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Papillon-LeFevre Syndrome

A Case Study of Two Siblings

Babak Bina, D.M.D.; Boris Zats, D.D.S.; Tom Rubinstein, D.M.D.

ABSTRACT

Papillon-LeFevre syndrome (PLS) is a rare, autoso-
mal recessive disease associated with palmar-plantar
hyperkeratosis and premature loss of both deciduous
and permanent teeth. Treatment of this disease con-
tinues to be a challenge to the medical and dental pro-
fessions. The following is a case report of two siblings
of Chinese origin diagnosed with Papillon-LeFevre

syndrome who were followed for 10 subsequent years.

In 1924, Papillon and LeFevre described a syndrome that was as-
sociated with diffuse hyperkeratosis of the palms of the hands
and soles of the feet and destruction of periodontium, with pre-
mature loss of the primary and permanent dentition.[!]

Papillon-LeFevre syndrome (PLS) is an autosomal, reces-
sive disease with a prevalence of one to three per million and
no apparent racial or gender preference.[?! More cases are being
reported every year around the world, as physicians and dentists
increase their knowledge of this disease.

PLS periodontal involvement manifests itself with the erup-
tion of primary teeth and their subsequent early exfoliation by
the age of 4 or 5. Gingival inflammation and breakdown reappear
with eruption of the permanent teeth.[34]
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Mutation of Cathepsin C in the chromosomal region 11q14 has
been associated with PLS disease presentation,>® and pathogen-
esis of the disease has been related to Cathepsin C’s capacity to
activate neutrophil elastase (NE), Cathepsin G (CG), Proteinase
3 (PR3) and neutrophil serine proteinase 4 (NSP4).[%7]

The treatment of this disease has remained unsuccessful for
decades. Usually, all of the erupted permanent teeth are lost, with
patients having full upper and lower dentures by age 13 or 14. A
few case presentations have been published regarding the use of
dental implants; however, information regarding long-term prog-
nosis is limited.[®-1%]

In this paper, we present the cases of two siblings diagnosed
with PLS, describe their comprehensive medical and dental care,
and discuss possible treatment options based on their clinical and
microbiological situation.

Case History

Two siblings of Chinese origin—a 13-year-old boy (Patient B)
and a 12-year-old girl (Patient G)—were referred to NYU Lan-
gone Health, Brooklyn, NY, by a private general dentist with the
diagnosis of localized aggressive periodontitis (AgP), a condition
characterized by alveolar bone loss and pocket formation affect-
ing first molars and incisors.['! Due to limited evidence and lack
of pathophysiological uniqueness, AgP is not considered a sepa-



Figure 1. Plantar hyperkeratosis in Patient G.

rate disease from chronic periodontitis but, rather, an aggressive
manifestation in susceptible individuals. Thus, with the publica-
tion of the 2017 periodontal classification,[*?] the phenotypical
presentation of AgP falls under the Grade C modifier.

As for the medical status of the remaining members of the
immediate family, out of the four children in the family, the two
remaining older siblings exhibit no signs of this syndrome. The
parents are not related, and they deny any family history of such
a condition.

Upon careful clinical examination, plantar and palmar hy-
perkeratosis was observed in both siblings, with additional hyper-

Figure 2. Hyperkeratosis of elbow in Patient B.

Figure 3. Gingival hyperplasia in Patient G.

keratosis on their knees and elbows. (Figures 1, 2). According to
their parents, the hyperkeratosis was noted soon after birth and
has continued throughout their lives. They said the eruption of
the primary teeth was normal; however, soon after eruption, the
gingiva became inflamed and exfoliation of teeth began.

Histological analysis of punch biopsies taken from the dor-
sum of the wrist showed marked hyperkeratosis, with acanthosis
of epidermis and hyperplasia of the granular layer. These findings
are consistent with palmoplantar keratoderma (PPK) Group. Pa-
pillon-LeFevre syndrome is a type of PPK known to be associated
with severe periodontal disease.
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Further examination revealed hyperkeratosis on the skin in the
gluteal region in Patient B. Sonogram of testicles showed that the
right testis was localized in the right groin rather than in the scro-
tal sac and was smaller in size than on the left side. Left testis was
in scrotal sac. Both testes were normal in echogenicity.

Cytogenic findings with G-banding showed an apparently
normal 46, xx karyotype in Patient G and normal 46, xy karyo-
type in Patient B. Skull series in both patients were normal, with
no signs of abnormal intracranial calcification or fracture.
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Hematologic analysis revealed a high level of alkaline phospha-
tase (pt. B=331 u/l and pt. G=366 u/l) when compared to nor-
mal range, which is still considered to be compatible with the
patients’ age.

IgG, IgM, IgA immunoglobins were in normal range in both
patients.

Oral examination and radiographic evaluation of Patient G
revealed 80% to 90% bone loss around incisors and first molars,
with mandibular central incisors exfoliated on their own. Al-

though premolars and canines were
not fully erupted, radiographic bone
loss (between 20% and 30%) was
apparent. Severe gingival hyperplasia
of both buccal and lingual surfaces,
with the exception of the man-
dibular incisor area, was noted; the
mandibular-incisor region presented
with clinically normal gingival tissue
(Figure 3). Suppuration was present
around the incisors and maxillary
molars.

Oral examination and radio-
graphic evaluation of Patient B re-
vealed more than 90% bone loss
around the incisors and molars, with
mandibular central incisors exfoliated
on their own. Premolars and canines
were erupted, presenting 30% to 40%
bone loss. Generalized, severe gingival
hyperplasia was noted on both buccal
and lingual aspects of the dentition,
with bleeding upon palpation and
probing noted. Gingiva appeared clin-
ically healthy around lower central
incisors where teeth were lost. Sup-
puration was present around incisors
and maxillary molars.

An oral microbiological sample
was taken from both patients and
sent to University of Pennsylvania
School of Dental Medicine for micro-
biological assessment by culture and
indirect immunofluorescent.

In Patient G, intraoral plaque
sampling was conducted from the
mesial palatal surface of the max-
illary left second premolar (tooth
#13). Microbial analysis revealed
elevated levels of Aggregatibacter
actinomycetemcomitans (A.a.), which



showed resistance to tetracycline-HCI, penicillin G and met-
ronidazole. Elevated levels of P. intermedia, C. rectus, P. gingi-
valis (P.g.) and T. forsythia were also noted (Table 1).

In Patient B, intraoral plaque sampling was acquired
from the buccal aspect of the maxillary right central incisor
(tooth #8). Microbial analysis revealed high levels of A.a
that was resistant to tetracycline-Hcl and metronidazole.
The sample from patient B also showed high levels of Pep-
tostreptococcus micros, T. forsythia and Gram-negative rods
species. (Table 2).

High levels of A.a, P. intermedia, C. rectus, T. forsythia,
P.g., and Gram-negative rods species are indicative of severe

periodontal disease. Furthermore, antibiotic sensitivity test-
ing revealed lower antibiotic efficacy, suggesting that con-
ventional antibiotic therapy might not be successful in these
patients (Tables 1,2).

Treatment

Right orchiectomy was performed on Patient B under general
anesthesia to address the undescended right testicle. Both
patients initially received full-mouth scaling and root plan-
ing, and they continued to receive periodontal maintenance
approximately every other month.

Initially, hopeless teeth in both upper and lower arch
(incisors and first molars) were extracted in both patients,
with fabrication of upper and lower transitional partial den-
tures replacing missing teeth.

After two years, all of the remaining teeth were extracted due
to severe bone loss, and upper and lower complete dentures were
fabricated.

Both patients were placed on isotretinoin, which produced
significant improvement in palmar and plantar hyperkeratosis.
All risks and benefits were explained to the patients prior to oral
retinoid treatment (Figure 6).

Discussion
Papillon-LeFevre syndrome is known to be associated with pre-
mature loss of both deciduous and premature teeth. Other dis-
eases in children that are involved in early alveolar bone loss are:
agranulocytosis; cyclic neutropenia; juvenile diabetes; leukemia;
actalasia; hypophosphatasia; histocytosis x; and Haim-Munk
syndrome.!3] From all of the above conditions, the only other
disorder that is associated with diffuse palmoplantar hyperkera-
tosis in addition to Papillon-LeFevre syndrome is Haim-Munk
syndrome. In contrast to Papillon-LeFevre syndrome, in patients
with Haim-Munk disorder, the periodontium is less affected and
hyperkeratosis is accompanied by arachnodactyly and deformity
of the terminal phalanges.[']

Although the palmoplantar keratosis and destruction of peri-
odontal disease are always present in Papillon-LeFevre syndrome,

Figure 4. Normal XX karyotype in patient 6.

Figure 5. Normal XY karyotype in patient B.

Figure 6. Resolution after
treatment on Isotrefinoin.

some of these patients have a variety of other conditions, such as
susceptibility to infections,!'”] intracranial calcifications'®! and
retardation of somatic development.[1%17]

The PLS locus has been mapped to chromosome 11q14, where
the gene (CTSC) encoding for lysosomal protease cathepsin C lies.
[+18] A dysfunctional CTSC message will yield a deficiency in Ca-
thepsin C, an important proteinase responsible for intracellular
degradation of proteins and activation of serine proteases in in-
flammatory cells.[’] NE, CG, PR3, NSP4 are granular-associated
serine proteinases of neutrophils that are activated by Cathepsin
C via N-terminal trimming during biosynthesis. Very small quan-
tities or absence of these serine proteinases has been reported in
patients with PLS.[V7] Without these serine proteinases, the host’s
ability to kill periodontal bacteria is diminished.[?” It is important to
note that the total number of neutrophils in individuals with PLS
are not elevated, but these neutrophils are considered hyperac-
tive, releasing increased amounts of pro-inflammatory cytokines.
Thus, neutrophils in PLS will arrive to answer a bacterial chal-
lenge but they are unable to kill the periodontal bacteria effec-
tively therefore exacerbating local inflammation even further by
signaling for the recruitment of more, equally deficient neutro-
phils to the site.[?1]

Previous studies have reported an increased presence of
gram-negative anaerobic pathogens, such as P.g, Capnocytoph-
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aga, Spirochetes, and A.a in individuals with PLS.[?223] Microbi-
ome assessment of the two patients presented in this report is
consistent with previously published data. While these are com-
mon periodontal pathogens, their increased presence in PLS pa-
tients can be compared to that microbiome previously described
in individuals historically diagnosed with AgP. Furthermore,
comparisons can be made due to the similar neutrophil dysfunc-
tion[?*2°] found in both conditions and a possible AgP-specific
microbiome profile.[2¢:%7]
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It is important to note, however, that periodontitis found in indi-
viduals with PLS is thought to be a systemic manifestation of the
disease, as described by Albandar,[*3! where individuals diagnosed
with Grade C periodontitis (or an AgP phenotype) often respond
positively to periodontal therapy, which aims to eliminate or re-
duce the amount of periodontal pathogens positively; individuals
with PLS do not.
Treatment of PLS is a challenge to the medical and dental
profession. Multiple therapeutic approaches have been proposed
over the years; none has been con-
sistently successful. Cases have been
reported in which stringent plaque
control and recall periods as fre-
quent as two weeks were enacted,
yet periodontal degradation often
continued.[3] Complete extraction
of deciduous teeth has also been at-
tempted, in hopes that a complete
edentulous period before eruption of
permanent teeth would decrease the
rate of periodontal breakdown, but
that, too, has yielded inconsistent re-
sults.?®] Patients are often left with
complete maxillary and mandibular
dentures by their late teens; however,
severely atrophic and thin alveolar
ridges make the stability of complete
upper and lower dentures very diffi-
cult in these patients.

Advancements in implants in
the past 20 years have opened an-
other treatment option for these
patients. Implant osseointegration
does not seem to be affected by the
deficiency of cathepsin C in PLS,[3-10]
yet information is limited regarding
the complication rate in these indi-
viduals. Clinicians should proceed
with caution. Even with different
etiology, individuals with AgP and
LPS appear to share a defective im-
munological response and retarded
ability to answer to a bacterial chal-
lenge. AgP has been shown to in-
crease risk of future peri-implantitis
by 14-times?’! and a four-fold in-
creased risk for implant failure.3°]
It would be prudent to believe that
implants in LPS patients would see a
similar if not higher risk.



For the treatment of skin lesions, limited success has been
achieved with oral retinoids with etretinate, a second-genera-
tion retinoid commonly used to treat severe psoriasis. Typically,
clearance of skin lesions starts within 8 to 10 weeks of onset
of etretinate course, with complete clearance of palmoplantar
keratoderma after 10 to 12 weeks.!*] Oral retinoids only sup-
press and do not revert the keratinization. They should be given
in long-term, full doses until complete resolution of the lesions
has been obtained. Less than half a dose should be given for
maintenance for periods up to three years.[*!] Prior to start of
therapy, it is important to ensure the patient is not pregnant,
as exposure to retinoids during pregnancy can result in fetal
retinoid syndrome. Patient G completed a pregnancy test before
onset of her retinoid therapy.

In this study, though intracranial classification and increased
susceptibility to infection were not present, somatic retardation
was noticed in Patient B. Also, due to the resistance of some bac-
teria to tetracycline-Hcl, metronidazole and penicillin G, anti-
biotic therapy was not used. Therefore, the treatment approach
was extraction of hopeless teeth, professional scaling, fabrication
of dentures and use of oral retinoids. Significant improvement
in palmar and plantar hyperkeratosis was noticed after use of
isotretinoin (Figure 8). Both patients eventually lost all of their
teeth and had maxillary and mandibular complete dentures fabri-
cated. Although the option of implants at no cost was given, both
patients refused. #

Queries about this article can be sent to Dr. Bina at Babak.Bina@NYULangone.org.
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