Dental prosthetic rehabilitation
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Abstract

Papillon-Lefevre syndrome (PLS) is a
rare disorder characterized by palmar plan-
tar hyperkeratosis and rapidly progressive
periodontitis with loss of deciduous and
permanent dentition at an early age. It is
reported to occur in 1 to 4 individuals per
million people. This case report presents
highlighting features of the rare PLS in a
17-year old male who complained of dis-
comfort while mastication and it was
accompanied with symmetrical, sharply
demarcated erythematous plaques involving
the skin of the palms and soles, which
extended to the finger joints, elbows, and
knees. Along with the rough and dry skin,
hyperhidrosis of lesion with a foul odor and
transverse grooving of nails were noted.
The past dental history revealed normal
eruption of deciduous teeth followed by
pre-mature mobility and shedding in 4-6
months. Permanent teeth also showed nor-
mal eruption and early shedding in the next
4-5 years. Complete edentulous maxillary
and mandibular arches led to a decrease in
alveolar bone and facial heights. There was
no similar disorder in the patient’s family
but family history revealed the consan-
guineous marriage of the patient’s parents.
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Introduction

Papillon-Lefévre syndrome (PLS) is a
rare autosomal recessive disorder character-
ized by palmar plantar hyperkeratosis and
rapidly progressive periodontitis, leading to
early loss of deciduous and permanent den-
tition.! The prevalence of this disorder is
estimated at approximately 1 to 4 per mil-
lion in the general population with a carrier
rate of 2 to 4 per 1000 population.? The con-
sanguineous marriage of parents has been
found in about 20% to 40% of the cases.?

The clinical manifestations of the PLS
start at the ages of 1 and 4 years and there is
no racial or gender predominance.
Cutaneous and intra-oral lesions are the
striking features of this rare disorder. The
changes in the skin begin to appear in the
initial four years of life, which consist of
keratotic lesions on the palms and soles.*
The skin of the palms and soles show char-
acteristic thickenings due to hyperkeratosis
and usually is accompanied by foul-
smelling. The periodontium is also affected
early years in the form of loosening of teeth
and severe periodontitis. This leads to pre-
mature loss of deciduous teeth and eventu-
ally the permanent teeth as well.*

The causative factors of this disorder
are still not clear but genetics and immun-
odeficiency are considered to be the promi-
nent ones. In recent investigations, mutation
of the cathepsin C gene has been held
responsible for the initiation and progres-
sion of the disorder.’ Due to this mutation,
the body of a PLS patient fails to evoke
immune responses. The resident pathogens
enjoy an unobstructed opportunity to grow
and flourish in the body especially in the
periodontium. Dentists and dermatologists
are at the forefront to notice such intra-oral
and cutaneous lesions and should bring
them to focus to enlighten the medical liter-
ature of PLS.

PLS being a rare disorder the knowl-
edge about this syndrome is very limited
among researchers. Thus, this report aims at
discussing the features of PLS and its man-
agement strategies to give an insight to the
clinicians and enhance their understanding
of this rare disease.

Case Report

A 17-year old male patient reported
with complaining of discomfort while
chewing of food due to loss of teeth for 7-8
years. The past dental history revealed that
his primary teeth had erupted in a normal
manner but teeth became mobile and started
shedding over 4-6 months. There had also
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been a normal eruption of all permanent
teeth but again tooth mobility occurred with
the shedding of all permanent teeth in the
period of next 4-5 years. Family history
revealed the consanguineous marriage of
his parents. There was no similar disorder in
the family.

Physical examination revealed there
were symmetrical, well-defined erythema-
tous keratotic confluent plaques affecting
the skin of the palms and soles, which
extended to the dorsal surface of the hand
and feet (Figure 1). The skin was rough and
dry on palpation. Skin appeared dirty col-
ored with painful fissures. Hyperhidrosis of
lesion was noted which resulted in foul
odor. There was transverse grooving of
nails. The hair appeared normal.

Intraoral examination revealed com-
plete edentulous maxillary and mandibular
arches (Figure 2). The mucosa of the eden-
tulous area appeared normal. Early loss of
teeth and loss of alveolar bone had resulted
in decreased facial height. All laboratory
investigations were within normal limits.

Considering overall findings maxillary
and mandibular complete denture were
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planned. Classical steps of denture fabrica-
tion were followed. Casts were prepared
based on the primary impressions with irre-
versible hydrocolloid material and subse-
quently, special trays were fabricated. After
obtaining final impressions with light body
polyvinyl siloxane impression material, jaw
relation record procedure and the casts were
mounted on the semi-adjustable articulator
(Hanau Wide-Vue™). After making of teeth
arrangement, denture try-in was completed
and dentures were fabricated in high impact
heat polymerized acrylic resin (Figure 2).
Usual recall visits were followed up and
necessary adjustments were done. The
patient was informed regarding oral rehabil-
itation with implant prosthesis at a later
stage.

Discussion

Papillon-Lefévre syndrome is a very
rare, inherited disease, which shows prema-
ture loss of deciduous, and permanent teeth.
Due to underlying pathogenesis, the erup-
tion of deciduous dentition is associated
with severe gingivitis and subsequent rapid
destruction of periodontium. The resulting
periodontitis is unresponsive to traditional
periodontal treatment and hence primary
dentition is exfoliated prematurely by the
age of 4 to 5 years. After exfoliation of
deciduous teeth gingiva appears healthy due
to the elimination of potential for the micro-
bial colonization. The same sequence of
events recurs as permanent dentition erupts,
leading to early exfoliation and without
treatment, most of the permanent teeth may
fall at an early age. The complete edentu-
lous arches in the present case represent the
perfect disease progression model associat-
ed with PLS.

Cutaneous changes include sharply
demarcated erythematous keratotic lesions
on the palms, soles, dorsum of the hand and
feet.® In agreement with the findings in the
literature, hyperkeratotic cutaneous lesions,
hyperhidrosis, and pyogenic infections
were observable features in the present
case. Other features that have been reported
consist of intracranial calcification and
choroid plexus and retardation of somatic
development, hyperhidrosis, spider fingers
and retarded mental health.” In addition to
this, the patient may also show increased
susceptibility to bacterial infection leading
to pyogenic infection of the skin and even
otitis media due to the dysfunction of lym-
phocytes and leukocytes.®

Multiple etiological factors are associat-
ed with the syndrome like immunological
alteration, genetic mutations and the role of
bacteria. Impairment of neutrophil chemo-
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taxis, phagocytosis and bactericidal activity
has been responsible for the initiation and
proliferation of the disorder.? The normal
physiological functions of neutrophils are
affected. There is a serine protease deficien-
cy in the neutrophils, which reduces their
chemotactic capability.” Thus, the body
faces a dysregulated immune response and
instead of phagocytosing the pathogens, it
allows their overgrowth. The neutrophils
also release proinflammatory cytokines
higher than normal, thus, generating a
vicious cycle of chronic inflammation in the
periodontium. Virulent gram-negative
anaerobic pathogens (Actinobacillus actino-
mycetemcomitans) causing periodontal
damage along with alterations in the poly-
morphonuclear leukocyte functions'” and a
defect of immune-mediated mechanisms
including  reduced lymphocyte to
pathogens, depression of helper/depressor T
cell ratio, deficient monocyte function, the
elevation of serum IgG and degenerative
changes of plasma cells'' have been thought
to be the pathogenic mechanisms.

Recently, it has been noted that the
cathepsin-C gene is expressed in the epithe-
lial regions such as the palms, soles, knees
and gingiva. A mutation of this gene results
in PLS. The effect of this mutation is the

A

serine protease deficiency of the neu-
trophils. The loss of function of serine pro-
tease makes the body incapable to get rid of
the periodontal pathogens, which has been
thought to be the major cause of pre-puber-
tal periodontitis in this syndrome.
Surprisingly, the mutation of this gene also
results in two other closely related condi-
tions: the Haim- Munk syndrome and pre-
pubertal periodontitis. The common clinical
finding in all these three syndromes is the
carly onset of severe periodontitis.® A mis-
sense type of mutation of the cathepsin-C
gene has also been reported quite recently,
which has proven to be lethal.!

In the present case, the skin and oral
findings have a striking resemblance to the
descriptions of this syndrome. The skin
lesions appeared in the first and second
decades of life. These lesions worsened dur-
ing the winter season, with deepening of fis-
sures and recurrent pyogenic infections.
The oral manifestations usually occur
simultaneously with the onset of palmar
plantar hyperkeratosis. After the eruption of
deciduous dentition, rapidly progressing
periodontitis set in leading to their prema-
ture loss. Oral manifestations also include
gingivitis and halitosis with pus exudation
from a periodontal pocket. There is a deep

Figure 1. Clinical photograph showing hyperkeratosis affecting palms (A) and soles of

feet (B).

Figure 2. Intra-oral photograph showing complete edentulous maxillary arch (A), com-
plete edentulous mandibular arch (B) and prosthetic rehabilitation with removable com-

plete denture (C).
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periodontal pocket formation, bone resorp-
tion but no root resorption. Sometimes, root
completion might be incomplete and
microdontia might be found in a few PLS
cases, however it was not reported in the
present case.!3 Primary loss of alveolar bone
around the teeth causes loss of teeth result-
ing in edentulism. Gingiva reverts to normal
health after exfoliation of teeth. Similar
events happen with the permanent
dentition.!* Hypermobility and early exfoli-
ation of teeth make mastication a very diffi-
cult activity. Fabrication of denture in these
patients is difficult because the patients
become edentulous at a young age and the
alveolar ridges are severely atrophic due to
early-onset periodontitis. Moreover, com-
plete edentulous condition resorbs the alve-
olar bone reducing the vertical dimension of
occlusion.

Histopathological sections of the gingi-
val epithelium of a PLS individual usually
show excessive keratinization.'?
Acanthosis, hyperplasia and inflammatory
cell infiltrate (neutrophils, lymphocytes and
plasma cells) are also evident. Since the
diagnosis of PLS is purely based on the
clinical manifestations, a biopsy was not
carried out in the present case.
Radiographically, loss of alveolar bone is
quite noticeable around incisors and first
molars in the ages of puberty.!® Eventually,
it affects minimum to a maximum number
of teeth and teeth without any supporting
structures around them appear to be float-
ing.

The cutaneous and oral lesions of PLS
should be differentiated from other dis-
eases, which present similar kind of signs
and symptoms. The differential diagnosis of
PLS can be a few osteolytic lesions such as
pre-pubertal periodontitis, Haim-Munk syn-
drome, Takahara’s syndrome, Greither’s
syndrome, Keratoderma hereditarium muti-
lans and leukemia.'® In pre-pubertal peri-
odontitis, the sign of palmoplantar kerato-
derma is usually absent. Some of the condi-
tions like hypophosphatasia, leukemia,
acrodynia, histiocytosis, Takahara’s syn-
drome and cyclic neutropenia show the
association with periodontal lesions fol-
lowed by early loss of teeth. But these con-
ditions are not found to be associated with
hyperkeratosis of palmoplantar regions. On
the other hand, some diseases such as
Keratoderma  hereditarium  mutilans,
Greither’s syndrome, Howel-Evan’s syn-
drome show cutaneous keratotic lesions but
not periodontal pathologies. A severe defi-
ciency of vitamin A can also present hyper-
keratotic cutaneous lesions and dura and
choroid plexus calcifications.!” Thus, PLS
should be differentiated from all such
lesions and conditions before concluding
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the final diagnosis.

The management of this uncommon
disorder is very challenging. The skin man-
ifestations of PLS are usually treated with
emollients. Salicylic acid, topical steroids
and urea may be added for enhancement of
their effect. Due to the role of retinoids in
the differentiation of epithelium, oral
retinoids have an important role in the man-
agement of PLS. Loss of dentition can be
prevented with proper periodontal treatment
including scaling, root planning and oral
hygiene instructions and 0.2% chlorhexi-
dine gluconate mouth rinses, along with
antibiotic therapy and retinoids but it will
be successful if done before the onset of the
eruption of permanent teeth. Teeth having
deep periodontal pockets are treated by flap
surgical procedures. Early extraction of
teeth has been carried out to prevent bone
loss and then a solid foundation has been
laid for successful artificial denture fabrica-
tion.'®

PLS affects an individual socially, phys-
ically and psychologically. The premature
loss of teeth will also concern the individual
aesthetically. Thus, oral rehabilitation is a
must. Partial dentures, complete dentures or
implant-supported prosthesis are the most
recommended treatment modalities for PLS
patients. The prosthetic approach is an age-
specific treatment involving the fabrication
of removable partial or complete dentures
initially. At an early age, during mixed den-
tition period, missing teeth are replaced
with a removable prosthesis. Smaller size
teeth are selected, giving space between the
teeth that resemble deciduous dentition.
After insertion of the removable prosthesis,
a routine follow-up of the patient has to be
carried out. Rehabilitation of an edentulous
PLS patient can be done with conventional
complete dentures, modified complete den-
tures, implant-supported prosthesis, over-
dentures, or a combination of these; howev-
er, the outcome of treatment will be based
on the complaint, availability of supporting
bone, expectations and financial conditions
of the patient.'

Some clinicians propose the usage of
digital technologies in psychologically trau-
matized PLS patients, wherein, extraction
and denture delivery is performed on the
very same day."* Computer-supported tech-
nologies and machinery make this step pos-
sible. Prosthetic rehabilitation provides a
psychological boost up to the patient by
restoring function and esthetic appearance.
It also reliefs the patient’s parents from psy-
chological stress. Hence, a multidiscipli-
nary approach is important to treat the
patient with PLS.
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Conclusions

The present case report displays a clas-
sical presentation of PLS along with com-
plete oral rehabilitation using complete den-
ture. Dental surgeons can quite easily diag-
nose PLS due to classical clinical manifes-
tations and rapidly progressive periodonti-
tis. Parents of the individual, if notice kera-
totic plaques on the palms or plantar sur-
faces of the feet of their children, should
responsibly consult a dermatologist as well
as dental surgeons for early treatment.
There are very few cases of PLS reported in
the literature due to the rarity of the disease
and hence, there is a dire need for sensitiza-
tion of the general population about PLS
syndrome. This case report will benefit the
clinicians to widen their scope of knowl-
edge regarding PLS and will enhance their
understanding of planning a treatment pro-
tocol for a PLS patient.
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