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Aim: The aim of this report was to present the periodontal treatment and maintenance over a period
of 12 years in two siblings with Papillon-Lefévre syndrome (PLS), aged 17 and 15 years respectively.
Study design: Initial treatment included oral hygiene instructions, a 0.12% chlorhexidine digluconate
mouthrinse and scaling and root planing with simultaneous administration of oral 250 mg
tetracycline twice daily for 2 weeks. For the first 4 years, patients were enrolled in a 1-month recall
maintenance programme. Due to re-establishment of inflammation, during the next 8 years com-
bined mechanical and antimicrobial periodontal therapy was administered. Clinical and radiographic
evaluation was performed in 1993, 1996, 2000 and 2004.

Results: In the first period, periodontal disease activity was controlled. In the second period, perio-
dontal breakdown advanced rapidly, especially in the younger sibling. Tooth loss was inevitable, and
both patients became edentulous at the age of 29 and 27 respectively.

Conclusions: The role of oral hygiene in PLS may determine the rate of disease advance on an indi-
vidual basis. As evidenced in the present cases, the adoption of a strict maintenance schedule and a
high level of oral hygiene efficacy is a prerequisite for prolonging the life of the dentition.

Alexandros Grous
DDS, Prosthodontist
Private practice,
Athens,

Greece

cated, including a combination of ecto- and meso-
dermal malformations®, possible defects of gingival

[ ] Introduction

Papillon-Lefévre syndrome (PLS)', is a rare, inherit-
able form of hyperkeratosis palmoplantaris combined
with premature destruction of the periodontium.
PLS is believed to be an inherited disease that is
autosomal recessive, with a prevalence of 1 to 4 per
million?. The main clinical symptoms of PLS are dif-
fuse palmoplantar hyperkeratosis and an early-onset
form of generalised, rapidly progressive periodonti-
tis, leading to premature loss of both primary and
permanent teeth?“. The cause of the disease is still
unknown, but a number of factors have been impli-

epithelium267, cementum®® and periodontal liga-
ment®'°, The subgingival microflora associated with
the syndrome is characterised by the predominance
of Gram-negative anaerobic pathogens such as Por-
phyromonas gingivalis, Aggregatibacter actino-
mycetemcomitans (previously Actinobacillus actino-
mycetemcomitans), Capnocytophaga and Spiro-
chaetes®'""5, Furthermore, the findings of elevated
antibody titres to A. actinomycetemcomitans in PLS
patients provide further evidence for the involve-
ment of this bacterial species in the pathogenesis of
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PLS periodontitis'®'”. PLS has been associated with a
compromised host response, particularly with defects
in immune-mediated mechanisms such as: impaired
chemotactic, phagocytic and bactericidal functions
of the neutrophilic granulocytes*'3168, decreased
lymphocyte response to pathogens®'81%, impaired
cytotoxicity of natural killer (NK) cells®, depression
of helper-to-suppressor T cells ratio?", deficient mono-
cytic function*'”, degenerative changes of plasma
cells?? and elevation of serum immunoglobulin?24.

Recent evidence suggests that genetic mutation
of the cathepsin C gene (CTSC) is an aetiological fac-
tor in PLS?>-?°. Such mutations may result in a loss of
function of the cathepsin C enzyme and a subse-
quent inactivity of neutrophil serine proteases, lead-
ing to dysregulation of the inflammatory response of
polymorphonuclear leucocytes (PMNs), thereby ren-
dering the periodontal tissues more susceptible to
destruction30-33,

Periodontal treatment of PLS patients on a long-
term basis has so far proved to be ineffective in pre-
venting tooth loss, regardless of the different
approaches used*34-37.

The aim of this report was to present the clinical,
radiographic and laboratory findings in two siblings
with PLS, as well as their periodontal treatment and
maintenance over a period of 12 years.

B Case description and results

In 1992, a 17-year-old male (case A, born in 1975)
and his 15-year-old brother (case B, born in 1977)
were referred for periodontal treatment, having
been diagnosed with PLS. Neither parent, nor their
younger sister was affected. The parents reported
that pregnancy, labour and delivery had been nor-
mal for all three children.

W Case A

B Skin findings

Dermatological examination revealed the presence
of hyperkeratotic lesions of the palms (Fig 1) and
soles. The lesions were diffuse and mild. The patient
was reported to have developed normally until the
first 6 months of age, at which time skin lesions
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Fig 1 Case A: hyperkeratosis of the palms at initial
presentation (1992).

started to appear. He received keratolytic and anti-
inflammatory ointments and creams for topical use,
without any significant improvement. Medical exami-
nation did not reveal any other disorders and there
was no history of any other serious illness.

B Oral findings

On oral examination, the patient's dentition con-
sisted of 22 permanent teeth. Seven teeth had
already been exfoliated, whereas three wisdom teeth
were impacted, as shown radiographically (Fig 2).
The patient presented with a temporary resin-
bonded fixed partial denture in the maxillary an-
terior region (Fig 3), and a removable acrylic partial
denture in the mandibular anterior region (Fig 4).
All teeth demonstrated pathological mobility, with
the right maxillary second premolar being the most
severe (grade 3). The gingival tissues were, in gen-
eral, markedly inflamed, oedematous, and dis-
played dark red granulomatous proliferations at
locus (Fig 3). There was heavy plaque accumulation
on all teeth, with calculus deposits present at the
lingual aspect of the removable denture and the
adjacent canines (Fig 4). The majority of sites bled
on probing, and suppurative discharge was noted in
some sites. The oral mucosa was normal in both
colour and consistency.

A comprehensive periodontal examination was
performed and clinical records were obtained during
initial examination, prior to any periodontal treatment
(Table 1). Plaque index (P1)®, gingival index (GI)*,
probing depths (PD) and clinical attachment level
(CAL) measurements, were assessed at 6 sites per
tooth (mesiobuccal, midbuccal, distobuccal, distolin-
gual, midlingual, mesiolingual), by a single calibrated



Vrahopoulos/Grous Periodontal treatment in siblings with Papillon-Lefévre syndrome

u 171

examiner using a straight graded periodontal probe
and rounded to the nearest millimetre. The cemento-
enamel junction (CEJ) was used as a reference for the
CAL measurements. Assessment of the horizontal
attachment levels at each furcation location was made
with the use of a colour-coded, calibrated Nabers
probe (PCP-15, Hu-Friedy, Chicago), marked at 3mm
intervals (PQ2N, Hu-Friedy)®. PD were between 4
and 10mm, and CAL measurements ranged between
3 and 8mm (Table 1). Bleeding in response to probing
(BOP) to the bottom of the pocket was recorded
approximately 20s after probing*.

Clinical examination was coupled with radio-
graphic evaluation, according to which there was a
generalised pattern of horizontal and vertical alveolar
bone loss of approximately 50% (Fig 2). The
crown/root ratio in most teeth averaged 1:1, although
in some teeth it was poor (2:1 to 3:1). There was evi-
dence of furcation involvements in association with
the maxillary and mandibular left molars. The un-
erupted teeth were in normal stages of development.

B Laboratory investigation

Laboratory investigation performed upon presenta-
tion included haematological tests (Table 2), as well
as alkaline phosphatase, albumin, calcium, phos-
phate, glucose, iron, cholesterol, triglycerides, urine
and immunoglobulin C3 and C4 analysis. All the
tests were within normal limits.

B Case B

W Skin findings

Dermatological examination revealed the presence
of moderate, diffuse hyperkeratotic lesions of the
palms and soles. Medical examination did not
reveal any other disorders, and there was no history
of other serious illness.

M Oral findings

On oral examination, the patient's dentition con-
sisted of 14 permanent teeth (Figs 5 and 6). Four-
teen teeth had already been exfoliated, whereas all
four wisdom teeth were impacted, as shown radio-

Fig 2 Case A: panoramic radiograph at initial presentation (1992), showing a generalised
horizontal and vertical alveolar bone loss of approximately 50%. Three wisdom teeth (28, 38
and 48) are impacted.

Fig 3 Case A: clinical photograph of the maxillary arch (1992). The gingival tissues around

the temporary resin-bonded fixed partial denture exhibit marked inflammation, oedema, and
dark red granulomatous proliferations at locus.

Fig 4 Case A: clinical photograph of the mandibular arch (1992), showing heavy plaque
accumulations and calculus deposits at the lingual aspect of the removable denture and the
adjacent canines.
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Table 1 Mean values of
clinical measurements
(1992-2004).

Table 2 Haematological
findings upon presen-
tation (1992).

1992 1993 1996 2000 2004

A B A B A B A B A B
No of teeth 22 14 21 14 21 16 20 14 5
Pl (%) 78 83 20 24 21 22 57 63 76 80
Gl (%) 61 71 17 20 16 20 44 56 70 78
BOP (%) 73 80 19 21 20 20 47 54 75 84
PD (mm) 4-6 5-7 3-4 3-4 4-5 4-5 5-8 7-9 7-11 9-12
CAL (mm) 3-5 3-6 2-4 2-4 2-4 2-5 4-7 5-9 7-10 8-12

Case A Case B Normal range

White blood cell count (x109/1) 9.5 8.2 4.8-10.8
Red blood cell count (x1012/1) 4.4 4.6 3.8-54
Haemogobin (g/dl) 13.2 14.0 10.0-16.0
Haematocrit (%) 40.7 39.7 33.0-42.0
Platelets (x109/1) 361 352 130-400
Neutrophils (%) 56 60 54-62
Monocytes (x109/1) 2.1 2.6 1.7-9.3
Eosinophils (x109/1) 0.9 1.0 0.7-1.2
Lymphocytes (%) 31 29 20.5-51.1

graphically (Fig 7). Two removable partial dentures
had been placed by the patient’s clinician in the
anterior regions of the maxilla and mandible respec-
tively, to replace the missing teeth (Fig 8). All teeth
exhibited pathological mobility, with the second
premolars being the most severe (grade 3). The
patient reported difficulty in chewing and pain in
the maxillary right premolar region (tooth 15). For
this reason, and in view of its poor prognosis, the
tooth was extracted during the clinical examination,
and before the radiographic examination. The gin-
gival tissues were severely inflamed, reddened and
oedematous, accompanied by dark red granuloma-
tous proliferations at locus (Figs 5 and 6). Deposits
of supragingival plaque and calculus were evident
on the cervical portion of some teeth, as well as on
the surfaces of both partial dentures (Fig 8).
Periodontal recordings of clinical parameters,
such as P, Gl, PD, CAL and BOP, were obtained from
the younger brother (case A, Table 1). PD were
between 5 and 11mm, and CAL measurements
ranged between 3 and 9mm. Radiographic exam-
ination revealed severe bone loss (approximately
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70%) around all permanent teeth (Fig 7). In some
teeth, bone resorption extended almost to the apical
third of the roots, with their crown/root ratio aver-
aging 3:1. However, no furcation involvement in any
of the existing molars was detected.

W Laboratory investigation

Laboratory tests performed upon presentation for
case B were found to be normal (Table 2).

B Periodontal treatment and follow-
up (1992-2004)

Immediately after clinical and radiographic exami-
nation, the patients were subjected to periodontal
treatment, which included: personalised detailed
oral hygiene instructions, scaling and root planing
of all standing teeth with the use of hand instru-
ments and ultrasonic devices, chlorhexidine diglu-
conate mouthrinse (0.12%) twice daily for 3 weeks
and simultaneous systemic use of antibiotics (tetra-
cycline: 250mg, twice/day) for 2 weeks.
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Five weeks after completion of the initial treat-
ment, the patients returned for re-evaluation. In both
cases, the gingival tissues appeared significantly
improved, with no apparent clinical signs of inflam-
mation. On average, PD measured less than 4 mm,
with the exception of the mesial sites (5 to 7mm) of
teeth 26 and 36 in case A, and the mesial and distal
sites (6 to 8mm) of teeth 25, 35 and 45 in case B.
Their oral hygiene varied between moderate and
good, with Pl scores of 20% and 24 % respectively
(Table 1). At that time, the plaque-retentive tempo-
rary resin-bonded fixed partial denture and the max-
illary right central incisor (tooth 11) in case A were
removed, and were replaced by a removable partial
denture.

Both patients were placed on a strict maintenance
protocol, with monthly recall appointments. At the
maintenance visits, the oral hygiene level was evalu-
ated and the Pl was recorded. Supragingival scaling
and root planing was performed when needed, and
oral hygiene was reinforced. In addition, the tooth
surfaces were polished with the use of rubber cup
and sodium fluoride paste. The programme was
maintained for approximately 4 years (1992 to
1996), and proved to be efficacious in controlling
inflammation and halting disease progression. The
periodontal status in both cases remained more or
less stable, as evidenced by the clinical recordings
(Table 1) and the radiographic evaluation (Figs 9 and
10). By 1996, most of the patients' third molars had
erupted, except from teeth 38 and 48 in case A,
which were still impacted.

In the following years, the patients’ compliance
with maintenance gradually deteriorated, as they
were unable to follow the monthly recall appoint-
ments. As the intervals between successive appoint-
ments increased over time, episodes of disease recur-
rence and re-establishment of inflammation became
more frequent. Clinically, disease exacerbations were
characterised by marked swelling and granulomatous
proliferations of the gingivae, loss of periodontal
attachment, and occasional formation of periodontal
abscesses. Periodontal treatment was symptomatic,
aimed primarily at resolving inflammation and deal-
ing with the acute symptoms of the disease, i.e. peri-
odontal abscesses. The treatment regimen was the
same as before, including mechanical treatment (scal-
ing and root planing) under local anaesthesia, in con-

Fig 5 Case B: clinical photograph of the maxillary arch (1992). The gingival tissues appear severely
inflamed and oedematous, accompanied by dark red granulomatous proliferations at locus.

Fig 6 Case B: clinical photographs of the mandibular arch (1992). The gingival tissues
appear severely inflamed and oedematous, accompanied by dark red granulomatous
proliferations at locus.

Fig 7 Case B: panoramic radiograph at initial presentation (1992), showing the existence of
four impacted wisdom teeth and a generalised horizontal and vertical alveolar bone loss of
approximately 70%.
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Fig 8 Case B: clinical photograph at initial presentation (1992), with the maxillary and the
mandibular removable partial dentures in place. Dental plaque and calculus deposits are
evident on the denture surfaces.

Fig 9 Case A: panoramic radiograph of the situation in 1996. Wisdom teeth 38 and 48

remain impacted.

Fig 10 Case B: panoramic radiograph of the situation in 1996.

junction with systemic administration of tetracycline
(250mg, twice/day) for 2 weeks and 0.12% chlorhexi-
dine mouthrinse twice daily for 3 weeks.

In 1998, the maxillary left lateral incisor (tooth 22)
in case A had become extremely mobile, and was
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extracted. At the same time, the removable partial
denture in the maxillary anterior region-was replaced
by a fixed partial denture, which extended from the
maxillary right premolar region (tooth 14) to the max-
illary left canine (tooth 23). The two canines (teeth 13
and 23) were used as abutments. Occlusion was
adjusted to optimal level and to maximum balance,
and oral hygiene care for the abutment teeth was
reinforced.

By the year 2000, despite the patients’ low moti-
vation, most of their teeth had been maintained. In
case A, one tooth (tooth 36) had been lost, whereas
the mandibular right wisdom tooth (tooth 48) had
erupted (Fig 11); in case B, two teeth (teeth 25 and
44) had been lost (Fig 12). In general, according to
the evaluation of the periodontal recordings,
between 1996 and 2000, deterioration of the peri-
odontal status was greater in case B than in case A
(Table 1).

In case A, there was an average increase in prob-
ing depths by 2 to 3mm, and in loss of attachment
by 2 to 3mm (Table 1). PI, Gl and BOP scores were
also higher (Table 1). Tooth mobility ranged from
grade 1 to grade 2. Furcation involvement was noted
in most of the molars (Fig 11), ranging from class |
(tooth 46), to class Il (teeth 17, 27 and 37) and, to
class Il (tooth 26). As evidenced radiographically
(Fig 11), there was a generalised pattern of additional
bone loss between 1996 and 2000.

In case B, periodontal recordings showed an aver-
age increase of 3 to 5mm in PD, and of 4 to 5mmin
attachment loss, with PI, GI, and BOP scores also
higher (Table 1). All the remaining teeth exhibited
increased pathological mobility, ranging from grade 2
to grade 3. Furcation involvement was present in
most of the molars, ranging from class | (tooth 17),
to class Il (teeth 18 and 37) and to class Il (teeth 27,
47 and 48). Despite the severity of the periodontal
destruction and the mobility of the teeth, the patient
did not agree to the authors’ recommendation for
extraction of the three teeth with the worst progno-
sis (teeth 33, 34 and 35). Instead, the patient pre-
ferred to maintain his compromised natural dentition
for as long as possible, fearing that edentulism might
have a psychological impact on him.

In the years between 2000 and 2004, maintenance
was limited to one or two visits per year, with the
patients’ compliance towards oral hygiene reduced to
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very low levels. Inevitably, repeated episodes of disease
activity and multiple periodontal abscesses led to further
periodontal destruction, and finally to loss of teeth. By
2004, it was clear that in both patients, masticatory
function had been restricted substantially. Only 8 teeth
in case A, and 5 teeth in case B were present, exhibiting
extreme mobility and little, if any, periodontal support.
Periodontal recordings were in accordance with the
overall poor periodontal status (Table 1). In view of the
resulting situation, there was no choice but to proceed
with extractions of all the remaining teeth, and the
patients became edentulous at the age of 29 and 27
respectively.

Discussion

Periodontal treatment outcome in patients with PLS
still remains unpredictable, despite the diversity of
the methods used, including mechanical therapy
alone or in conjunction with systemic antibiotics3442
and periodontal surgery*®, the use of oral retin-
oids'6#4, and the extraction of all primary teeth in
the hope that elimination of the infection in child-
hood may prove beneficial for the later erupting
permanent teeth#3537.45-47,

Mechanical periodontal therapy with the use of
simultaneous antibiotics has been established as the
approach most commonly used by clinicians in PLS
cases, to eradicate periodontal pathogens such as A.
actinomycetemcomitans, which has been strongly
associated with PLS periodontitis*4'447. The antibi-
otic regimens of choice include a combined amoxi-
cillin and metronidazole scheme3'4345-47 and tetracy-
cline administration for long-term and/or short-term
use**8. When the present study started in 1992, we
decided to proceed with an extensive treatment
method including both mechanical and antimicrobial
means of plaque-induced inflammation control.
Although antimicrobial testing was not performed in
the present patients, selection of tetracycline as an
adjunctive systemic antibiotic was stimulated by the
encouraging results of Preus and Gjermo*. During
the active phase of the initial treatment, in both
cases, tetracycline was administered for a limited
period of 2 weeks, in relatively low dosages of
500mg per day. The effectiveness of the initial treat-
ment phase depends largely on the successful elimi-
nation of inflammation, in conjunction with suppres-

Fig 11 Case A: panoramic radiograph of the situation in 2000, showing furcation
involvement in most of the molars, and a generalised pattern of advanced bone loss.

Fig 12 Case B: panoramic radiograph of the situation in 2000, showing furcation
involvement in most of the molars, and a generalised pattern of advanced bone loss.

sion of periodontal pathogens*!. As evidenced in the
present study, the chosen primary, combined
approach resulted in significant improvement in all
clinical parameters, according to the results of the
evaluation of the periodontal status 5 weeks later. At
the same time, the patients' oral hygiene standards
were raised to a satisfactory level, and iatrogenic fac-
tors such as plaque-retentive areas were removed to
facilitate oral hygiene.

Despite the absence of a definitive indication that
oral hygiene level is the crucial factor for treatment
outcome in PLS patients*, it was our belief that, if a
strict maintenance protocol with monthly sessions of
supportive care was enforced, with emphasis on pro-
fessional oral hygiene, maintenance of the periodon-
tal status at an acceptable level may be achieved.
Thereby, it was hoped that future episodes of disease
activity and further periodontal destruction might be
prevented. Based on the assumption that with
increasing age, the symptoms associated with PLS
decrease?, it is clear that by prolonging the life of the
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dentition well into adulthood in PLS patients, its
prognosis may be significantly improved.

In both patients, the outcome of treatment during the
first 4-year follow-up period was successful, in accord-
ance with the results from previous studies*3435414748 |t
may be assumed that in some PLS cases, a favourable
response to simple supportive care during long-term
maintenance is possible, providing that strict oral hygiene
measures are enforced. In both the patients, it became
evident that their gradual withdrawal from the strict
maintenance protocol coincided with recurrence of the
disease, leading to re-establishment of inflammation and
further periodontal breakdown. The fact that the fre-
quency and the severity of the disease episodes
increased over time, as a result of the patients' inability
to comply, strengthens the view that strict plaque con-
trol and preventive measures through maintenance
should be the issues of primary care in PLS cases, regard-
less of the severity of periodontitis and the type of peri-
odontal therapy.

With the continuing periodontal destruction and
the inevitable gradual loss of teeth in PLS patients, it
is essential to maintain stability of the remaining
teeth at the maximum possible level. Therefore, the
decision to provide a fixed prosthesis for patient A
was justified by the fact that the abutment teeth used
were stable, with no clinical signs of inflammation,
and had maintained most of their connective tissue
attachment intact since 1992. Furthermore, with the
new prosthesis, the practice of oral hygiene in the
region became more efficacious.

According to some authors®’, the theory that the
timing of the disease burst is different between indi-
vidual patients may explain why different studies
report different clinical outcomes. Furthermore, over
the years, a number of possible causative factors
have been implicated in the pathogenesis of PLS
periodontitis, including anatomical defects, impaired
host response, microbiological factors and, most
recently, genetic defects. The role of genetic factors
with the ability to affect the host response and/or the
structural defences of the periodontium, thus render-
ing the tissues more susceptible to destruction,
emerges as the most likely primary aetiological fac-
tor that may initiate and enhance the pathogenetic
mechanisms in this type of aggressive periodontitis.
Therefore, it may be assumed that a combination of
different predisposing factors, possibly of genetic ori-
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gin, in conjunction with certain external modifying
agents, such as oral hygiene level or provision of den-
tal care, may determine the onset of the disease and
its rate of progress, as well as the degree of the
patient's response to therapy, on an individual basis.
Under the limitations of the present case report,
the following conclusions can be drawn. Despite the
increasing wealth of information, the pathophysi-
ology of PLS remains unclear. However, the presence
of certain genetic defects exerting a direct, and/or an
indirect pathogenic potential may shed light on the
multi-factorial process in PLS periodontitis. The influ-
ence of other factors, such as oral hygiene, on this
model may possibly determine the rate of disease
advance on an individual basis. On the other hand,
the early diagnosis and provision of periodontal
treatment, followed by the adoption of a strict main-
tenance programme, seem to be the primary issues
in prolonging the longevity of a patient’s dentition.

B Acknowledgements

The authors thank Miss Sappho Gilbert, student
researcher, Thomas Jefferson High School for Science
and Technology, Alexandria, Virginia, for her valuable
assistance in the preparation of the manuscript.

B References

1. Papillon MM, Lefévre P. Deux cas de kératodermie pal-
maire et plantaire symétrique familiale (maladie de Mel-
eda) chez le frére et la soeur. Coexistence dans les deux cas
d'altérations dentaires graves. Bull Soc Fr Dermatol Syphilis
1924;31:82-87.

2. Gorlin RJ, Sedano H, Anderson VE. The syndrome of
palmar-plantar hyperkeratosis and premature periodontal
destruction of the teeth: a clinical and genetic analysis of
the Papillon-Lefévre syndrome. J Pediatr 1964;65:895-908.

3. Haneke E. The Papillon-Lefévre syndrome: Keratosis
palmoplantaris with periodontopathy. Report of a case and
review of the cases in the literature. Hum Genet 1979;
51:1-35.

4. Preus H, Gjermo P. Clinical management of prepubertal
periodontitis in 2 siblings with Papillon-Lefévre syndrome.
J Clin Periodont 1987:14:156-160.

5. Wannenmacher E. Umschau auf dem gebiet der paraden-
tose. Zentrablatt fur die gefamte Zahn-, Mund- und Kief-
erheilkunde 1938;3:81-96.

6.  Lyberg T. Immunological and metabolical studies in two
siblings with Papillon-Lefévre syndrome. J Periodont Res
1982;17:563-568.

7. Schroeder HE, Seger RA, Keller HU, Rateitschak-Pltss EM.
Behavior of neutrophilic granulocytes in a case of Papillon-
Lefévre syndrome. J Clin Periodont 1983;10:618-635.

8. Smith P, Rosenzweig KA. Seven cases of Papillon-Lefévre
syndrome. Periodontics 1967;5:42-46.



Vrahopoulos/Grous Periodontal treatment in siblings with Papillon-Lefévre syndrome

u 177

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Vrahopoulos TP, Barber P, Liakoni H, Newman HN. Ultra-
structure of the periodontal lesion in a case of Papillon-
Lefévre syndrome (PLS). J Clin Periodontol 1988;15:17-26.
Shoshan S, Finkelstein S, Rosenzweig KA. Disc electrophoretic
pattern of gingival collagen isolated from a patient with pal-
moplantar hyperkeratosis. J Periodont Res 1970;5:255-258.
Newman M, Angel |, Karge H, Weiner M, Grinenko V,
Schusterman L. Bacterial studies of the Papillon-Lefévre
Syndrome. J Dent Res 1977;56:545-546.

Jung J, Carranza FA, Newman MG. Scanning electron
microscopy of plaque in Papillon-Lefévre syndrome. J Peri-
odontol 1981;52:442-446.

Preus HR. Treatment of rapidly destructive periodontitis in
Papillon-Lefévre syndrome. Laboratory and clinical obser-
vations. J Clin Periodont 1988;15:639-643.

Tinanoff N, Tanzer JM, Kornman KS, Maderazo EG. Treat-
ment of the periodontal component of Papillon-Lefévre syn-
drome: a case report. J Clin Periodontol 1990;17:373-377.
Kleinfelder JW, Topoll HH, Preus HR, Mdller RF, Lange DE,
Bocker W. Microbiological and immunohistochemical
findings in a patient with Papillon-Lefévre syndrome. J Clin
Periodont 1996;23:1032-1038.

Van Dyke TE, Taubman MA, Ebersole JL, Haffajee AD,
Socransky SS, Smith DJ, Genco RJ. The Papillon-Lefevre
syndrome: neutrophil dysfunction with severe periodontal
disease. Clin Immunol Immunopathol 1984;31:419-429.
Bimstein E, Lustmann J, Sela MN, Neriah ZB, Soskolne WA.
Periodontitis associated with Papillon-Lefévre syndrome. J
Periodontol 1990;61:373-377.

Djawari D. Deficient phagocytic function in Papillon-
Lefévre syndrome. Dermatologica 1978;156:189-192.
Levo Y, Wollner S, Hacham-Zadeh S. Immunological study
of patients with the Papillon-Lefévre syndrome. Clin Exp
Immunol 1980;40:407-410.

Lundgren T, Parhar RS, Renvert S, Tatakis DN. Impaired cy-
totoxicity in Papillon-Lefévre syndrome. J Dent Res
2005;84:414-417.

Lu HKJ, Lin CT, Kwan HW. Treatment of a patient with
Papillon-Lefévre syndrome: a case report. J Periodontol
1987;56:789-793.

Sloan P, Soames JV, Murry JJ, Jenkins WMM. Histopatho-
logical and ultrastructural findings in a case of Papillon-
Lefévre syndrome. J Periodontol 1984;55:482-485.
Celenligil H, Kansu E, Ruacan S, Eratalay K. Papillon-
Lefevre syndrome. Characterization of peripheral blood
and gingival lymphocytes with monoclonal antibodies. J
Clin Periodontol 1992;19:392-397.

Wara-aswapati N, Lertsirivorakul J, Nagasawa T, Kawashima
Y, Ishikawa I. Papillon-Lefévre syndrome: serum immunoglo-
bulin G (IgG) subclass antibody response to periodontopathic
bacteria. A case report. J Periodontol 2001;72:1747-1754.
Hart TC, Hart PS, Bowden DW, Michalec MD, Callison SA,
Walker SJ et al. Mutations of the cathepsin C gene are
responsible for Papillon-Lefévre syndrome. J Med Genet
1999;36:881-887.

Toomes C, James J, Wood AJ, McCormick D, Lench N,
Hewitt C et al. Loss-of-function mutations in the cathepsin
C gene result in periodontal disease and palmoplantar
keratosis. Nat Genet 1999;23:421-424.

Hart TC, Hart PS, Michalec MD, Zhang Y, Marazita ML,
Cooper M et al. Localization of a gene for prepubertal
periodontitis to chromosome 11q14 and identification of a
cathepsin C gene mutation. J Med Genet 2000;37:95-101.
Hart TC, Hart PS, Michalec MD, Zhang Y, Firatli E, Van
Dyke TE et al. Haim-Munk syndrome and Papillon-Lefévre
syndrome are allelic mutations in cathepsin C. J Med
Genet 2000;37:88-94.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Noack B, Gorgens H, Hoffmann T, Fanghénel J, Kocher T,
Eickholz P, Schackert HK. Novel mutations in the cathepsin
C gene in patients with prepubertal aggressive periodon-
titis and Papillon-Lefévre syndrome. J Dent Res
2004,;83:368-370.

de Haar SF, Jansen DC, Schoenmaker T, De Vree H, Everts
V, Beertsen W. Loss-of-function mutations in cathepsin C
in two families with Papillon-Lefévre syndrome are
associated with deficiency of serine proteinases in PMNs.
Hum Mutat 2004;23:524-529.

Ryu OH, Choi SJ, Firatli E, Choi SW, Hart PS, Shen RF et al.
Proteolysis of macrophage inflammatory protein-1 alpha
isoforms LD78beta and LD78alpha by neutrophil-derived
serine proteases. J Biol Chem 2005;280:17415-17421.
Cagli NA, Hakki SS, Dursun R, Toy H, Gokalp A, Ryu OH
et al. Clinical, genetic, and biochemical findings in two sib-
lings with Papillon-Lefévre syndrome. J Periodontol
2005;76:2322-2329.

Wani AA, Devkar N, Patole MS, Shouche YS. Description of
two new cathepsin C gene mutations in patients with
Papillon-Lefévre Syndrome. J Periodontol 2006;77:233-237.
Tinanoff N, Tanzer J, Kornman KS, Maderazo EG. Treatment
of the periodontal component of Papillon-Lefévre syndrome
in 2 unrelated families. J Clin Periodont 1986;13:6-10.
Tinanoff N, Tempro P, Maderazo EG. Dental treatment of
Papillon-Lefévre syndrome: 15-year follow-up. J Clin
Periodont 1995;22:62-86.

Glenwright HD, Rock WP. Papillon-Lefévre syndrome. A
discussion of aetiology and a case report. Br Dent J
1990;6:27-29.

Wiebe CB, Hakkinen L, Putnins EE, Walsh P, Larjava HS.
Successful periodontal maintenance of a case with
Papillon-Lefévre Syndrome: 12-year follow-up and review
of the literature. J Periodontol 2001;72:824-830.

Silness J, Loe H. Periodontal disease in pregnancy. II. Cor-
relation between oral hygiene and periodontal condition.
Acta Odontol Scand 1964;22:121-135.

Loe H, Sillness J. Periodontal disease in pregnancy. I. Preva-
lence and Severity. Acta Odontol Scand 1963;21:533-551.
Eickholz P, Staehle HJ. The reliability of furcation measure-
ments. J Clin Periodontol 1994;21:611-614.

Eickholz P, Kugel B, Pohl S, Naher H, Staehle HJ. Combined
mechanical and antibiotic periodontal therapy in a case of
Papillon-Lefévre syndrome. J Periodontol 2001;72:542-549.
Ishikawa I, Umeda M, Laosrisin N. Clinical, bacteriological,
and immunological examinations and the treatment pro-
cess of two Papillon-Lefévre syndrome patients. J Perio-
dontol 1994,65:364-371.

Ahuja V, Shin RH, Mudgil A, Nanda V, Schoor R. Papillon-
Leféevre syndrome: a successful outcome. J Periodontol
2005;76:1996-2001.

Lundgren T, Crossner CG, Twetman S, Ullbro C. Systemic retin-
oid medication and periodontal health in patients with Papillon-
Lefévre syndrome. J Clin Periodontol 1996,23:176-179.
Rudiger S, Petersilka G, Flemmig TF. Combined systemic and
local antimicrobial therapy of periodontal disease in
Papillon-Lefévre syndrome. J Periodontol 1999;26:847-854.
de Vree H, Steenackers K, De Boever JA. Periodontal treat-
ment of rapid progressive periodontitis in 2 siblings with
Papillon-Lefévre syndrome: 15-year follow-up. J Clin Perio-
dontol 2000;27:354-360.

Pacheco JJ, Coelho C, Salazar F, Contreras A, Slots J, Velazco
CH. Treatment of Papillon-Lefévre syndrome periodontitis. J
Clin Periodontol 2002;29:370-374.

Lundgren T, Renvert S. Periodontal treatment of patients
with Papillon-Lefévre syndrome: a 3-year follow-up. J Clin
Periodontol 2004;31:933-938.

PERIO 2008;5(3):169-177



