment of multiple antigens. Antibodies produced in CP were detected both in vivo and
in vitro. In general, antibodies are of the IgG and IgA type, directed against structures in the
basement membrane area, which indicates that the appearance of the CP is mediated by a
humoral immune response. Loss of tolerance to basal membrane protein morphology leads
to the formation of autoantibodies. Through immunoprecipitation and immunoblotting
techniques, various structures in the basement membrane have been identified as targets of
autoantibodies. Bullous pemphigoid antigen 2 (BPAg2) (a 180 kDa protein, BP180) is the
most commonly targeted autoantigen in CP. A reaction of autoantibodies against antigens
causes the epithelium to detach from the inside of the basement membrane [12,61,62].

CP can affect various mucous membranes, rarely involving the skin. It is a chronic
disease that most commonly affects the oral mucosa, followed by the conjunctiva, nasal
mucosa, genital mucosa and gastroesophageal mucosa. The lesions always heal with
scars [61].

The disease differs in severity, ranging from localized to diffuse forms. Initially, the
condition may be localized, and later there may be extensive involvement. Because the
lesions heal with scars, it has a significant morbidity, especially in patients with ocular
damage [12].

Oral lesions occur frequently in the gums and palate, followed by the labial mucosa
and tongue. These lesions may appear as erythema, pseudo-membrane, erosions and less
often intact blisters. Gingival damage is manifested as DG, which is not specific for CP,
having a similar appearance in oral lichen planus and pemphigus vulgaris [12].

The diagnosis requires histopathological examination of the tissue samples, which
must be taken with the utmost care, as the epithelium can easily detach from the underlying
connective tissue. H&E stained sections typically show subepithelial cleavage accompanied
by a chronic inflammatory infiltrate. Another piece can be harvested from the perilesional
tissue, swabbed in hypertonic saline and examined in direct immunofluorescence. It
typically shows linear deposition of IgG, C3 and sometimes IgA along the basement
membrane [12,62].

Other paraclinical examinations may be required to determine the titer of serum
antibodies, such as indirect immunofluorescence test and the ELISA test which has a higher
accuracy and specificity. These tests are useful in diagnosing, but especially in monitoring
the evolution of the disease and the response to therapy because the high values of serum
antibodies titer are directly proportional to the acute/exacerbation stage of the disease.

CP therapy includes early treatment of lesions and aims to prevent complications
especially when there is eye damage. The appearance of scars can be prevented by early
therapeutic interventions. The treatment is individualized to each patient, depending on
the severity of the disease, taking into account the age, general condition of the patient,
pre-existing conditions and contraindications to the use of systemic drugs. The multidisci-
plinary approach by a team of experts in oral medicine, dermatologists, ophthalmologists
and gastroenterologists certainly leads to improved results [12,62].

High potency topical glucocorticoids remain the mainstay of therapy. Fluocinonid,
clobetasole propionate and betamethasone dipropionate are the most indicated drugs.
Gingival desquamation as the only manifestation can be well managed by using only
topical glucocorticoids. However, their long-term use can lead to side effects such as
candidiasis, so concomitant prescription of topical antifungals (a combination of clobetasol
and miconazole) is required [12,62].

Intralesional and systemic glucocorticoids are used to treat more severe forms, or as
an adjunct to topical steroids. Patients who do not respond to steroids may be given strong
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calcineurin inhibitors—immunosuppressants such as tacrolimus, with a good safety and
efficacy profile [12,47] (Figure 4).
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Palliative care may also be needed to alleviate the discomfort during mastication.
Local anesthetics, analgesics, antihistamines, gels or mouthwashes may be used to improve
the patient’s ability to eat, swallow and perform oral hygiene [63].

Differential diagnosis of DG in autoimmune bullous disorders: gingivitis caused by
wearing dentures, gingivitis from various viral infections (e.g., herpetic gingivitis) and
gingivitis from hematological conditions (e.g., gingivitis from leukemias) [1]. In Table 3
we present the differential diagnoses that are required, in the case of patients with BP, CP
and PV.

Table 3. Differential diagnosis of the main autoimmune bullous dermatoses with oral involvement.

Autoimmune Bullous Dermatoses Differential Diagnosis

Pemphigus vulgaris

Bullous pemphigoid
Erythema multiforme
Linear IgA dermatosis

Pemphigus erythematosus
Pemphigus foliaceus

Paraneoplastic pemphigus
Drug-induced pemphigus

Cicatricial pemphigoid
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Table 3. Cont.

Autoimmune Bullous Dermatoses Differential Diagnosis

Bullous pemphigoid

Cicatricial pemphigoid
Herpetiform dermatitis

Drug-induced bullous dermatitis
Erythema multiforme
Linear IgA dermatosis
Bullous epidermolysis

Cicatricial pemphigoid

Bullous pemphigoid
Epidermolysis bullosa
Linear IgA dermatosis

Pemphigus vulgaris
Erosive lichen planus

Although both BP and CP have skin and mucosal lesions, they differ as follows: in BP,
skin lesions predominate in the clinical picture, while CP is characterized by predominant
mucosal involvement. BP blisters often heal without scarring, being a self-limiting con-
dition, unlike CP, which has a chronic course and the healing of the lesions is sometimes
accompanied by a loss of substance. The diagnosis of CP with bullous skin lesions or the
diagnosis of BP with extensive oral lesions remains a challenge, especially in the presence
of a patient with anti-BP180 autoantibodies present [53].

5. Lichen Planus (LP)

LP is a relatively common chronic inflammatory disease, with a T cell mediated
mechanism, of unknown etiology that affects the mucous membranes, skin and nails. Its
prevalence varies in epidemiological studies between 0.5–2.2% of the population, with
a maximum incidence in the range of 30–60 years and with a predominance in females
of 2:1. Mucosal LP shows a chronic evolution with acute exacerbations. Spontaneous
remission of oral lichen planus (OLP) is less common; on the contrary, oral lesions may
worsen over time. It is important to identify cases that may be induced by drugs or that
may be associated with an allergic or irritant contact reaction (lichenoid reaction) in order
to remove the causative agent. There is a very low risk of malignancy (approximately
1:200 patients/year) associated with OLP, so patients should be monitored long-term by
their dentist [64–66].

In the case of oral lesions, the pathogenic mechanisms are not yet fully elucidated.
However, current data suggest that it is a cell-mediated autoimmune disease. The hy-
pothesis is also supported by the association with other pathologies that are associated
with an immune background. There is a T-cell-mediated immune response in which
CD8 + lymphocytes trigger apoptosis of the basal cells of the oral epithelium. They recog-
nize a specific antigen associated with MHC class I molecules in damaged keratinocytes.
The exact nature of the antigen is unknown. This antigen could be a self-reactive peptide or
an exogenous antigen, a certain protein, drug, infectious allergen etc. [65–68].

Initially, there is an increase in Langerhans epidermal cells, followed by the appearance
of a superficial perivascular infiltrate consisting of lymphocytes and histiocytes. The chronic
inflammatory condition causes damage to the epithelium, deposits of fibrinogen in the
basement membrane and finally the destruction of the basal cell layer. The disease has a
long evolution, with periods of remission and exacerbations [67,69].

Immunohistochemical studies also show an involvement of humoral immunity, with
globular deposits of IgM, IgG and IgA in colloidal bodies. Increased serum titer of anti-
desmoglein autoantibodies 1 and 3 also affects the integrity of adhesion glycoproteins. All
these factors emphasize that OLP is the consequence of an immune reaction to a variety of
systemic, topical or epithelial antigens and not a single disease [70,71].

Classic LP typically presents as pruritic, polygonal, violaceous flat-topped papules
and plaques; many variants in morphology and location also exist, including oral, nail,
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linear, annular, atrophic, hypertrophic, inverse, eruptive, bullous, ulcerative, lichen planus
pigmentosus, lichen planopilaris, vulvovaginal, actinic, lichen planus-lupus erythematosus
overlap syndrome and lichen planus pemphigoides. Oral lesions of LP are classified by
Scully and Lodi according to morphology into reticular, papular, plaque, atrophic, erosive
and bullous [72,73].

The lesions of the oral mucosa are multiple, generally have a symmetrical distribution,
especially on the jugal mucosa, in the area adjacent to the molars, and on the mucosa of
the tongue, less often on the labial mucosa (lichenoid cheilitis) and gums (atrophic and
erosive forms located on the gums manifest as DG). The clinical features of LP-associated
DG vary according to the severity of the lesion (mild, moderate and severe). The mucosa
acquires a bright red color, with small opaque gray plaques, which are found at the level
of the attached gum [73,74]. The epithelium detaches with friction leaving a bright red
underlying connective tissue which, on clinical examination, is very painful and bleeding.
Associated symptoms include a burning sensation in the mouth and sensitivity to thermal
changes. Highly spicy foods are not tolerated, and brushing is very difficult. For this
reason, inspection of the lesion is difficult to perform, and patients often develop secondary,
marginal gingivitis [75]. However, this clinical aspect of DG is not pathognomonic in
erosive OLP.

In terms of pain sensitivity, patients with reticular lesions are often asymptomatic,
but atrophic (erythematous) or erosive (ulcerative) OLP is often associated with a burning
sensation and pain [75].

The most common type of OLP presents with keratotic lesions that have a reticular
and whitish appearance. They are typically located on the lining of the buccal vestibule,
and rarely on the palate and sublingual region. Gingival involvement is common, and in
about 10% of cases OLP only manifests on the gingival mucosa. The typical presence is
that of chronic DG delimited at the periphery by Wickham’s striae, a clinical aspect that
facilitates the clinician’s diagnosis [74].

A higher malignant potential has been recognized for the atrophic and erosive forms
of OLP. Lesions form on the back of the tongue and it is necessary to perform regular
follow-up of patients up to an interval of three times a year. If dysplastic lesions are
diagnosed following complementary examinations, the patient should be examined more
frequently every 2–3 months. However, asymptomatic patients, mainly those with reticular
form, may be evaluated annually. Signs that may indicate a malignant transformation,
such as intensified symptoms and loss of homogeneity, should be carefully evaluated at
each consultation. If the lesions alter their clinical appearance at follow-up visits, a biopsy
should be considered immediately [74,76–78].

The positive diagnosis relies on the clinical aspect associated with histopathologi-
cal findings.

For histopathological examination, a tissue biopsy is required, that must contain both
the lesion and the perilesional area. Thus, one technique consists in taking two tissue
samples: one of the perilesional tissue and the second that includes the area of the injured
gum; both samples are collected through an elliptical tissue incision. The second method
consists of taking lesional and perilesional tissue included in a single biopsy. In this
situation, the tissue fragment will have to be dissected in the two areas: the lesion itself
and the peripheral perilesional area [78].

Regardless of the method used for biopsy, perilesional tissue samples will be included
in formalin and subjected to a routine histopathological examination. To prevent changes
that may occur at the tissue or cellular level, tissue fragments taken from the lesion site
itself are rapidly harvested on ice, double-fixed (osmium tetraoxide and glutaraldehyde)
for electron microscopy examination or included in paraffin for processing for direct
immunofluorescence technique [77].

It has been observed that indirect immunofluorescence and ELISA are generally
unspecific in diagnosing desquamative gingivitis in lichen planus but they are much more
useful in diagnosing autoimmune bullous disorders [78].
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In the case of lichen planus, histopathological examination provides details of specific
tissue changes, such as pseudoepitheliomatous hyperplasia, basal layer liquefaction, colloid
bodies, shortened rete ridges, hyperkeratosis/ulceration and a band-like lymphocytic
inflammatory infiltrate in the superficial chorion [36].

DIF may reveal features that are supportive for the diagnosis of OLP (linear deposition
of fibrinogen at the basement membrane zone) [77].

Regarding the differential diagnosis, various lesions are clinically and histologically
similar to oral lichen planus, and these are widely referred to as oral lichenoid lesions,
as follows:

- dental material-induced lichenoid lesions: various types of dental materials, such as
amalgam, metals, composite and resin-based, are topographically associated with
lichenoid reactions in the oral mucosa. In most cases, these contact allergies are due
to a type IV/delayed hypersensitivity reaction. In these situations, a patch test using
the suspected materials is useful for establishing the diagnosis [50,77–83].

- drug-induced lichenoid damage: certain drugs, such as beta-blockers, non-steroidal
anti-inflammatory drugs, antihypertensive agents (e.g., angiotensin converting en-
zyme inhibitors), dapsone, diuretics, oral hypoglycemic agents, gold salts and peni-
cillamine have been reported to induce oral lichenoid damage. They often involve
the lip and have a symmetrical distribution. An associated skin rash may suggest a
drug-related injury [81–84].

- erythema multiforme (EM): a reaction of hypersensitivity that occurs with damage
to the skin or mucous membranes. Mucosal manifestations are common and have
been reported in 25% to 70% of patients with EM. The oral mucosa is most com-
monly involved. The lesions begin as areas of erythema with edema that progress
to erythematous plaques with bullous and erosive lesions, with pseudomembrane
formation. Mucosal damage often occurs in combination with skin damage, which
can provide a clue for diagnosis when typical and atypical targetoid lesions are found,
often in an acral distribution. Isolated mucosal lesions may make diagnosis more
difficult [81–83].

- graft-versus-host disease: a multi-organ disease that occurs most frequently in pa-
tients who have undergone allogeneic stem cell transplantation. In the acute form,
oral damage usually occurs in patients with more severe erosive skin disease. In
chronic cases, oral lesions are usually similar to those of OLP, with white, reticulated,
sometimes eroded plaques involving the oral mucosa, gums, and lips. Other mucosal
membranes commonly affected include genital and eye mucosae [81,83,84].

- cicatricial pemphigoid: a disease phenotype comprising several autoimmune bullous
disorders characterized by subepithelial bullae and erosions with scarring of mucous
membranes, skin or both and linear IgG deposition. The most commonly affected site
of the oral mucosa is the gums, followed by the jugal mucosa and palate, and the most
common presentation is DG. Oral damage usually presents as erythematous spots
that progress to blisters, erosions and pseudomembranous lesions. Healing takes
place slowly and often the visible scars in the oral mucosa are not obvious; white
reticulated plaques similar to Wickham striae may be residual signs after healing of
the erosions [66,81,82].

- complex aphthosis/Behcet’s disease: it is a condition that occurs frequently on the
non-keratinized mucosa. The disease often develops during adolescence or young
adulthood and improves over time, with the appearance of reduced and milder
outbreaks. Clinically, canker sores occur in the form of well-defined round or oval
ulcers, often with a pseudomembranous base, on the oral and labial mucosa, dorsal
and ventral surfaces of the tongue, soft palate and oropharynx [66,81,83].

- pemphigus vulgaris: oral damage is usually the onset of pemphigus vulgaris and
often precedes skin manifestations by several months. Irregular erosions and painful
ulcerations are usually seen along the oral and labial mucosa, followed by the palate
and tongue. These erosions develop on the mucosa with a healthy appearance,
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without erythema or surrounding edema. Intact blisters are rarely seen because they
are fragile and prone to early rupture. The Nikolsky sign can be seen near an active
lesion. Ulcers are persistent and do not heal spontaneously [66,82].

- acquired bullous epidermolysis (EBA): damage to the mucosa may be manifested
with erythema and erosions during the inflammatory phase and may progress over
time to the loss of the lingual papillae and the healing of areas of the oral mucosa with
the development of strictures. The distinguishing features of EBA are its refractory
nature and poor response to treatment [82,83].

In terms of evolution, OLP is a chronic condition with undulating evolution that has
relapses and remissions.

Treatment goals include reducing pain, healing ulcerative lesions, reducing the risk
of cancer of the oral cavity, prolonging asymptomatic periods, and maintaining good oral
hygiene and dental status [85].

In patients with OLP, establishing a bacterial plaque control program improved not
only the frequency of gingival bleeding, but also the painful symptoms of the lesions and
the general activity of the disease [50,85]. Figure 5 illustrates a treatment algorithm for the
management of desquamative gingivitis due to lichen planus.
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High-potency topical corticosteroids have been shown to be safe and effective for OLP
lesions. In patients with atrophic-erosive form, a relatively equivalent efficacy of topical
and systemic corticosteroid therapy was observed, demonstrating complete control of the
disease in 68.2% of cases and 69.6%, respectively [50,86–88].

Local treatment with topical corticosteroids is initially recommended for symptomatic
lesions, and in case of stationary or unfavorable evolution, systemic therapy may be
considered. Limited lesions located on the fixed oral mucosa can be treated with ointments
and creams [86].

In the case of severe and symptomatic forms of atrophic/erosive lichen planus, which
do not respond to topical treatment and do not have contraindications for the administration
of systemic steroids, intralesional and submucosal injection of corticosteroids should be
considered [85,86].
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In the presence of contraindications for systemic corticosteroids (breastfeeding, herpes
infections, glaucoma, pregnancy, HIV, tuberculosis, diabetes mellitus or hypertension),
other immunosuppressants and immunomodulatory agents are also recommended: cal-
cineurin inhibitors such as cyclosporine, tacrolimus, tacrolimus efalizumab [84,85]. Other
useful systemic agents are azathioprine and methotrexate [83].

In the absence of a therapeutic response, retinoids (tretinoin, isotretinoin, fenretinide),
dapsone or hyaluronic acid may be used. Systemic retinoids are used in severe cases of LPO,
but with significant side effects such as cheilitis sicca, increased serological levels of liver
enzymes and triglycerides, teratogenicity. There are also several non-pharmacological ther-
apeutic modalities such as PUVA therapy, photodynamic therapy or laser therapy [85,88].

Pain is often a significant symptom in erosive OLP. Topical anesthetics, such as viscous
lidocaine, are frequently shown to be useful, especially in patients with low oral intake due
to painful erosive lesions [87–89].

In the case of associated extra-oral lesions, it is important that the specialist in
oral pathology work with the dentist, dermatologist and other specialists, as appropri-
ate [85,90,91]. Annual monitoring is recommended and if relapses or new lesions are
observed, additional biopsies may be performed and the patient will be re-evaluated more
often [84,90].

Erosive LP lesions are often persistent and tend to respond poorly to therapy. The
disease usually progresses over the years, and relapses are common even when maintenance
therapy is given properly [87,89].

6. Management of the Patient with DG in the Dental Office and New Treatment Options

Dentists should provide patients with information about the disease and be responsible
for helping them manage their symptoms through proper medication, proper oral hygiene,
prevention of bacterial superinfection and proper nutrition [1,37]. Table 4 summarizes the
management of desquamative gingivitis patient in the dental office.

Local treatment may be an option if the lesions are limited to the gums or oral mucosa.
Topical agents that form a protective film at the level of erosions/ulcerations, as well as
main preparations with anesthetic substances can be used to relieve pain. The general
treatment of these systemic diseases, established following the specialized consultations in
the dermatology and endocrinology clinics, will determine the healing of the lesions of the
oral mucosa [1,37,90].

An alternative to topical agents is low-level laser therapy (LLLT) or also called photo-
biomodulation. Various types of laser devices for example diodes, helium–neon, ultraviolet,
to name a few, can be used. These devices can be used with different parameters, such as
output power, time of irradiation, dose and delivered to the oral lesion and repeated for
several sessions [92]. They can be used due to their proposed anti-inflammatory effects,
pain relief, and accelerated regeneration of damaged tissues, without demonstrating the
adverse effects associated with drug intake treatment. This therapy has been advocated due
to its anti-inflammatory, anti-bacterial and virucide effects but also for pain management
and promoting a faster healing process in the affected areas, without the adverse effects
that drugs have [93,94].

A recent meta-analysis that analyzed 17 studies has concluded that photobiomodula-
tion determined an overall amelioration of clinical scores and significant pain reduction of
treated areas, similar to topical corticosteroids, thus representing a viable alternative [95].
Although the preliminary results are promising, these alternative therapies should be
further tested and compared to the classical therapy in order to assess their efficacy over
time and for different disease stages.

Another important aspect that must be considered is the altered quality of life of
patients with autoimmune diseases. Studies have highlighted the link between the immune
system and the autonomic nervous system through the regulatory function that the latter
has on the former through the parasympathetic and the sympathetic branches. If the
autonomic nervous system is affected, it can generate an exacerbated pro-inflammatory
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response which can be usually encountered in autoimmune diseases [96]. Several studies
have analyzed the impact of autoimmune diseases on quality of life and have concluded
that these patients have an affected quality of life, increased stress, depression and anx-
iety [97–101]. Disease severity can further impact quality of life, as there is a positive
correlation with this index [102]. Moreover, a recent meta-analysis reported increased sali-
vary levels of cortisol, a biomarker for stress and anxiety, in oral lichen planus patients [103].
Taken together, this emphasizes the need for complex management of these patients, and
more attention should be awarded to the psychological dimension of treatment.

Table 4. Management of desquamative gingivitis patient in the dental office.

Management of the Patient with Desquamative Gingivitis in the Dental Office:

1. Anamnesis. Careful clinical examination
of the oral cavity by:

• Assessment of the patient’s periodontal
status: gingival retractions, exposure of
dental roots, search of dental mobility,
tooth loss, plaque control, use of
plaque revealers.

• Assessment of dental status: detection
of the presence and treatment of
bone lesions.

• Evaluation of other mucosal lesions such
as oral candidiasis, herpes
gingivostomatitis etc.

2. Sanitizing the oral cavity by performing scaling and professional brushing

3. Instructing the patient in order to achieve a rigorous oral hygiene (learning the correct
brushing techniques—modified Bass technique—toothbrush placed at an angle of
45 degrees to the tooth surface, brushing twice a day, using electric or manual toothbrushes
with soft bristles, use of mouthwash, oral rinses with alcohol-free antiseptic solutions).

4. Patient follow up is mandatory because poor oral hygiene and treatment with
immunosuppressive drugs can lead to increased bacterial colonization; it is necessary to
periodically control the bacterial plaque, to determine the indices of gingival bleeding, to
evaluate the pain and the evolution of the disease.

5. It is recommended to establish a regular prophylactic protocol by using a local antiseptic
(solution based on hydrogen peroxide applied twice a day); antifungal medication that will
be administered at the time of diagnosis of the disease and later if a positive result is found
on direct microscopic examination and culture of candida albicans.

6. Establishing local or systemic curative treatment depending on the severity of the disease,
by collaborating with doctors from the oral pathology and dermatology departments.

7. Conclusions

DG is a pathological clinical manifestation of the gingival mucosa that is characterized
by chronic desquamation of the gingival epithelium, erythema, ulceration and/or blistering.
This is not a disease in itself, but rather the clinical phenotype of a group of diseases.

The most common causes are autoimmune bullous dermatoses, such as PV, BP, CP
and LP with manifestations in the oral mucosa. Sometimes the lesions are strictly oral. For
this reason, early diagnosis of autoimmune bullous disorders is imperative for clinicians.
A thorough clinical examination, investigation of the patient’s history, complete blood
count, biochemical tests as well as biopsies are necessary to formulate an appropriate early
diagnosis and recommend early treatment with a beneficial response. Proper management
of these patients can reduce side effects and lead to a better prognosis and quality of life for
the patient.
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43. Huang, Y.; Jedličková, H.; Cai, Y.; Rehman, A.; Gammon, L.; Ahmad, U.S.; Uttagomol, J.; Parkinson, E.K.; Fortune, F.; Wan, H.
Oxidative Stress-Mediated YAP Dysregulation Contributes to the Pathogenesis of Pemphigus Vulgaris. Front. Immunol. 2021, 12, 1253.
[CrossRef] [PubMed]

44. Rehman, A.; Huang, Y.; Wan, H. Evolving Mechanisms in the Pathophysiology of Pemphigus Vulgaris: A Review Emphasizing
the Role of Desmoglein 3 in Regulating p53 and the Yes-Associated Protein. Life 2021, 11, 621. [CrossRef] [PubMed]

45. Nili, A.; Salehi Farid, A.; Asgari, M.; Tavakolpour, S.; Mahmoudi, H.; Daneshpazhooh, M. Current status and prospects for the
diagnosis of pemphigus vulgaris. Expert Rev. Clin. Immunol. 2021, 17, 819–834. [CrossRef] [PubMed]

46. Dal Prá, K.J.; de Assis Tristão, S.D.S.S.; Franco, J.B.; Matias, D.T.; Carrillo, C.M.; de Melo Peres, M.P.S.; Ribas, P.F. Oral management
of pemphigus vulgaris in the intensive care unit. Spec. Care Dent. 2020, 40, 280–284. [CrossRef] [PubMed]

47. Gandolfo, S.; Scully, C.; Carrozzo, M. Oral Medicine, Edit; Churchill Livingstone Elsevier: London, UK, 2010.
48. Lee, M.S.; Yeh, Y.C.; Tu, Y.K.; Chan, T.C. Network meta-analysis–based comparison of first-line steroid-sparing adjuvants in the

treatment of pemphigus vulgaris and pemphigus foliaceus. J. Am. Acad. Dermatol. 2021, 85, 176–186. [CrossRef]
49. Kridin, K. Emerging treatment options for the management of pemphigus vulgaris. Ther. Clin. Risk Manag. 2018, 14, 757.

[CrossRef]

http://doi.org/10.1038/s41415-020-1848-4
http://www.ncbi.nlm.nih.gov/pubmed/32651518
http://doi.org/10.1186/s13052-021-01097-2
http://www.ncbi.nlm.nih.gov/pubmed/34193212
http://doi.org/10.1007/s00784-013-1038-8
http://www.ncbi.nlm.nih.gov/pubmed/23900791
http://doi.org/10.1016/j.archoralbio.2013.01.015
http://www.ncbi.nlm.nih.gov/pubmed/23433942
http://doi.org/10.1038/ijos.2013.30
http://doi.org/10.1016/j.jaad.2016.10.028
http://doi.org/10.1016/j.adaj.2020.08.001
http://doi.org/10.3389/fimmu.2019.01974
http://doi.org/10.1136/bcr-2021-247857
http://doi.org/10.1902/jop.2012.110627
http://www.ncbi.nlm.nih.gov/pubmed/22264207
http://doi.org/10.1902/jop.2014.130428
http://doi.org/10.1067/mjd.2001.117518
http://doi.org/10.1016/j.jaad.2017.04.1140
http://www.ncbi.nlm.nih.gov/pubmed/29678379
http://www.ncbi.nlm.nih.gov/pubmed/33642748
http://doi.org/10.1016/j.oooo.2018.02.477
http://doi.org/10.3390/ijerph18179095
http://doi.org/10.3390/diagnostics11081453
http://doi.org/10.1007/s40257-019-00461-7
http://doi.org/10.1007/s12016-017-8662-z
http://doi.org/10.3389/fimmu.2021.649502
http://www.ncbi.nlm.nih.gov/pubmed/33968042
http://doi.org/10.3390/life11070621
http://www.ncbi.nlm.nih.gov/pubmed/34206820
http://doi.org/10.1080/1744666X.2021.1945925
http://www.ncbi.nlm.nih.gov/pubmed/34162306
http://doi.org/10.1111/scd.12454
http://www.ncbi.nlm.nih.gov/pubmed/32162360
http://doi.org/10.1016/j.jaad.2020.08.028
http://doi.org/10.2147/TCRM.S142471


Diagnostics 2022, 12, 1754 19 of 20

50. Maderal, A.D.; Salisbury III, P.L.; Jorizzo, J.L. Desquamative gingivitis: Clinical findings and diseases. J. Am. Acad. Dermatol.
2018, 78, 839–848. [CrossRef]

51. Genovese, G.; Di Zenzo, G.; Cozzani, E.; Berti, E.; Cugno, M.; Marzano, A.V. New insights into the pathogenesis of bullous
pemphigoid: 2019 update. Front. Immunol. 2019, 10, 1506. [CrossRef]

52. Cirillo, N.; Prime, S.S. A Scoping Review of the Role of Metalloproteinases in the Pathogenesis of Autoimmune Pemphigus and
Pemphigoid. Biomolecules 2021, 11, 1506. [CrossRef] [PubMed]

53. Chen, X.; Zhao, W.; Jin, H.; Li, L. Risk Factors for Mucosal Involvement in Bullous Pemphigoid and the Possible Mechanism: A
Review. Front. Med. 2021, 8, 680871. [CrossRef]

54. Kridin, K.; Bergman, R. Assessment of the prevalence of mucosal involvement in bullous pemphigoid. JAMA Dermatol. 2019, 155,
166–171. [CrossRef]

55. Chuah, S.Y.; Tan, S.H.; Chua, S.H.; Tang, M.B.; Lim, Y.L.; Neoh, C.Y.; Tan, A.W. A retrospective review of the therapeutic response
with remission in patients with newly diagnosed bullous pemphigoid. Australas. J. Dermatol. 2014, 55, 149–151. [CrossRef]
[PubMed]

56. Di Lernia, V.; Casanova, D.M.; Goldust, M.; Ricci, C. Pemphigus vulgaris and bullous pemphigoid: Update on diagnosis and
treatment. Dermatol. Pract. Concept. 2020, 10, e2020050. [CrossRef] [PubMed]

57. Ruggiero, A.; Megna, M.; Villani, A.; Comune, R.; Fabbrocini, G.; di Vico, F. Strategies to Improve Outcomes of Bullous
Pemphigoid: A Comprehensive Review of Clinical Presentations, Diagnosis, and Patients’ Assessment. Clin. Cosmet. Investig.
Dermatol. 2022, 15, 661. [CrossRef]

58. Patel, P.M.; Jones, V.A.; Murray, T.N.; Amber, K.T. A review comparing international guidelines for the management of bullous
pemphigoid, pemphigoid gestationis, mucous membrane pemphigoid, and epidermolysis bullosa acquisita. Am. J. Clin. Dermatol.
2020, 21, 557–565. [CrossRef] [PubMed]

59. Afarideh, M.; Borucki, R.; Werth, V.P. A Review of the Immunologic Pathways Involved in Bullous Pemphigoid and Novel
Therapeutic Targets. J. Clin. Med. 2022, 11, 2856. [CrossRef]

60. Endo, H.; Rees, T.D.; Niwa, H.; Kuyama, K.; Oshima, M.; Serizawa, T.; Tanaka, S.; Iijima, M.; Komiya, M.; Ito, T. Desquamative
gingivitis: Early sign of mucous membrane pemphigoid and pemphigus vulgaris. In Periodontology and Dental Implantology;
IntechOpen: Vienna, Austria, 2018.

61. Besagar, S.; London, A.O.; Jairam, M.P.; Trief, D.; Dagi Glass, L.R. Chronic Early-Stage Ocular Cicatricial Pemphigoid. Ophthalmic
Plast. Reconstr. Surg. 2021, 37, e209–e213. [CrossRef]

62. Chou, H.C.; Wu, Y.H.; Chiang, C.P.; Yang, J.H. Cicatricial pemphigoid presenting as desquamative gingivitis. J. Dent. Sci. 2020,
15, 110. [CrossRef]

63. Giannetti, L.; Murri Dello Diago, A. Therapy of autoimmune mouth bullous disease: 2020 review. Dermatol. Ther. 2021, 34, e14376.
[CrossRef] [PubMed]

64. Saeed, S.; Hasan, S.; Panigrahi, R.; Panda, S.; Ajiz, S.T. Desquamative Gingivitis as the Sole Manifestation in Oral Lichen Planus:
Report of Case and Brief Literature Review. Med. -Leg. Update 2020, 20, 3119.

65. Bolognia, J.; Jorizzo, J.L.; Schaffer, J.V. Dermatology, 4th ed.; Elsevier Saunders: Amsterdam, The Netherlands, 2017; Chapter 17;
pp. 1223–1224.

66. Ion, D.I.; Setterfield, J.F. Oral Lichen Planus. Prim. Dent. J. 2016, 5, 40–44. [CrossRef] [PubMed]
67. Alajbeg, I.; Challacombe, S.J.; Holmstrup, P.; Jontell, M. Red and White Lesions of the Oral Mucosa. Burket’s Oral Med. 2021,

85–138. [CrossRef]
68. Kurago, Z.B. Etiology and Pathogenesis of Oral Lichen Planus: An Overview. Oral Surg. Oral Med. Oral Pathol. Oral Radiol. 2016,

122, 72–80. [CrossRef]
69. Saleh, W.; Youssef, J.M.; Ata, F.; Anees, M.M.; Cha, S.; Katz, J. Risk co-factors inducing malignant transformation of oral lichen

planus: A literature review of clinical studies. J. Clin. Adv. Dent. 2021, 5, 005–011.
70. Nogueira, P.A.; Carneiro, S.; Ramos-e-Silva, M. Oral Lichen Planus: An update on its pathogenesis. Int. J. Dermatol. 2015, 54,

1005–1010. [CrossRef]
71. Balighi, K.; Shams-Davatchi, C.; Ghobadi, S.; Daneshpajooh, M.; Lajevardi, V.; Mahmoodi, H.; Aryanian, Z.; Teymourpour, A.;

Seirafi, R.; Beigmohammadi, F. Retrospective study of gingival involvement in pemphigus: A difficult to treat phenomenon.
Dermatol. Ther. 2022, 35, e15475. [CrossRef]

72. Weston, G.; Payette, M. Update on lichen planus and its clinical variants. Int. J. Womens Dermatol. 2015, 1, 140–149. [CrossRef]
73. Scully, C.; Lodi, G. EAOM Handbook, 1st ed. 2020; pp. 179–186. Available online: https://eaom.eu/wp-content/uploads/2020/0

8/EAOM-Handbook.pdf (accessed on 17 July 2022).
74. Fabiana, M.C. Desquamative gingivitis as a clinical sign of oral lichen planus: Review of literature. J. Dent. Health Oral. Disord.

Ther. 2018, 9, 443–445. [CrossRef]
75. Odell, E.W. Cawson’s Essentials of Oral Pathology and Oral Medicine, 9th ed.; Elsevier Ltd.: Amsterdam, The Netherlands, 2017;

Volume 16, pp. 262–263.
76. Da Silva Costa, R.; Armelin, A.M.L.; Fernandes, K.G.C.; Boer, N.P.; Simonato, L.E. Líquen Plano Oral Diagnóstico e Conduta. In

Proceedings of the IX Jornada Odontológica da Universidade Brazil, Sao Paulo, Brazil, 21–25 August 2017.
77. Buajeeb, W.; Okuma, N.; Thanakun, S.; Laothumthut, T. Direct Immunofluorescence in Oral Lichen Planus. J. Clin. Diagn. Res.

2015, 9, ZC34–ZC37. [CrossRef] [PubMed]

http://doi.org/10.1016/j.jaad.2017.05.056
http://doi.org/10.3389/fimmu.2019.01506
http://doi.org/10.3390/biom11101506
http://www.ncbi.nlm.nih.gov/pubmed/34680139
http://doi.org/10.3389/fmed.2021.680871
http://doi.org/10.1001/jamadermatol.2018.5049
http://doi.org/10.1111/ajd.12040
http://www.ncbi.nlm.nih.gov/pubmed/24720427
http://doi.org/10.5826/dpc.1003a50
http://www.ncbi.nlm.nih.gov/pubmed/32642305
http://doi.org/10.2147/CCID.S267573
http://doi.org/10.1007/s40257-020-00513-3
http://www.ncbi.nlm.nih.gov/pubmed/32180161
http://doi.org/10.3390/jcm11102856
http://doi.org/10.1097/IOP.0000000000002021
http://doi.org/10.1016/j.jds.2019.05.004
http://doi.org/10.1111/dth.14376
http://www.ncbi.nlm.nih.gov/pubmed/33029891
http://doi.org/10.1177/205016841600500104
http://www.ncbi.nlm.nih.gov/pubmed/29029652
http://doi.org/10.1007/978-3-319-72303-7_16
http://doi.org/10.1016/j.oooo.2016.03.011
http://doi.org/10.1111/ijd.12918
http://doi.org/10.1111/dth.15475
http://doi.org/10.1016/j.ijwd.2015.04.001
https://eaom.eu/wp-content/uploads/2020/08/EAOM-Handbook.pdf
https://eaom.eu/wp-content/uploads/2020/08/EAOM-Handbook.pdf
http://doi.org/10.15406/jdhodt.2018.09.00423
http://doi.org/10.7860/JCDR/2015/13510.6312
http://www.ncbi.nlm.nih.gov/pubmed/26436043


Diagnostics 2022, 12, 1754 20 of 20

78. Belgasem, K.A.; Ali, A.A. Oral lichen planus-Review on etiopathogenesis and management. IJ Clin. Img. Med. Rew. 2022, 1, 1016.
79. Filioreanu, A.M.; Popa, C.; Maftei, G.A.; Parlatescu, I.; Nicolae, C.L.; Popescu, E. Migratory stomatitis–case presentation. Rom. J.

Oral Rehabil. 2018, 10, 54–59.
80. Chiang, C.P.; Yu-Fong Chang, J.; Wang, Y.P.; Wu, Y.H.; Lu, S.Y.; Sun, A. Oral lichen planus—Differential diagnoses, serum

autoantibodies, hematinic deficiencies, and management. J. Formos. Med. Assoc. 2018, 117, 756–765. [CrossRef]
81. Shirasuna, K. Oral lichen planus: Malignant potential and diagnosis. Oral Sci. Int. 2014, 11, 1–7. [CrossRef]
82. Alrashdan, M.S.; Cirillo, N.; McCullough, M. Oral lichen planus (Review and update). Arch. Dermatol. Res. 2016, 308, 539–551.

[CrossRef]
83. Karagoz, G.; Bektas-Kayhan, K.; Unur, M. Desquamative gingivitis (Review). J. Istanb. Univ. Fac. Dent. 2016, 50, 54–60. [CrossRef]
84. Rotaru, D.; Chisnoiu, R.; Picos, A.M.; Picos, A.; Chisnoiu, A. Treatment trends in oral lichen planus and oral lichenoid lesions

(Review). Exp. Ther. Med. 2020, 20, 198. [CrossRef]
85. Shavit, E.; Hagen, K.; Shear, N. Oral lichen planus: A novel staging and algorithmic approach and all that is essential to know.

F1000Res. 2020, 9, F1000 Faculty Rev-206. [CrossRef]
86. Gall, R.; Navarro-Fernandez, I.N. Lichen Planus Erosive Form; StatPearls Publishing: Treasure Island, FL, USA, 2021.
87. Shim, Y. Dental Implants in Patients with Gingival Oral Lichen Planus. JOMP 2019, 44, 77–82. [CrossRef]
88. Górski, B. Dental Implant Treatment in Patients Suffering from Oral Lichen Planus: A Narrative Review. Int. J. Environ. Res.

Public Health 2022, 19, 8397. [CrossRef]
89. Hr, S.; Shenoy, N. Menopausal Desquamative Gingivitis—A Diagnostic Challenge. J. Evol. Med. Dent. Sci. 2020, 9, 2927–2930.

[CrossRef]
90. Cabras, M.; Gambino, A.; Broccoletti, R.; Arduino, P.G. Desquamative gingivitis: A systematic review of possible treatments.

J. Biol. Regul. Homeost. Agents 2019, 33, 637–642. [PubMed]
91. Garcia-Pola, M.J.; Rodriguez-Lopez, S.; Fernanz-Vigil, A.; Bagan, L.; Garcia-Martin, J.M. Oral hygiene instructions and professional

control as part of the treatment of desquamative gingivitis. Systematic review. Med. Oral Patol. Oral Y Cir. Bucal 2019, 24, e136.
[CrossRef] [PubMed]

92. Cafaro, A.; Albanese, G.; Arduino, P.G.; Mario, C.; Massolini, G.; Mozzati, M.; Broccoletti, R. Effect of low-level laser irradiation
on unresponsive oral lichen planus: Early preliminary results in 13 patients. Photomed. Laser Surg. 2010, 28, S-99. [CrossRef]
[PubMed]

93. Mocanu, R.C.; Martu, M.-A.; Luchian, I.; Sufaru, I.G.; Maftei, G.A.; Ioanid, N.; Martu, S.; Tatarciuc, M. Microbiologic Profiles of
Patients with Dental Prosthetic Treatment and Periodontitis before and after Photoactivation Therapy—Randomized Clinical
Trial. Microorganisms 2021, 9, 713. [CrossRef]

94. Kalhori, K.A.; Vahdatinia, F.; Jamalpour, M.R.; Vescovi, P.; Fornaini, C.; Merigo, E.; Fekrazad, R. Photobiomodulation in oral
medicine. Photobiomodulation Photomed. Laser Surg. 2019, 37, 837–861. [CrossRef]

95. De Carvalho, M.M.; Hidalgo, M.A.R.; Scarel-Caminaga, R.M.; Ribeiro Junior, N.V.; Sperandio, F.F.; Pigossi, S.C.; de Carli, M.L.
Photobiomodulation of gingival lesions resulting from autoimmune diseases: Systematic review and meta-analysis. Clin. Oral
Investig. 2022, 26, 3949–3964. [CrossRef]

96. Bellocchi, C.; Carandina, A.; Montinaro, B.; Targetti, E.; Furlan, L.; Rodrigues, G.D.; Tobaldini, E.; Montano, N. The Interplay
between Autonomic Nervous System and Inflammation across Systemic Autoimmune Diseases. Int. J. Mol. Sci. 2022, 23, 2449.
[CrossRef]

97. Patel, P.M.; Jones, V.A.; Kridin, K.; Strong, R.A.; Yale, M.; Amber, K.T. Assessing the risk factors for anxiety, depression and
post-traumatic stress disorder through the International Pemphigus and Pemphigoid Foundation. J. Eur. Acad. Dermatol. Venereol.
2022, 36, e139–e141. [CrossRef]

98. Calabria, E.; Adamo, D.; Leuci, S.; Pecoraro, G.; Coppola, N.; Aria, M.; Mignogna, M.D. The health-related quality of life and
psychological profile in patients with oropharyngeal Pemphigus Vulgaris in complete clinical remission: A case-control study.
J. Oral Pathol. Med. 2021, 50, 510–519. [CrossRef] [PubMed]

99. Metwally, D.; Fawzy, M.; ElKalioby, M.; Hegazy, R.; Abdel Hay, R.; Abd-Elreheem, H.; Abolmagd, S.; Elgarib, N. Assessment of the
quality of life, prevalence of depression, and the level of interleukin 6 in patients with pemphigus vulgaris. Acta Dermatovenerol.
Croat. 2020, 28, 57–62.

100. Lee, J.; Seiffert-Sinha, K.; Attwood, K.; Sinha, A.A. A retrospective study of patient-reported data of bullous pemphigoid and
mucous membrane pemphigoid from a US-based registry. Front. Immunol. 2019, 10, 2219. [CrossRef] [PubMed]

101. Daume, L.; Kreis, C.; Bohner, L.; Jung, S.; Kleinheinz, J. Clinical characteristics of oral lichen planus and its causal context with
dental restorative materials and oral health-related quality of life. BMC Oral Health 2021, 21, 262. [CrossRef] [PubMed]

102. Krain, R.L.; Kushner, C.J.; Tarazi, M.; Gaffney, R.G.; Yeguez, A.C.; Zamalin, D.E.; Pearson, D.R.; Feng, R.; Payne, A.S.; Werth, V.P.
Assessing the correlation between disease severity indices and quality of life measurement tools in pemphigus. Front. Immunol.
2019, 10, 2571. [CrossRef]

103. Lopez-Jornet, P.; Zavattaro, E.; Mozaffari, H.R.; Ramezani, M.; Sadeghi, M. Evaluation of the Salivary Level of Cortisol in Patients
with Oral Lichen Planus: A Meta-Analysis. Medicina 2019, 55, 213. [CrossRef]

http://doi.org/10.1016/j.jfma.2018.01.021
http://doi.org/10.1016/S1348-8643(13)00030-X
http://doi.org/10.1007/s00403-016-1667-2
http://doi.org/10.17096/jiufd.57228
http://doi.org/10.3892/etm.2020.9328
http://doi.org/10.12688/f1000research.18713.1
http://doi.org/10.14476/jomp.2019.44.3.77
http://doi.org/10.3390/ijerph19148397
http://doi.org/10.14260/jemds/2020/641
http://www.ncbi.nlm.nih.gov/pubmed/30888131
http://doi.org/10.4317/medoral.22782
http://www.ncbi.nlm.nih.gov/pubmed/30818305
http://doi.org/10.1089/pho.2009.2655
http://www.ncbi.nlm.nih.gov/pubmed/20738169
http://doi.org/10.3390/microorganisms9040713
http://doi.org/10.1089/photob.2019.4706
http://doi.org/10.1007/s00784-021-04362-0
http://doi.org/10.3390/ijms23052449
http://doi.org/10.1111/jdv.17700
http://doi.org/10.1111/jop.13150
http://www.ncbi.nlm.nih.gov/pubmed/33314320
http://doi.org/10.3389/fimmu.2019.02219
http://www.ncbi.nlm.nih.gov/pubmed/31608053
http://doi.org/10.1186/s12903-021-01622-z
http://www.ncbi.nlm.nih.gov/pubmed/33992107
http://doi.org/10.3389/fimmu.2019.02571
http://doi.org/10.3390/medicina55050213

	Introduction 
	Etiopathogenesis 
	Genetic Predisposition 
	Metabolic Factors 
	Neuropsychiatric Factors 
	Medication 
	Infectious Factors 
	The Graft-versus-Host Reaction 
	Certain Dental Materials 
	Autoimmunity 

	Diagnostic Approach 
	Clinical Findings 
	Patients’ History 
	Paraclinical Explorations 

	Associated Autoimmune Bullous Dermatoses 
	Pemphigus Vulgaris (PV) 
	Bullous Pemphigoid (BP) 
	Cicatricial Pemphigoid (CP) 

	Lichen Planus (LP) 
	Management of the Patient with DG in the Dental Office and New Treatment Options 
	Conclusions 
	References

