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Periodontal disease among children and adolescents consists mainly of
gingivitis." The prevalence of marked periodontal destruction is low in
young individuals. In the USA, the prevalence of severe periodontal
attachment loss on multiple teeth among children and young adults is
between 0.2% and 0.5%. Although periodontitis is more common in
adults, it is more aggressive when present in children and adolescents.”
Periodontal diseases in young individuals can develop as a consequence
of a local or a systemic factor. Local factors include plaque, calculus,
orthodontic appliances, orthodontic appliances, and dental anomalies (ie,
enamel projections, enamel pearls). Systemic factors include malnutri-
tion, systemic diseases, gender, race, hormones, and smoking.3’4

Most periodontitis cases among children and adolescents occur as a
manifestation of certain systemic diseases with an impaired immune system
that compromises their response to microbial plaque and increases the
likelihood of periodontal bone loss and premature loss of their teeth.'
Neutrophils play a major role in the human defense system against bacterial
infections and any depletion or dysfunction in its adherence and chemotaxis
as seen in neutropenia, Down syndrome (DS), Papillon-LeFevre syndrome
(PLS), and leukocyte adhesion deficiency (LAD) can result in oral disease.
The oral manifestations associated with neutrophils dysfunction are well
documented and include oral mucous membrane infection, gingivitis, perio-
dontitis, and premature loss of teeth manifestation.”® This review focuses
on these disorders.

Down Syndrome

DS is the most common chromosomal abnormality in humans. For every
10,000 live births in the US, 9.2 babies are born with DS. Studies reported
an increased prevalence and severity of periodontal disease in persons
with DS and persons younger than 35 years of age; the prevalence varied
between 58% and 96%.”"'° Most investigators agree that oral hygiene is
poor but not commensurate with the severity of the periodontal dis-
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ease.'®!"! Increased prevalence of acute necrotizing ulcerative gingivitis
can result in the progression of periodontal disease.'? Irregular anatomical
morphology of the teeth, including short roots and increased prevalence
of fused roots, are thought to be involved.'? Increased levels of PGE,,
mediator of bone demineralization, and increased matrix metalloprotei-
nases that can degrade type IV collagens, laminin, gelatin, fibronectin,
and elastin also have been linked to the tissue destruction associated with
periodontal disease.'* This, together with impaired cell-mediated and
humoral immunity, a defective neutrophil chemotaxis and phagocytic
ability,"> reduced number of B lymphocytes in peripheral blood, as well
as reduced and immature T lymphocytes, can lead to inadequate reaction
to bacteria.'>'°

Leukocyte Adhesion Deficiency
LAD1

LAD1 is a rare inherited autosomal-recessive immunodeficiency
disorder caused by deficiency of the leukocyte beta 2 integrin receptor
CDI11/CD18."” CD11/18 integrins are selectively expressed by leuko-
cyte and are essential for leukocyte adhesion and transendothelial
migration, and phagocytosis. The severity of the disease among
patients with LADI1 is directly related to the degree of CDI18
deficiency.'® The phenotypes of LAD are described as severe patients,
expressed as <1%, and moderate, expressed as 1% to 5% of normal
surface values of the CD18. Patients affected with the severe form of
the disease tend to have more severe recurrent life-threatening
systemic infections and often die in infancy, whereas in the moderate
phenotypes, such life-threatening infections are infrequent and pa-
tients’ survival rate is prolonged.'® Patients with LAD have recurrent
bacterial and fungal infections of the skin, oral and genital mucosa,
respiratory and intestinal tract, delayed separation of the umbilical
cord, diminished pus formation, impaired wound healing, leukocyto-
sis, and irregularities of adherence dependent leukocyte functions.'®'®
Oral manifestations of LAD include generalized periodontitis with
rapidly progressive alveolar bone loss (primary and permanent denti-
tions), premature tooth loss, and severe gingival inflammation with an
onset during or following the eruption of the primary dentition.
Gingival biopsies in these patients showed a marked peripheral blood
leukocytosis with minimal or no infiltration of neutrophils into the
inflamed extravascular periodontal areas.?®'
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FIG 1. Permanent dentition showing significant plaque accumulation and severe periodontal
destruction. (Color version of figure is available online.)

LAD2

The clinical characteristics of LAD2 (OMIM 266265) resemble the
classic LAD syndrome (LAD1); however, the infections are not life-
threatening and there is no delay in the umbilical cord separation.
Furthermore, patients with LAD2 present other abnormal features, such
as growth and mental retardation. The leukocytes of patients with LAD2
have normal levels of CD11/CDI18 but are found deficient in SLeX, a
fucose-containing carbohydrate and a ligand necessary for selectin-
mediated neutrophil adhesion to the endothelial cell.**

Papillon-Lefevre

PLS was first described in 1924.%* PLS is a rare autosomal recessive
genetic syndrome characterized by hyperkeratotic skin lesions and severe
periodontitis that begins in early childhood. Hyperkeratosis typically
affects the palms and soles of the feet, with involvement of the elbows
and knees in ~ 80% of cases. Periodontitis occurs soon after eruption of
the primary teeth, with dramatic gingival inflammation accompanied by
rapid destruction of alveolar bone and periodontium, leading to premature
loss of both primary and permanent dentitions (Figs 1 and 2). It affects
both genders equally and has no racial predominance, and is found in
racial and ethnic populations worldwide. The prevalence of PLS is greater
in ethnic groups with high incidence of consanguineous marriages.**"**
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FIG 2. Panoramic radiograph reflecting bone loss in a Papillon LeFevre case.

The genetic basis for PLS is due to mutations that affect both alleles of the
cathepsin C gene (CTSC) which is located on chromosome 11q14.%° In
addition to PLS, cathepsin C gene mutations are also etiologic for
Haim-Munk syndrome as well as some cases of aggressive periodontitis
and prepubertal periodontitis in children.”® The CTSC gene encodes a
proteinase enzyme that functions to cleave and activate other proteins.
Through its ability to activate other proteins, cathepsin C plays a role in
the development and maintenance of the skin, the regulation of immune
and inflammatory responses.”® Disease associated mutations of the
cathepsin C gene cause the cathepsin C protein product to lose its enzyme
activity. As a result, mutated cathepsin C is enzymatically inactive and
patients cannot activate the neutrophil serine proteases: cathepsin-G,
elastase and proteinase 3, which are secreted in tan inactive, proenzyme
form, and must be cleaved by cathepsin C to become functionally
active.”’ The severe periodontal disease that manifests in PLS and related
conditions is a result of deregulation of the inflammatory and immune
response in the periodontal tissues surrounding the teeth. The microflora
in the gingival sulci surrounding the teeth trigger a host response in
patients that is deregulated due to the patients lack of functional cathepsin
C.26%7-28 As such, the periodontal tissues surrounding the teeth are
destroyed by the deregulated inflammatory and immune response. After
the teeth are exfoliated and the microbial trigger is removed, the gingival
tissues heal and appear normal. Genetic testing can be performed to
confirm the diagnosis of PLS may be performed by direct sequencing of
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the CTSC gene or by determining CTSC enzyme activity.*® Various
treatment modalities have been suggested, including early extraction of
primary teeth to eliminate all pathogens involved and allowing the
remaining teeth to erupt without infection, a combined approach using
systemic and topical antimicrobial therapy as an adjunct to nonsurgical
periodontal therapy; and the use of synthetic retinoids for the skin
lesions.*”

Neutropenia

Neutropenia is an absolute reduction in the number of circulating
neutrophils that result in one or more defects in the differentiation or
proliferation in the bone marrow, or increased peripheral destruction. It
can be transient and not lasting for more than 2 weeks as seen with viral
infections, severe generalized infection, such as septicemia in neonates, or
due to drugs, such as cytotoxic agents and nonsteroidal anti-inflammatory
drugs. Neutropenia can also occur in babies born to mothers with
pregnancy-induced hypertension.®' It also can be chronic when neutro-
penia lasts for more than 6 months, as seen in children with severe chronic
neutropenia and cyclic neutropenia.

Neutrophils play a major role in host defense against bacteria; as a
result, neutropenia patients suffer from frequent episodes of opportunistic
bacterial infections.** Children with neutropenia commonly present with
malaise and lethargy, skin infections, mucosal and respiratory infections,
and septicemia and oral manifestation, including oral mucous infection,
gingivitis, and periodontitis.>'

Hypophosphatasia

Hypophosphatasia is a rare inherited disorder caused by a deficiency of
tissue nonspecific alkaline phosphatase (TNSALP). One of the major
functions of TNSALP is the hydrolysis of inorganic pyrophosphate, a
potent natural inhibitor of hydroxyapatite crystal growth.>* The defi-
ciency in TNSALP results in extracellular pyrophosphate accumulation,
which inhibits skeletal and dental mineralization.>*

Hypophosphatasia has several recognized clinical forms classified
according to the age of the patient at diagnosis and the degree of severity:
perinatal, infantile, childhood, adult, and odontohypophosphatasia, where
its manifestation ranges from absence of skeletal mineralization and
stillbirth to loss of teeth in adult life.>

The key characteristic of all forms is premature loss of dentition, with
the incisors being the most frequent teeth to be lost. Premature loss of
deciduous teeth and periodontal involvement is not due to deficiency in
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the immune system as presented in the previous conditions but rather to
aplasia, hypoplasia, or dysplasia of the dental cementum that anchors the
tooth root within the surrounding alveolar bone via the periodontal
ligament.*® Odontohypophosphatasia is diagnosed when the only clinical
abnormality is dental disease. Dental radiographs show reduced alveolar
bone and enlarged pulp chambers and root canals.?’ These individuals can
have only mildly reduced serum ALP levels.*> This milder clinical form
of hypophosphatasia suggests that tooth development is the most sensitive
developmental process dependent on TNSALP function.

Conclusions

Periodontal disease among children and adolescents most frequently
indicates an underlying systemic or immunologic disorder. Early diagno-
sis is essential to the success of treatment and prevention of infection. To
combat the severity and progression of periodontal disease among
persons with these systemic diseases, a preventive strategy should be
implemented that includes more frequent than 6 months dental recall
visits, chlorhexidine mouth rinse, antibiotic therapy when indicated,
fluoride gel, and/or professionally applied fluoride varnish. Every effort
should be made to decrease the severity and progression of periodontal
disease in these patients.
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