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EPIDERMOLYSIS BULLOSA AND KINDLER SYNDROME -
WHERE IS THE BORDER IN ORAL MANIFESTATIONS
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ABSTRACT

Epidermolysis bullosa (EB) represents a rare chronic autoimmune subepidermal vesiculobullous disorder
that affects the skin and mucosa and is characterized by blistering and mechanical fragility of the skin. The
most recent classification recognizes four major EB groups: intraepidermal EB (Simplex), junctional EB,
dermolytic EB (Dystrophic), and mixed EB (Kindler syndrome). Kindler syndrome is a rare genodermatosis
with clinical features of trauma-induced blistering, poikiloderma, skin atrophy, mucosal inflammation and
varying degrees of photosensitivity. Although Kindler syndrome is classified as a subtype of epidermolysis
bullosa, it has distinct clinicopathological and molecular abnormalities. The clinical features of the
syndrome have been annotated by different authors but definite criteria to confirm the diagnosis have not

yet been generally accepted.
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INTRODUCTION

The term epidermolysis bullosa (EB) describes
a heterogeneous group of inherited blistering muco-
cutaneous disorders. Each has a specific defect in the
attachment mechanisms of the epithelial cells either
to each other or to the underlying connective tissue.
Recent advances in the understanding of the clinical
epidemiologic, and molecular genetic abnormalities
of these conditions have led to the identification of 4
different forms (3,16,22,23).

The four major EB groups include: 1. intraepi-
dermal EB (Simplex); 2. junctional EB; 3. dermolyt-
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ic EB (Dystrophic); and 4. mixed EB (Kindler syn-
drome) (22,23).

The onset of EB is very early in life, however,
severity varies greatly such that milder forms of the
disease are often not identified for many years (2).

INTRAEPIDERMAL EPIDERMOLY-

SIS BULLOSA

Cause

The EB Simplex subtypes are caused by mu-
tations in the PKP1, DSP, KRT5, KRT14, PLECI,
ITGAG6 and genes (22).

Oral signs

The genes cause intra-epidermal cleavage in
the skin and in the oral mucosa. Individuals with EB
Simplex exhibit an increased fragility of the oral mu-
cosa and occur most often secondary to trauma or
tissue manipulation. Typically oral soft tissue lesions
heal without scarring (20).

Dental caries

Although many of the genes that are known to
be causative of EB Simplex, there is a normal tooth
formation (22).
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Salivary function

Salivary function appears to be normal in peo-
ple with EB. (22).

JUNCTIONAL EPIDERMOLYSIS

BULLOSA

Cause

The Junctional forms of EB are caused by mu-
tations in LAMA3, LAMB3, LAMC3, COL17A1, I'T-
G6A, and ITGB4 that are important in basement
membrane mediated cell adhesion (22). The proteins
transcribed from these genes are important in epi-
thelia cell adhesion in both the oral mucosa and the
developing tooth bud.

Oral signs

Individuals with Junctional forms of EB have
an increased fragility of the oral mucosa and do not
have significant oral scarring (22).

Dental caries

Individuals with Junctional EB are at increased
risk for developing dental caries and they have
marked enamel defects. The presence of extensive
pitting over the tooth surface creates non-cleansable
areas that are ideal for microbial growth and sub-
strate retention (22).

Salivary function

Salivary function appears to be normal in most
patients with Junctional EB (22).

DERMOLYTIC EPIDERMOLYSIS
BULLOSA
Cause
The Dystrophic EB types are caused by muta-
tions in COL7A1 gene that codes for anchoring fi-
bril protein that are located below the basal lamina
at the dermal-epidermal basement membrane zone
EB (22).
Oral signs
In individuals with Dystrophic EB the oral
manifestations can involve (16,19,22,23):
+ increased tissue fragility of oral and perioral
mucosa
« oral ulcerations, healing with scarring.
+ blister formation and healing with scarring
+ ankyloglossia
% restricted oral aperture and microstomia

Dental caries

The presence of marked oral blistering affected
individuals frequently eat slowly and consume rela-
tively soft diets. The loss of normal tongue mobili-
ty and obliteration of the oral vestibule decrease the
normal food clearance causing additional prolonga-
tion of the dental surfaces to potentially cariogenic
substrates (22).

Salivary function

Despite normal salivary secretion in most peo-
ple with dermolytic EB subtypes, the oral cavity
tends to be inoculated with high numbers of bacte-
ria and there tends to be excessive tooth plaque for-
mation that further promote the formation of dental
caries (22).

MIXED EPIDERMOLYSIS BULLOSA
(KINDLER SYNDROME)

Kindler syndrome is a rare genodermatosis
characterized by acral bullae formation, fusion of
tingers and toes, and generalized as progressive poi-
kiloderma (20).

Cause

Kindler syndrome is caused by genetic defects
in the focal contact-associated protein, fermitin fam-
ily homologue 1 (FFHI1), encoded by the gene FER-
MT1 (known as KIND1) (7). Kindlin-1 is known to
be expressed by the oral epithelium including the
surface of the tongue (22).

Immunofluorescence, gene expression and
cell biology studies have shown that kindlin-1 is ex-
pressed mainly in basal keratinocytes and plays a role
in the attachment of the actin cytoskeleton via focal
contacts to the extracellular matrix. Thus, Kindler
syndrome is the first genodermatosis caused by a de-
fect in actin-extracellular matrix linkage rather than
the classic keratin—extracellular matrix linkage un-
derlying the pathology of other inherited skin fragil-
ity disorders such as epidermolysis bullosa (1).

Oral signs

In individuals with Kindler Syndrome the oral
manifestations can involve (5,15,17,18,21,22):

# increased tissue fragility of oral and perioral
mucosa
« oral blistering
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% chronic erosive gingivitis have been noted even
in young children (15,18,22).

+ rapidly progressive form of periodontal disease

(aggressive periodontitis) that can have its onset

during teenage years (18,21,22)

alveolar bone loss (22).

%%
<

Other clinical features include:
# dysphagia
% esophageal and urethral strictures,
% ectropion, and
% an increased risk of mucocutaneous squamous
cell carcinoma (15).
Dental caries and salivary function
The dentition of affected individuals appears to
be normal. Similarly, the salivary function and risk
of dental caries is unknown in this rare syndrome
22).

DISCUSSION

Epidermolysis bullosa (EB) is associated with
diverse oral manifestations, which can potentially
involve both hard and soft tissues, depending on the
specific EB subtype (22).

In individuals with EB dental defects vary in
the different subtypes of the disease but are most fre-
quent in the autosomal recessive, scarring type of
epidermolysis bullosa in which there may be delayed,
or failure of, eruption. Dental abnormalities include
fine or coarse pitting defects, or thin and uneven
enamel which may also lack prismatic structure. The
amelodentinal junction may be smooth (4)

Some authors mention that oral lesions and in-
volvement of EB are most commonly observed in
the dystrophic forms (16,19). Dental abnormalities.
such as anodontia, enamel hypoplasia, pitting of the
enamel. neonatal teeth. and severe dental caries, have
been variably associated with several of the ditterent
types of epidermolysis bullosa, although recent stud-
ies have indicated that the prevalence of dental ab-
normalities is increased only with the junctional
type (16,19).

M.C. Serrano-Martinez et coworkers identified
blister lesions in 92% of the patients with dystrophic
EB at the time of exploration--the tongue being the
most affected location. Microstomia and palatal at-
rophy were the most prevalent sequelae (100%), while
ankyloglossia, vestibular obliteration and lingual de-

papillation were recorded in over 90%. In 80% of the
patients interincisal MOA was <30 mm (severe mi-
crostomia) (19).

In dominant dystrophic types the oral manifes-
tations are typically mild, with some gingival erythe-
ma and tenderness. Gingival recession and reduction
in the depth of the buccal vestibule may be observed
(16).

In Recessive dystrophic types the oral prob-
lems are also severe, bulla and vesicle formation is in-
duced by virtually any food having some degree of
texture, even with a soft diet the repeated cycles of
scarring often result in microstomia and ankyloglos-
sia. Similar mucosal injury and scarring may cause
severe stricture of the esophagus. Because a soft diet
is usually highly cariogenic. Carious destruction of
the dentition at an early age is common (16).

Although Kindler syndrome is classified as a
subtype of epidermolysis bullosa, it has distinct clin-
icopathological and molecular abnormalities (12,13).

The clinical features of the syndrome have been
annotated by different authors but the definite of cri-
teria to confirm the diagnosis have not yet been gen-
erally accepted (9).

H. Shimizu et coworkers suggest that the bul-
lous component of Kindler syndrome is distinct
from dystrophic epidermolysis bullosa caused by
mutations in the type VII collagen gene (20).

In the literature are described also a family cas-
ese with Kindler syndrome (10).

Risk for developing squamous cell carcinomas

Individuals with severe generalized recessive
dystrophic EB and those with Kindler syndrome
are at increased risk of oral squamous cell carcino-
ma formation and should therefore be extra vigi-
lant in monitoring changes in oral ulcerations (22).
There are reports of squamous cell carcinoma of
the hard palate, lower lip, hand, bladder and larynx
(8,15,22,23).

A 57 year-old woman with diagnosis of Kindler
Syndrome was observed, without family predilec-
tion. The initial diagnosis two years ago was Epider-
molysis bullosa. Bulla formation started at birth on
areas of the skin that received pressure mainly on the
limbs. The patient referred to the Hospital with clini-
cal and histological evidence of persistent squamous
cell carcinomas of the lower lip and primary carci-
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noma of the hard palate. She also had bilateral, in-
complete sindaktiliya poykilodermiya and progres-
sive atrophy of the skin on the legs, neck and face.
The woman was reoperation on the occasion of the
primary skin verrucous squamous cell carcinoma. In
2007 was operated by reason of squamous cell carci-
noma of the upper and lower lip. In 2008 was made
electrocautery recurrence of cancer of the lower lip ,
as well as papillomas of the gingiva (6).

Diagnosis

EB Diagnosis requires histopathology as well as
direct and indirect immunofluorescence studies (3).

The differential diagnosis of Kindler syndrome
includes diseases like Bloom syndrome, Cockayne
syndrome, dyskeratosis congenita, epidermolysis
bullosa, Rothmund-Thomson syndrome and xero-
derma pigmentosum (11).

General treatment

Treatment of epidermolysis bullosa varies
with the type. EB Management includes corticoste-
roids, dapsone, azathioprine, mycophenolate mofetil,
rituximab, and intravenous immunoglobulin (3).

For milder cases. no treatment other than local
wound care may be needed. Sterile drainage of larger
blisters and the use of topical antibiotics are often in-
dicated in these situations. For the more severe cases.
Intensive management with oral antibiotics may be
necessary if cellulit is develops; despite intenive med-
ical care, some patients dieas a result of infectious
complications. The ,mitten” deformity of the hands,
seen in recessive dystrophic epidermolysis bullosa,
can be corrected with plastic surgery but the prob-
lem usually recurs after a period of time. and sur-
gical intervention is required every 2 years on aver-
age. With esophageal involvement, dysphagia may be
a significant problem. resulting in malnutrition and
weight loss. Placement of a gastrostomy tube may be
necessary at times. Patients with the recessive dys-
trophic forms are also predisposed to development of
cutaneous squamous cell carcinoma. This malignan-
cy often develops in areas of chronic ulceration dur-
ing the second through third decades of life and rep-
resents a significant cause of death for these patients.
In frequenly, the lingual mucosa of affected patients
has been reported to undergo malignant transforma-
tion as well (16).

Treatment of Kindler syndrome is symptomat-
ic and aimed at prevention. Patients should avoid sun
exposure and use external photoprotection to limit
the progression of poikiloderma and the risk of cu-
taneous carcinoma. Trauma should also be avoid-
ed to reduce blister formation, which can progress
into disabling scars. Patients can expect to live rela-
tively normal lives if they have close follow-up visits.
Blisters tend to fade after childhood, usually with-
out scars. However, poikiloderma and skin atrophy
progresses over a period of time. Complications of
Kindler syndrome, including neoplasms, may limit
life expectancy (14).

Oral therapy

Management of the oral manifestatio ns also
depends on the type of the disease. Oral lesions may
be responsive to intensive topical corticosteroid ther-
apy (3).

For patients who are susceptible to mucosal
bulla formation dental manipulation should be kept
to a minimum. To achieve this topical 1% neutral so-
dium fluoride solution should be administered daily
to prevent dental caries. A soft diet that is as noncar-
iogenic as possible, as well as atraumatic oral hygiene
procedures. should be encouraged. Maintaining ade-
quate nutrition for affected pati ents is critic al to en-
sure optimal wound healing. If dental restrative ca-
ris required the lips should be lubricated to minimize
trauma. Injections for local anesthesia can usually
be accom pl ished by depositing the anesthetic slow-
ly and deeply wi thin the tissues. For extensive den-
tal care endotracheal anesthesia may be performed
without significant problems in most cases. Unfortu-
nately. because of the genetic nature of these Diseases
no cure exists. Genetic counseling of families is indi-
cated and prenatal diagnosis is available (16).

CONCLUSION

There are many different manifestations of
Kindler syndrome. Oral squamous cell carcinoma
have been described a few times, presenting partic-
ularly on the lips and soft palate . These tumours are
usually extremely aggressive. In lesions suspected for
squamous cell carcinoma, close follow-up visits with
complete anamnesis, physical examination and ap-
propriate laboratory/radiological workup should be
performed. The metastatic potential of the squa-
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mous cell carcinoma should prompt early diagnosis ~ 15. Mizutani H, K Masuda, N Nakamura, et al. Cuta-
and management. neous and Laryngeal Squamous Cell Carcinoma in
Mixed Epidermolysis Bullosa, Kindler Syndrome
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