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1. Introduction
Desquamative gingivitis (DG) is characterized by erythematous gingiva, desquamation and
erosion of the gingival epithelium, and blister formation. It is a clinical manifestation
common to several diseases (Endo et al., 2008a; Lo Russo et al., 2008; Rees, 2011). It is seen
mainly in adults, especially women, although rare cases have been observed in children
(Barnett et al., 1981; Cheng et al., 2001; Leao et al., 2008; Lo Russo et al., 2009; Yih et al.,
1998). Nisengard and Levine (1995) cited the following as the standard for the clinical
appearance of DG: 1) Gingival erythema not resulting from plaque, 2) Gingival
desquamation, 3) Other intraoral and sometimes extraoral lesions, and 4) Complaint of sore
mouth, particularly after eating spicy foods. Nikolsky's sign often shows a positive reaction
in patients with DG (Fig. 1). This sign involves the application of a shearing force on
normal-appearing gingiva, producing epithelial desquamation. The specificity of Nikolsky's
sign was higher (96.3%) than the sensitivity (46.7%), indicating that Nikolsky's sign is useful
in the preliminary diagnosis of oral blistering diseases and may represent a simple clinical
tool for oral health practitioners (Mignogna et al., 2008).
It was previously thought that DG was caused by a hormone imbalance since it often
occurred in middle-aged and older women. However, advanced diagnosis using
immunological techniques indicates that most cases of DG are caused by mucocutaneous
diseases, the most common ones being lichen planus (LP), mucous membrane pemphigoid
(MMP), and pemphigus vulgaris (PV) (Endo et al., 2008a; Leao et al., 2008; Lo Russo et al.,
2008; Lo Russo et al., 2009; Nisengard & Rogers, 1987; Rees, 2011; Yih et al., 1998). Contact
allergic reactions to various oral hygiene products have also been reported to present as DG
(Endo & Rees, 2006, 2007; Endo et al., 2010; Lamey et al., 1990; Rees, 1998, 1999, 2011).
Although a definitive diagnosis of the specific disease or disorder causing DG is required to
provide proper treatment, it is almost impossible to do so based solely on clinical
manifestations. Therefore, histopathological examination and direct immunofluorescence
(DIF) testing are often required to establish the final diagnosis. According to a summary of
results using DIF, 75.4% of the 174 cases that were clinically diagnosed as DG were caused
by mucocutaneous diseases (Nisengard & Rogers, 1987), the most commonly recognized
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ones being cicatricial pemphigoid (cicatricial pemphigoid was renamed MMP; 48.9%), LP
(23.6%) and PV (2.3%). Recent studies of the clinical associations of DG found that LP seems
to be the most frequent cause. Leao et al. (2008) evaluated 187 patients with DG, and found
LP to be the most common (70.5%) while MMP (14%) and PV (13%) were less prevalent.
When Lo Russo et al. (2009) evaluated 125 patients with DG, they found the most common
cause was LP (75%), whereas DG due to MMP occurred in only a small percentage of
patients (9%) .

Fig. 1. Positive Nikolsky sign associated with PV. The epithelium could be peeled away
easily by slightly scratching the surface of the gingiva.
The management of DG has been a major problem, largely because the etiology of the
disease has been elusive. In this chapter we will review the current literature on the
pathogenesis, diagnosis and management of DG.

2. Oral Lichen Planus
LP is a chronic inflammatory mucocutaneous disease caused by an unknown etiology
(Mollaoglu, 2000; Roopashree et al., 2010; Scully et al., 1998). The disease commonly occurs
in middle-aged and older people, and the morbidity rate of women is higher than that of
men (Camacho-Alonso et al., 2007; Eisen, 2002; Ingafou et al., 2006.; Mignogna et al., 2005;
Xue et al., 2005). DG is recognized in about 30% of oral LP patients (Mignogna et al., 2005)
(Fig. 2). Lesions are found mainly in the skin, genitalia, or oral mucosa and may be found in
multiple regions, although they are confined to the gingiva alone in some patients (Eisen,
2002; Ingafou et al., 2006; Mignogna et al., 2005; Mollaoglu, 2000; Scully et al., 1998; Xue et
al., 2005).
Histopathologically, LP is characterized by band-like lymphocyte infiltration below the
epithelium accompanied by basal cell liquefaction (Lo Russo et al., 2008; Rees, 2011). As
pronounced basal cell liquefaction occurs, the epithelium may detach from the underlying
connective tissue. DIF findings for LP are useful so as to rule out other mucocutaneous
diseases. The findings are nonspecific but supportive if fibrin or fibrinogen deposition is
found in the basement membrane zone (BMZ) in a linear pattern (Lo Russo et al., 2008; Rees,
2011; Rinaggio et al., 2007; Yih et al., 1998). It may not be necessary to routinely conduct DIF
testing, since the histopathological findings of LP are usually diagnostic. Since LP is
idiopathic, the therapeutic goal is the remission or suppression of the symptoms.
Spontaneous remissions of oral LP are infrequent (Ingafou et al., 2006). Skin lesions are often
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transient in nature, whereas lesions of oral LP may demonstrate a chronic and protracted
clinical course (Al-Hashimi et al., 2007; Endo et al., 2008b; Ingafou et al., 2006; Plemons et al.,
1999). Although it is still subject to some controversy, LP may have premalignant potential
(Eisen, 2002; Ingafou et al., 2006; Mignogna et al., 2005; Xue et al., 2005). Therefore, it is
important to provide treatment and long-term follow-up examinations for patients with LP.

Fig. 2. Patchy erythematous attached gingiva associated with LP.

3. Mucous Membrane Pemphigoid
MMP is one of a group of autoimmune, subepithelial blistering diseases that predominantly
affect the mucous membranes (Bagan et al., 2005; Chan et al., 2002; Fleming & Korman, 2000;
Scully & Lo Muzio, 2008). Most patients with this disease are in the fifth or sixth decade of
life, and the majority of them are women (Chan et al., 2002; Fleming & Korman, 2000; Scully
& Lo Muzio, 2008). Oral lesions are observed in almost all cases, and the primary lesion
often appears in the oral cavity (Chan et al., 2002; Fleming & Korman, 2000; Scully & Lo
Muzio, 2008). DG is a common manifestation of MMP (Carrozzo et al., 2004; Endo et al.,
2006a) (Figs. 3 and 4). The gingiva appears erythematous with a diffuse or patchy
distribution. Vesiculobullous lesions on the gingiva break easily and form erosions with
irregular margins. Other oral sites include the buccal mucosa, palate, alveolar ridge, tongue,
and lip (Chan et al., 2002; Fleming & Korman, 2000). Extraoral mucous membranes
including the conjunctiva, skin, pharynx, external genitalia, nose, larynx, anus and
esophagus may also be affected (Chan et al., 2002; Fleming & Korman, 2000).

Fig. 3. Desquamative lesions with bleeding on the attached gingiva associated with MMP.
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Fig. 4. Localized blood-filled bulla found on the gingiva associated with MMP.
Scarring and an associated loss of function are the major sequelae of some forms of MMP.
Life-threatening airway obstruction and sight-threatening ocular scarring have been
reported (Alexandre et al., 2006; Higgins et al., 2006, 2010; Thorne et al., 2004; Trimarchi et
al., 2009). However, scarring is rarely seen on the oral mucosa. Early detection and early
treatment of ocular lesions are especially important because the conjunctiva is the second
most-frequent site of involvement (Fleming & Korman, 2000; Thorne et al., 2004). It has been
reported that ocular lesions were observed in 64% of MMP patients and that MMP patients
with oral lesions frequently have asymptomatic ocular lesions (Fleming & Korman, 2000;
Higgins et al., 2006; Thorne et al., 2004). These observations indicate that all patients
diagnosed with MMP should undergo ophthalmic examination. The early manifestation of
ocular MMP includes chronic intractable conjunctival irritation in which the patients
complain of a burning sensation, dryness, or a foreign body sensation. Scar-like adhesions of
the eyelid to the conjunctiva (symplepharon) may occur after repeated conjunctival fibrosis
and progressive symblepharon may lead to blindness (Fleming & Korman, 2000). Skin
lesions are observed in up to 24% of MMP patients (Fleming & Korman, 2000). Fifteen
percent of MMP patients experience nasal lesions, which may present in the form of crusty
ulcers on the septum or turbinates (Alexandre et al., 2006; Fleming & Korman, 2000).
Scarring and adhesion can also take place and may result in nasal airway obstruction
(Alexandre et al., 2006; Trimarchi et al., 2009). Laryngeal MMP is a rare condition (12.2%)
and the supraglottis is the most commonly affected site (Higgins et al., 2010).
Histopathologically, MMP is characterized by subepithelial bulla formation (Lo Russo et al.,
2008; Rees, 2011). In the DIF testing of MMP patients, the linear deposition of C3, IgG or
other immune globulin is observed in the BMZ (Lo Russo et al., 2008; Rees, 2011; Rinaggio et
al., 2007; Yih et al., 1998). Multiple target antigens of MMP were identified in BMZ
components by circulating autoantibodies in the patients' serum. These antigens include
bullous pemphigoid (BP) 180, BP230, laminin 5, laminin 6, beta 4 integrin and unknown
antigens (Chan et al., 2002). There is presently no firm correlation between specific clinical
phenotypes and the target antigens in MMP patients (Carrozzo et al., 2004; Chan et al.,
2002). To date, the most common target antigen associated with MMP is BP180 (Balding et
al., 1996; Bedane et al., 1997; Calabresi et al., 2007). The extracellular domain of BP180 is
considered to have a number of MMP-reactive antigenic sites of which at least two sites
have been identified. One is the non-collagenous 16 a (NC16a) domain located in the upper
lamina lucida, and the other is the carboxy-terminus domain at the lamina lucida/lamina
densa interface (Bagan et al., 2005; Balding et al., 1996; Bedane et al., 1997; Calabresi et al.,
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2007; Van den Bergh & Giudice, 2003). The authors evaluated circulating IgG autoantibody
specific for BP180NC16a using enzyme-linked immunosorbent assay (ELISA) (Endo et al.,
2006a). In five cases of MMP, the BP180NC16a ELISA was positive in three cases, although
the antibody was present in low titers (Endo et al., 2006a). The presence or absence of the
autoantibodies to BP180NC16a was inconsistent with the severity of the oral lesions or the
presence of the extraoral lesions (Endo et al., 2006a). To date, there is no general consensus
regarding the establishment of a prognostic indicator for MMP. There is also no known
correlation between antigen-specific autoantibodies and the disease prognosis.
Autoantibodies against various BMZ components probably play a role in the pathogenesis
of MMP but there are still many questions about their pathogenic role.

4. Pemphigus Vulgaris
PV is an autoimmune disease characterized by acantholysis in the epithelium (Bystryn &
Rudolph, 2005; Scully & Mignogna, 2008). Most patients with PV are in their fourth and fifth
decade of life, and the disease is equally common in men and women (Bystryn & Rudolph,
2005; Scully & Mignogna, 2008). Early symptoms of PV develop in the oral cavity in about
80% of the patients (Sirois et al., 2000), so it is often detected first by dentists. PV is rare
among the mucocutaneous diseases causing DG (Endo et al., 2008a; Leao et al., 2008; Lo
Russo et al., 2009; Nisengard & Rogers, 1987), and it can be fatal as well.
In PV bullae rupture rapidly and intact bullae formation in the oral cavity is rarely seen.
Oral PV is often regarded as difficult to diagnose in its early stages because less
characteristic oral manifestations are produced than those associated with cutaneous PV.
Diagnostic delays greater than 6 months are common in oral PV (Sirois et al., 2000). If the
treatment is delayed due to misdiagnosis or inadequate initial management, the risk of the
disease spreading or other complications may increase. Clinically, PV frequently begins
with oral lesions and later progresses to skin lesions. Lesions may occur anywhere on the
oral mucosa (Bystryn & Rudolph, 2005; Mignogna et al., 2001). On occasion, the gingiva is
the only site involved in early lesions, and DG is a common manifestation of the disease
(Endo et al., 2005, 2008c; Mignogna et al., 2001) (Figs. 5 and 6). Acantholytic (Tzanck) cells
can be confirmed in cytologic smears obtained by scratching the gingiva (Endo et al., 2008a;
Mignogna et al., 2001). Tzanck cells show degenerative changes, including round, swollen
hyperchromatic nuclei with a homogenous cytoplasm (Endo et al., 2008a).

Fig. 5. Mild erythema and swelling of gingiva associated with PV.
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Fig. 6. Eroded gingival surface with ragged edges associated with PV.
In a histopathologic examination, PV is characterized by intraepithelial bullae formation (Lo
Russo et al., 2008; Rees, 2011). In the DIF testing of PV patients, deposition of IgG and C3 is
often found between the epithelial cells and is characterized by a fishnet pattern (Lo Russo
et al., 2008; Rees, 2011; Rinaggio et al., 2007; Yih et al., 1998). The main target antigen of PV
is desmoglein (Dsg) 3, a constituent of the extracellular region of desmosomes on
keratinocytes (Amagai, 1999). In well developed disease almost all PV patients have
circulating autoantibodies to Dsg3 (Amagai et al., 1999; Daneshpazhooh et al., 2007; Harman
et al., 2000). More than 50% of PV patients also have Dsg 1 autoantibodies, the primary
antigen of pemphigus foliaceus (Amagai et al., 1999; Daneshpazhooh et al., 2007; Harman et
al., 2000). In some PV patients, the Dsg autoantibody profile correlates with the clinical
manifestations (Daneshpazhooh et al., 2007; Endo et al., 2008c). The authors reported PV in a
31-year-old woman with only gingival involvement at the onset of the disease, but later she
developed more extensive oral and skin lesions (Endo et al., 2008c). Using ELISA, the
authors confirmed a change in the autoantibody profile of sera corresponding with the
transition from mucosal PV type (lesions limited to the oral mucosa) to mucocutaneous PV
type (lesions found in the oral mucosa and skin) (Endo et al., 2008c). When the lesions were
limited to the oral cavity, the Dsg3 ELISA was high, and the Dsg1 ELISA was very low
(Endo et al., 2008c). After having oral and skin lesions for 26 months, both the Dsg3 and
Dsg1 ELISA levels of the patient were high (Endo et al., 2008c). It is believed that the
autoantibodies to Dsg3 were produced initially for unknown reasons, causing the gingival
PV lesions. As the autoantibody reaction spread, autoantibodies to Dsg1 as well as Dsg3
were produced, which led to the expression of mucocutaneous PV lesions. The pattern of
the dynamic Dsg autoantibody profile displayed by this PV patient may be indicative of the
phenomenon called "epitope spreading" (Endo et al., 2008c). The authors concluded that PV
patients with oral lesions only should be closely followed and immediately referred to other
experts (dermatologists, internists or other physicians) if they develop lesions on parts of
their body other than the mouth.

5. Hypersensitivity reactions as cause of DG
Localized or generalized epithelial desquamation, erythema, ulceration, and/or
vesiculobullous lesions of the gingiva is sometimes elicited by contact hypersensitivity
reactions to various foodstuffs, preservatives, oral hygiene products and dental restorative
materials (Endo & Rees, 2006; Endo et al., 2010; Lamey et al., 1990; Rees, 1998, 1999, 2011)
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(Figs. 7 and 8). These reactions may appear identical to DG and be difficult to differentiate
from mucocutaneous diseases. Non-specific histopathologic findings with submucosal
perivascular inflammatory cell infiltration should raise suspicion of a contact
hypersensitivity etiology (Endo & Rees, 2006; Endo et al., 2010). Patient maintenance of a 1
to 2 week food diary is often beneficial in identifying the causative agent(s). It is also
recommended that the patients record the use and frequency of oral hygiene products.
Patients are considered to have allergic reactions to a relevant allergen if their patch test
results are positive. Eliminating causative agent(s) leads to disappearance of gingival lesions
in most contact hypersensitivity cases.

Fig. 7. Gingival erythema following use of a toothpaste

Fig. 8. Epithelial sloughing following use of a mouthrinse

6. Management of DG
The therapeutic approaches to DG are based on expert opinion rather than empirical evidence.
Several treatment methods have been reported (Carrozzo & Gandolfo, 1999; Chan et al., 2002;
Endo et al., 2008b; Fatahzadeh et al., 2006; Kirtschig et al., 2003; Lamey et al., 1992; Motta et al.,
2009; Nisengard, 1996; Nisengard & Levine, 1995). However, treatment may achieve only a
temporary effect if idiopathic or autoimmune diseases are causing the DG. A wide range of
medications has been advocated for DG but few have been subjected to adequate placebocontrolled trials. The specific disease or disorder causing the DG, the severity of the DG
lesions, the presence or absence of extraoral lesions, and the medical history of the patient are
the key factors in determining the selection of a topical or systemic treatment (Figs. 9,10,11,12).
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Fig. 9. Initial presentation associated with PV in a 31-year-old woman. The initial
examination revealed localized erosions in the marginal gingiva, which is the only site
involved in this patient.

Fig. 10. Treatment response associated with PV in a 31-year-old woman. The gingival
lesions went into remission with the topical corticosteroid therapy. However, the circulating
autoantibody titer to desmoglein 3 was consistently high, so the patient should be closely
followed.

Fig. 11. Initial presentation associated with PV in a 46-year-old woman. The initial examination
revealed severe desquamation and erosion on the gingiva. Lesions were also found on the
tongue, soft palate, floor of mouth and skin. The patient complained of pain on swallowing.
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Fig. 12. Treatment response associated with PV in a 46-year-old woman. DG was
successfully managed with systemic treatment by a dermatologist.
Treatment of DG requires elimination or control of local irritants. Rough restorations, illfitting dentures, traumatic oral hygiene procedures, and dysfunctional oral habits should be
corrected (Endo et al., 2006b; Fatahzadeh et al., 2006). Prosthetic treatment for patients
having DG should be limited to a fixed prosthesis, since wearing a tissue-borne prosthesis
may be uncomfortable (Erpenstein, 1985; Fatahzadeh et al., 2006). In some cases, DG can be
successfully managed with topical corticosteroids combined with effective plaque control
(Endo et al., 2005; Endo et al., 2008b; Endo et al., 2008c; Guiglia et al., 2007) (Figs. 13 and 14).
The symptoms of the gingiva were improved by meticulous oral hygiene habits in some DG
patients with oral LP (Erpenstein, 1985; Guiglia et al., 2007; Holmstrup et al., 1990) (Figs. 15
and 16). Plaque accumulation may be a stimulus factor to make DG worse, but the plaque
itself does not cause DG. Therefore, it should be noted that the underlying causes of DG
cannot be eliminated by plaque control alone.

Fig. 13. Initial presentation associated with MMP in a 51-year-old woman. The initial
examination revealed mild erythema and swelling of the gingiva with plaque and calculus
deposits. The gingiva bled easily, and it was hard for her to brush her teeth.
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Fig. 14. Treatment response associated with MMP in a 51-year-old woman. The symptoms of
the gingiva improved due to a topical corticosteroid combined with effective plaque control.

Fig. 15. Initial presentation associated with LP in a 55-year-old woman. The initial
examination revealed moderate erythematous attached gingiva.

Fig. 16. Treatment response associated with LP in a 55-year-old woman. The condition of the
gingiva improved with effective plaque control alone. The improved gingival condition was
maintained for a long period.
Periodontal and dental problems are often observed in DG patients. However, little
information is available regarding the periodontal and dental management of DG patients
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(Damoulis & Gagari, 2000; Lilly et al., 1995; Rees, 1995). There are several case reports on
periodontal surgery or implant therapy performed on patients with DG (Endo et al., 2005;
Esposito et al., 2003; Fatahzadeh et al., 2006; Lorenzana et al., 2001; Penarrocha-Diago et al.,
2000). Lorenzana et al. (2001) described the successful treatment of multiple gingival
recessions in a patient with cicatricial pemphigoid. Following the elimination of the
pemphigoid-associated lesions, the gingival recessions were treated using connective tissue
grafts. During the surgical and healing phases of treatment, the patient continued with
applications of a topical corticosteroid. After a follow-up period of 18 months, nearly 100%
root coverage was evident with favorable esthetics (Lorenzana et al., 2001). Endo et al. (2005)
described a PV patient with a favorable outcome after the effective treatment of oral lesions.
A buccal frenulectomy was performed to improve the abnormal attachment position of the
frenulum. There were no adverse effects on the wound healing, since a low potency
corticosteroid was used for the treatment, and the treatment period was short. The patient
maintained lesion-free oral mucosa for the following six months (Endo et al., 2005).
Desquamation of tissue and a lack of tissue elasticity caused by active mucosal disease can
disturb the manipulation of the mucosal flap (Brain et al., 1999). Increasing medication
dosage and/or frequency and strict mucosal disease control prior to surgical intervention
may facilitate tissue manipulation and reduce the surgical complications (Toscano et al.,
2010). However, the long-term use of topical corticosteroids may adversely affect normal
wound healing, which is a factor complicating the surgical management of these patients.
Implant therapy is likely to enhance the quality of life in patients with systemic diseases and
may help them maintain long-term masticatory function (Nakadai et al., 2010). Published
case reports indicated that DG patients associated with PV (Fatahzadeh et al., 2006), LP
(Esposito et al., 2003) and epidermolysis bullosa (Penarrocha-Diago et al., 2000) can be
successfully treated with osseointegrated implants. These reports indicate that the degree of
disease control may be more important than the nature of the disease itself in regard to the
effects on osseointegration.
It is difficult for patients with DG to brush their teeth due to pain and bleeding. Therefore,
their oral hygiene is likely to be ineffective, making it difficult to treat this condition
(Arduino et al., 2011; Pradeep et al., 2010; Ramon-Fluixa et al., 1999). Lack of correct oral
hygiene and the accumulation of plaque may increase the long-term risk for plaque-induced
periodontal diseases. However, there is some controversy about the relationship between
the existence of DG and periodontal status (Akman et al., 2008; Arduino et al., 2011; Lo
Russo et al., 2010; Ramon-Fluixa et al., 1999; Schellinck et al., 2009; Tricamo et al., 2006).
Akman et al. (2008) evaluated the periodontal status of PV patients and compared it with
that of healthy controls. The results showed that the periodontal condition is worse in PV
patients. They concluded that PV patients should be encouraged to continue long-term
periodontal follow-ups (Akman et al., 2008). Arduino et al. (2011) showed that patients
diagnosed with MMP have higher levels of gingival and periodontal inflammation than
healthy controls due to a substantial difference in the oral hygiene of the study groups. A
pair of recent studies (Schellinck et al., 2009; Tricamo et al., 2006) showed that patients with
MMP appeared to be no more at risk than their matched healthy controls for developing an
increased progression of periodontal disease. In the first of these studies (Tricamo et al.,
2006) the periodontal health of patients with MMP was compared to that of age and sex
matched control patients without MMP or other forms of DG. MMP patients were found to
have significantly more Class I furcation defects and more gingivitis but were otherwise
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similar to controls. In a 5 year follow-up of the same MMP patients and the same controls
(Schellinck et al., 2009), both groups experienced some progression of periodontal disease
but there were no significant differences between groups. Ramon-Fluixa et al. (1999)
reported that the periodontal status in patients with oral LP was no worse than that
observed among healthy controls even if patients with atrophic-erosive gingival lesions
exhibited higher plaque and calculus deposits. Furthermore, Lo Russo et al. (2010) showed
that in sites where DG lesions are present, the probing depth and clinical attachment loss,
full-mouth plaque score and full-mouth bleeding score are not significantly different from
sites where DG lesions are absent.

7. Conclusions
The clinical and diagnostic features of DG were reviewed in this chapter. Although a
definitive diagnosis is required to provide proper treatment, it is almost impossible to
differentiate between the diseases and disorders reported to cause DG based solely on the
clinical presentation. Both histopathological examination and DIF testing are often essential
to establish a definitive diagnosis. If biopsy testing is inconclusive, other etiologic factors
such as hypersensitivity reactions to oral hygiene products should be suspected. The
management of DG can be challenging for oral health practitioners. Since it is possible for
the lesions to recur after DG goes into remission, patients should be observed for a long
period of time. Periodic follow-ups should be performed and treatment started immediately
when gingival lesions recur.
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