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Abstract

Background/aim: Conventional mechanical periodontal treatment of Papillon—
Lefévre syndrome (PLS) has often been reported to fail. This study describes the
outcome of a non-surgical periodontal therapy including antimicrobial treatment of
nine patients diagnosed with PLS. The patients originate from a total of 15 children
and adolescents with PLS for which clinical characteristics are presented.

Methods: Clinical examination including conventional periodontal measurements.
Initial treatment including oral hygiene instruction, scaling and root planing and
systemic amoxicillin-metronidazole therapy for 6 weeks. After that the patients were
enrolled in a 3-month recall maintenance program. In addition to this mechanical
supportive maintenance treatment, tetracycline was prescribed and used continuously

for 1.5 years.

Results/Conclusion: On five patients who were showing acceptable standard of oral
hygiene and also compliance with the antibiotic medication, development of
periodontitis on erupting teeth was prevented and disease activity on the previously
periodontally involved teeth controlled during a 3-year period. Poor results of
treatment were observed for three patients, all siblings. These patients failed to comply
with the medication and also failed to improve their oral hygiene.
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Papillon-Lefévre syndrome (PLS) is
characterized by hyperkeratosis of
hands and feet and by a generalized
aggressive periodontitis in both the
primary and the permanent dentition
(Papillon & Lefevre 1924). The recently
identified genetic defect in PLS has
been mapped to chromosome 11ql4-
q21, which involves mutations of cathe-
psin C (Hart et al. 1999, Toomes et al.
1999). Studies in PLS patients have
shown more than 90% reduction in ca-
thepsin C activity (Toomes et al. 1999,
Hart et al. 2000). The main function of
cathepsin C is thought to be protein
degradation and proenzyme activation
(Rao et al. 1997). The lack of functional
cathepsin C in PLS may be associated
with a reduced host response against
bacteria in dental plaque (Oguzkurt
et al. 1996). Despite these advances in

characterizing the genetic basis of the
syndrome, the pathogenic mechanisms
leading to the periodontal involvement
remain elusive.

An impaired chemotactic and phago-
cytic function of polymorphonuclear
leukocytes (PMNs) has been described
in many reports (Borroni et al. 1985,
Bimstein et al. 1990, D’ Angelo et al. 1992,
Brown et al. 1993, Bullon et al. 1993,
Tinanoff et al. 1995, Firatli et al. 1996,
Boutsi et al. 1997, Ghaffer et al. 1999,
Liu et al. 2000). In contrast to the above
studies, Lyberg (1982) and Schroeder
et al. (1983), however, reported normal
PMN chemotaxis. Few reports have
addressed lymphocyte function in PLS.
Some reports document decreased pro-
portions of certain lymphocyte sub-
populations (Celenligil et al. 1992,
D’Angelo et al. 1992, Gongora et al.

1994), while other reports have failed to
find any change in the peripheral
lymphocyte populations (Levo et al.
1980, Firatli et al. 1996). Thus, the avail-
able reports on immunological altera-
tions in PLS patients do not provide
any consistent findings. This has left
the question of whether immunologic
functions are impaired in PLS unan-
swered.

It has been suggested that the devel-
opment of periodontal disease in PLS
patients might be associated with a
specific profile of suspected subgingival
pathogens coupled with some still un-
known nature of altered and reduced
immune defence. In a number of case
reports, Actinobacillus actinomycetem-
comitans has been observed in subgin-
gival plaque samples from periodontal
pockets in cases with PLS (Van Dyke
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et al. 1984, Preus 1988, Vrahopoulos
et al. 1988, Bimstein et al. 1990, Eronat
et al. 1993, Ishikawa et al. 1994, Kressin
et al. 1995, Tinanoff et al. 1995, Klein-
felder et al. 1996, Boutsi et al. 1997,
Riidiger et al. 1999, De Vree et al. 2000,
Eickholz et al. 2001, Wiebe et al. 2001,
Pacheco et al. 2002). Other putative
periopathogens including Porphyromo-
nas gingivalis, Fusobacterium nuclea-
tum, Bacteroides forsythus, Treponema
denticola and Prevotella intermedia
have also been implicated to play a role
in PLS periodontal pathogenesis (Cler-
ehugh et al. 1996, Velazco et al. 1999).
The subgingival microbial profile for
patients of the present study was report-
ed previously (Lundgren et al. 1998).
Our analyses failed to demonstrate a
PLS-specific profile of the subgingival
infection, as the bacterial composition
of the sampled sites closely resembled
that characterizing deep pockets in adult
periodontitis patients.

Early case reports on periodontal
treatment in PLS patients describe un-
successful outcome and tooth loss lead-
ing to edentulism as an unavoidable part
of this syndrome (Gorlin et al. 1964, Haim
& Munk 1965, Krebs 1978). Treatment
with oral hygiene instructions and scal-
ing and root planing has been reported
unsuccessful (Hathway 1982, Bimstein
et al. 1990, Hattab et al. 1995). Non-
surgical treatment combined with use of
systemic antibiotics (Rateitschak-Pliiss
& Schroeder 1984, Glenwright & Rock
1990, Bullon et al. 1993, De Vree et al.
2000) and additional periodontal sur-
gery (Van Dyke et al. 1984, Bullon et al.
1993) has also been reported to fail.

One proposed mode of periodontal
treatment in PLS has been to extract all
primary teeth in order to decrease the
risk of transferring the microbiota from
infected sites in the primary dentition to
the permanent dentition. Baer & Mc-
Donald (1981) recommended extractions
of all deciduous teeth by 3 years of age
followed by a 3-month edentulous period
prior to insertion of full dentures. Sys-
temic tetracycline was recommended at
the time of denture insertion and as the
permanent teeth were erupting. Variants
of this protocol have been advocated by
Preus & Gjermo (1987) and Tinanoff
et al. (1986, 1995).

Some recent reports describe a posi-
tive response to periodontal treatment in
PLS. The non-surgical periodontal treat-
ment of these patients was often com-
bined with extractions of severely aff-
ected teeth, use of systemic antibiotics

and supportive maintenance care. Erupt-
ing teeth and even some of the teeth
showing periodontal disease were suc-
cessfully treated and kept healthy for an
extended length of time (Preus & Gjermo
1987, Ishikawa et al. 1994, Boutsi et al.
1997, Riidiger et al. 1999, De Vree et al.
2000, Pacheco et al. 2002). Although
these reports are limited to descriptions
of successful outcome in few patients
only, they suggest that there might be a
possibility to halt the periodontal dis-
ease process if one uses a combined,
intensive mechanical and antimicrobial
treatment approach in PLS patients. The
present report describes the outcome
following treatment of nine patients
using such an approach, including a 3-
year follow-up.

Material and Methods
Subjects

The nine cases described in this report
originate from a total of 15 children and
adolescents, 6-18 years of age, diag-
nosed with PLS in accordance with the
criteria by Papillon & Lefevre (1924)
and referred to the periodontal clinic at
King Faisal Specialist Hospital & Re-
search Center in Riyadh, Saudi Arabia.

Characteristics for these 15 patients
are presented in Table 1. Sibling groups
accounted for 14 of the 15 patients.

Consanguinity of parents could be
confirmed for all 15 patients. Calcifica-
tions of falx cerebri were radiographi-
cally found for two patients. Parents of
four patients reported a history of suscepti-
bility to milder infections like colds, ear
and skin infections of their children. Six
patients were on retinoid medication.
Parents of all patients reported that the
patients had lost all their primary teeth
as a result of periodontitis. Four patients
had received periodontal treatment in-
cluding extractions of severely involved
teeth, repeated oral hygiene instructions,
chlorhexidine rinsing, scaling and root
planing, periodontal surgery and inter-
mittent prescription of antibiotics.

All patients except one demonstrated
poor oral hygiene. Typically, the gingi-
va was red, swollen and bled easily on
probing. Most teeth demonstrated in-
creased probing depth. Sulcular puru-
lent exudate was a common finding
from teeth with deep lesions. Four
patients had severe halitosis. Six of the
15 patients demonstrated severe perio-
dontitis deemed untreatable on all
erupted permanent teeth resulting in
extractions after the initial examination
(numbers 10-15). These patients were
provided with full dentures. Among the
remaining nine patients, extractions of
teeth considered untreatable were also
performed, leaving a variable number of
permanent teeth to be treated (Table 1).

Table 1. Age, gender (M, male; F, female), consanguinity of parents, calcification of falx
cerebri, susceptibility to infection, retinoid medication, previous periodontal treatment, number
of teeth and number of extractions at the initial examination

Sus.  Retinoid No. of No. of teeth
Patient Age Gender Cons. Calcif. toinf. med. Treatment teeth  extracted™
17 10 F + - - + - 6 2
2f 8 F + - - - - 6 4
37 14 M + - + - + 18 8
4t 9 M + - + + + 9 6
5t 11 F + - - - + 18 4
6° 11 M + - - - - 9 2
val 6 F + - - + - 2 0
8" 11 M + - - + - 3 1
97 8 F + - - + - 7 4
10 14 F + + + + + 5 5
117 14 F + + + - - 16 16
128 14 F + - - - - 15 15
13%* 14 F + - - - - 10 10
147 17 M + - - - - 2 2
15%* 18 M + - - - — 4 4

*Teeth deemed untreatable at initial extraction.
Patients 1-3 are siblings.

tpatients 4-5 are siblings.

SPatients 6 and 12 are siblings.

TPatients 7-9 and 11 are siblings.

**Patients 13—15 are siblings.



Treatment

The treatment protocol was designed
together with the physicians responsible
for the patients’ medical care.

In a previous, retrospective study of
our PLS patients, we did not observe
any positive effects of retinoid medica-
tion on periodontal health (Lundgren
et al. 1996). Therefore, after consulting
the patients’ dermatologists, it was
decided to discontinue the retinoid
medication, considering the relatively
positive effects of local treatment of the
skin lesions, and the potential adverse
effects of the retinoid drugs.

Periodontal treatment was initiated
with an intensive non-surgical treatment
in several visits during 6 weeks, includ-
ing oral hygiene instruction, profes-
sional polishing, scaling and root
planing and instructions to rinse with
chlorhexidine (0.2%) for 1min, twice
daily. During this entire 6-week treat-
ment phase, the patients were prescribed
to use amoxicillin (250 mg twice/day)
and metronidazole (250-500mg three
times/day). Compliance with the anti-
biotic regime was asked and recorded at
each treatment visit.

After the initial 6-week treatment
period, all patients were scheduled for
maintenance care every 3 months. At
the maintenance visits, the oral hygiene
level was categorized from an overall
evaluation by the therapist (excellent,
fair, good or poor). Oral hygiene was
reinforced and the teeth were polished
using rubber cup and sodium fluoride
polishing paste. Supra- and subgingival
scaling was performed as needed. In
addition to this mechanical maintenance
treatment, tetracycline (250 mg/day)
was prescribed and used continuously
for 1.5 years. Compliance with this
antibiotic medication was inquired and
recorded at each maintenance visit.

Results

The outcome of treatment for teeth
considered treatable after initial exam-
ination is presented in Table 2. In four
patients (numbers 1-4), all these teeth
had probing depth<<3 mm at the 3-year
follow-up. In two patients (numbers 5
and 6), a few teeth had residual probing
depth=4mm. In three patients (num-
bers 7-9), treatment had been unsuc-
cessful leading to extractions.

The treatment results for teeth erupt-
ing during the 3-year observation period
are shown in Table 3. In five patients
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Table 2. Treatment outcome for teeth present at initial examination

No. of teeth with probing depth

<3mm 4-5 mm >6mm
No. of teeth
Patient No. of teeth® initial 3 years initial 3 years initial 3 years extracted
1 4 2 4 0 0 2 0 0
2 2 0 2 2 0 0 0 0
3 10 0 10 3 0 7 0 0
4 3 0 3 2 0 1 0 0
5 14 9 10 3 2 2 2 0
6 7 2 4 1 3 4 0 0
7 2 2 0 0 0 0 0 2
8 2 0 0 0 0 2 0 2
9 3 3 2 0 0 0 0 1

*After extraction of teeth considered untreatable.

Table 3. Treatment outcome for teeth erupting during the 3-year observation period

No. of teeth with probing depth

No. of teeth No. of teeth
Patient erupting <3mm 4-5mm >6mm extracted
1 11 11 0 0 0
2 16 12 4 0 0
3 0 0 0 0 0
4 10 10 0 0 0
5 6 5 1 0 0
6 5 2 3 0 0
7 8 4 0 0 4
8 13 2 2 7 2
9 10 4 0 0 6

Table 4. Overall evaluation of treatment outcome relative to compliance with the antibiotic
medications, and to the maintenance of oral hygiene levels

Compliance with Oral hygiene Treatment
Patient antibiotic medication® level” outcome?
1% as prescribed excellent excellent
2% as prescribed excellent excellent
3:‘ as prescribed poor excellent
4 as prescribed good excellent
57 as prescribed fair good
6 irregular poor fair
7 not compliant fair poor
8** not compliant poor poor
9** not compliant poor Poor

*Based upon overall evaluation of recordings made during the initial 6 weeks of amoxicillin/
metronidazole medication and the 1.5 years of tetracycline medication.

"Based upon the predominant ratings recorded at each of the 3-month maintenance visits during the
entire observation period (subjective ratings by the therapist entered into patient records).

Based upon retention of teeth and absence of periodontal lesions during the 3-year observation
period as described in Tables 2 and 3 (compare for details).

Spatients 1-3 are siblings.
Patients 4 and 5 are siblings.
**Patients 7-9 are siblings.

(numbers 1, 2 and 4-6), no lesion >6 mm
had developed at these teeth. In three
patients (numbers 7-9), periodontal
disease developed following eruption
of several teeth resulting in extractions.

An overall evaluation of treatment
outcome for the nine patients is pre-

sented in Table 4. Results of treatment
have been classified as excellent to poor
based upon the findings presented in
Tables 2 and 3. The degree of compli-
ance with the antibiotic treatments and
the predominant level of oral hygiene
during the 3-year observation period for
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each patient are also shown in Table 4.
It can be seen that treatment outcome
classified as excellent or good was accom-
plished in five patients (numbers 1-5;
two groups of siblings), all of whom had
complied with the antibiotic medica-
tions. The oral hygiene levels in these
patients varied from excellent to poor.
Poor results of treatment were observed
for three patients (numbers 7-9), all
siblings. These patients failed to comply
with the antibiotic medications and also
failed to improve their oral hygiene.

Discussion

Haneke (1979) used the following three
criteria to classify a case as PLS: (i)
palmoplantar hyperkeratosis; (ii) loss of
primary and permanent teeth; and (iii)
autosomal recessive inheritance. The
population prevalence of PLS is report-
ed to be one case in 1-4 million people
(Gorlin et al. 1964). With both parents
as recessive carriers, there is a 25%
chance of producing offspring with PLS
(Hart & Shapira 1994). All 15 patients
initially examined in our study had
parent consanguinity, and sibling groups
accounted for 14 of these 15 individu-
als. This is in concordance with reviews
by Gorlin et al. (1964) and Haneke
(1979) reporting that PLS displays a
familiar aggregation.

Increased susceptibility to infections
is reported for approximately 20% of
PLS cases. Most of these reports
describe susceptibility to furunculosis,
pyogenic infections of the skin, bron-
chitis, tonsillitis and pneumonia (Gorlin
et al. 1964, Haim & Munk 1965,
Haneke et al. 1975, Bravo-Piris et al.
1983, Bergman & Friedman-Birnbaum
1988, Glenwright & Rock 1990, D’ An-
gelo et al. 1992, Oguzkurt et al. 1996).
Pyogenic liver abscesses for PLS
patients has also been reported (Tosti
et al. 1988, Khandpur & Reddy 2001,
Almuneef et al. 2003). In our study, four
of the patients reported a history of
susceptibility to milder infections like
colds, ear and skin infections.

Intracranial calcifications of falx
cerebri in some PLS patients was
reported by Brownstein & Skolnik
(1972), El Darouti et al. (1988) and
Kellum (1989). In the present study,
calcifications of falx cerebri were radio-
graphically found for two patients.

As mentioned before, in a previous,
retrospective study of our PLS patients,
we did not observe any positive effects

of retinoid medication on periodontal
health (Lundgren et al. 1996). There-
fore, after consulting the patients’
dermatologists, it was decided to dis-
continue this medication.

When our study started in 1994, there
were only a few reports on successful
outcome of treatment of periodontitis in
PLS patients. Preus & Gjermo (1987)
reported two siblings treated over a 4.5-
year period. One of the patients, after
having experienced 9 months of eden-
tulousness, had four newly erupted teeth
when treatment was started. These teeth
and other teeth erupting during the
study were kept healthy throughout the
observation period. The other patient
had deep periodontal pockets on six
remaining teeth when treatment was
started. Three of these teeth were
extracted during the observation period
but teeth with no involvement at the
start of the study and teeth erupting
during the period remained unaffected
till the end of the study. Both patients
were provided extensive periodontal
treatment including tetracycline admin-
istration and supportive periodontal
therapy. Use of tetracycline was inter-
mittent for the first 2 years, but
continuous during the following 2.5
years.

In all our patients, the primary teeth
were lost before the start of the study.
Most of the patients showed severe
periodontitis. We decided to use an
extensive treatment modality involving
both mechanical and antimicrobial
means of plaque and infection control.
The choice of a combined amoxicillin
and metronidazole therapy during the
initial 6-week treatment phase was
based on the documented effects of this
combination on putative periodontal
pathogens (van Winkelhoff 1989). Se-
lection of tetracycline for our long-term
use during maintenance was stimulated
by the results of Preus & Gjermo
(1987), coupled with the fact that
tetracycline has been used over many
years for long-term treatment of skin
lesions, with a minimum of adverse
effects (Del Rosso 2000).

In three of our patients, all siblings,
the outcome of treatment was poor.
These patients did not show compliance
with the antibiotic medications. In
addition, the oral hygiene level during
the follow-up period was unsatisfactory.
On the other hand, our results suggest
that if the patients were compliant with
the antibiotics regimen and if the overall
oral hygiene level was adequate during

the 3-year follow-up period, result of
treatment was successful. This is in
accordance with other authors reporting
individual cases (Tinanoff et al. 1986,
1995, Preus & Gjermo 1987, Boutsi
et al. 1997, Riidiger et al. 1999, De
Vree et al. 2000, Eickholz et al. 2001,
Pacheco et al. 2002).

Although observations do not directly
indicate that the level of oral hygiene
stands out as the crucial factor for
treatment outcome, it was our clinical
impression that if patients were able to
obtain an acceptable standard of oral
hygiene, development of periodontitis
on erupting teeth can be prevented and
disease activity on the previously in-
volved teeth controlled.

PLS patients are reported to complain
about loose teeth, halitosis, swollen
gums, food impaction and pain during
chewing (Haneke 1979, Lu et al. 1987,
Ghandour 1989). Multiple periodontal
abscesses are common (Haneke 1979,
Lu et al. 1987). Progressing periodontal
disease leading to tooth loss is a major
trauma in these children. Extensive and
repeated orthodontic and prosthodontic
treatment may become necessary to
provide the children with a functional
dentition during the growth period of
their jaws. Edentulousness and place-
ment of full dentures that need to be
renewed at short intervals is an equally
unappealing option. Against this back-
ground, an extensive and continuous
mechanical and antimicrobial perio-
dontal treatment like the one of the
present report seems justified, in light of
the fact that this treatment may lead to
preservation of a periodontally healthy
and functional dentition over several
years in some patients.

References

Almuneef, M., Al Khenaizan, S., Al Ajaji, S. &
Al Anazi, A. (2003) Pyogenic liver abscess
and Papillon-Lefévre syndrome: not a rare
association. Pediatrics 111, 85-88.

Baer, P. N. & McDonald, R. E. (1981)
Suggested mode of periodontal therapy for
patients with Papillon-Lefevre syndrome.
Periodontal Case Reports 1, 10.

Bergman, R. & Friedman-Birnbaum, R. (1988)
Papillon-Lefévre syndrome: a study of the
long-time clinical course of recurrent pyo-
genic infections and the effects of etretinate
treatment. British Journal of Dermatology
119, 731-736.

Bimstein, E., Lustmann, J., Sela, M. N., Neriah,
Z. B. & Soskolne, W. A. (1990) Periodontitis
associated with Papillon-Lefévre syndrome.
Journal of Periodontology 61, 373-377.



Borroni, G., Pagani, A., Carcaterra, A., Pericoli,
R., Gabba, P. & Marconi, M. (1985) Immuno-
logical alterations in a case of Papillon—
Lefévre syndrome with recurrent cutaneous
infections. Dermatologica 170, 27-30.

Boutsi, A. B., Umeda, M., Nagasawa, T.,
Laosrisin, N. & Ishikawa, I. (1997) Follow-
up of two cases of Papillon—Lefevre syn-
drome and presentation of two new cases.
The International Journal of Periodontics &
Restorative Dentistry 17, 335-347.

Brown, R. S., Hays, G. L., Flaitz, C. M,,
O’Neill, P. A., Abramovitch, K. & White, R.
R. (1993) A possible late onset variation of
Papillon-Lefevre syndrome: report of 3 cases.
Journal of Periodontology 64, 379-386.

Brownstein, M. M. & Skolnik, P. (1972)
Papillon-Lefevre syndrome. Archives of
Dermatology 88, 533-534.

Bravo-Piris, J., Aparicio, M., Moran, M. &
Armijo, M. (1983) Papillon-Lefevre syn-
drome. Dermatologica 166, 97-103.

Bullon, P., Pascual, A., Fernandez-Novoa, M. C.,
Borobio, M. V., Muniain, M. A. & Camacho,
F. (1993) Late onset Papillon-Lefevre syn-
drome? A chromosomic, neutrophil function
and microbiological study. Journal of Clin-
ical Periodontology 20, 662—667.

Celenligil, H., Kansu, E., Ruacan, S. &
Eratalay, K. (1992) Papillon-Lefevre syn-
drome. Characterization of peripheral blood
and gingival lymphocytes with monoclonal
antibodies. Journal of Clinical Perio-
dontology 19, 392-397.

Clerehugh, V., Drucker, D. B., Seymour, G. J.
& Bird, P. S. (1996) Microbiological and
serological investigation of oral lesions in
Papillon-Lefeévre syndrome. Journal of Clin-
ical Pathology 49, 255-257.

D’Angelo, A., Margiotta, V., Ammatuma, P. &
Sammartano, F. (1992) Treatment of pre-
pubertal periodontitis. A case report and
discussion. Journal of Clinical Perio-
dontology 19, 214-219.

Del Rosso, J. Q. (2000) Systemic therapy for
rosacea: focus on oral antibiotic therapy and
safety. Cutaneous Medicine for the Practi-
tioner 66 (Suppl.), 7-13.

De Vree, H., Steenackers, K. & de Boever, J. A.
(2000) Periodontal treatment of rapid pro-
gressive periodontitis in 2 siblings with
Papillon-Lefevre syndrome: 15-years fol-
low-up. Journal of Clinical Periodontology
27, 354-360.

Eickholz, P., Kugel, B., Pohl, S., Niher, H. &
Staehle, H. J. (2001) Combined mechanical
and antibiotic periodontal therapy in a case of
Papillon-Leféevre syndrome. Journal of
Periodontology 72, 542-549.

El Darouti, M. A., Al Raubaie, S. M. & Eiada,
M. A. (1988) Papillon-Lefevre syndrome.
Successful treatment with oral retinoids in
three patients. International Journal of Der-
matology 27, 63—66.

Eronat, N., Ucar, F. & Kilinc, G. (1993)
Papillon-Lefevre syndrome: treatment of
two cases with a clinical microbiolo-
gical and histopathological investigation.
Journal of Clinical Pediatric Dentistry 17,
99-104.

Periodontal treatment in Papillon—Lefevre syndrome

Firatli, E., Gurel, N., Efeoglu, A. & Badur, S.
(1996) Clinical and immunological findings in
2 siblings with Papillon-Lefévre syndrome.
Journal of Periodontology 67, 1210-1215.

Ghaffer, K. A., Zahran, F. M., Fahmy, H. M. &
Brown, R. S. (1999) Papillon-Lefévre syn-
drome. Neutrophil function in 15 cases from
4 families in Egypt. Oral Surgery, Oral
Medicine, Oral Pathology, Oral Radiology
and Endodontics 88, 320-325.

Ghandour, 1. (1989) Hyperkeratosis palmoplan-
taris with premature periodontal destruction
(Papillon—Lefevre syndrome) — report of two
cases. East African Medical Journal 66,
615-619.

Glenwright, H. D. & Rock, W. P. (1990)
Papillon-Lefevre syndrome. A discussion of
aetiology and a case report. British Dental
Journal 168, 27-29.

Gongora, R., Corell, A., Regueriro, J. R,
Carasol, M., Rodriguez-Gallego, C., Paz-
Artal, E., Timon, M., Allende, L. & Arnaiz-
Villena, A. (1994) Peripheral blood reduction
of memory (CD29+, CD45RO+, and
“‘bright’”” CD2+ and LFA-1+) T lympho-
cytes in Papillon-Lefévre syndrome. Human
Immunology 41, 185-192.

Gorlin, R. J., Sedano, H. & Anderson, V. E.
(1964) The syndrome of palmar—plantar
hyperkeratosis and premature periodontal
destruction of the teeth. The Journal of
Pediatrics 65, 895-906.

Haim, S. & Munk, J. (1965) Keratosis palmo-
plantaris congenita, with periodontosis, arachno-
dactyly and a pecullar deformity of terminal
phalanges. British Journal of Dermatology
77, 42-54.

Haneke, E. (1979) The Papillon-Lefévre syn-
drome: keratosis palmoplantaris with perio-
dontopathy. Human Genetics 51, 1-35.

Haneke, E., Hornstein, O. P. & Lex, C. (1975)
Increased susceptibility to infections in the
Papillon-Lefevre syndrome. Dermatologica
150, 283-286.

Hart, P. S., Zhang, Y., Firatli, E., Uygur, C.,,
Lotfazar, M., Michalec, M. D., Marks, J. J.,
Lu, X., Coates, B. J., Seow, W. K., Marshall,
R., William, D., Reed, R. B., Wright, J. T. &
Hart, T. C. (2000) Identification of cathepsin
C mutations in ethnically diverse Papillon—
Lefevre syndrome patients. Journal of Med-
ical Genetics 37, 927-932.

Hart, T. C., Hart, P. S., Bowden, D. W.,
Michalec, M. D., Callison, S. A., Walker,
S.J., Zhang, Y. & Firatli, E. (1999) Mutation
of the cathepsin C gene are responsible for
Papillon-Lefevre syndrome. Journal of Med-
ical Genetics 36, 881-887.

Hart, T. C. & Shapira, L. (1994) Papillon—
Lefévre syndrome. Periodontology 2000 6,
88-100.

Hathway, R. (1982) Papillon-Lefevre syn-
drome. British Dental Journal 153, 370-371.

Hattab, F. N., Rawashdeh, M. R., Yassin, O.
M., Al-Momani, A. S. & Al-Ubosi, M. M.
(1995) Papillon-Lefevre syndrome: a review
of the literature and a report of 4 cases.
Journal of Periodontology 66, 413-420.

Ishikawa, 1., Umeda, M. & Laosrisin, N. (1994)
Clinical, bacteriological, and immunological

937

examination and the treatment process of two
Papillon-Lefevre syndrome patients. Journal
of Periodontology 65, 364-371.

Khandpur, S. & Reddy, B. S. (2001) Papillon—
Lefévre syndrome with pyogenic hepatic
abscess: an association. Pediatric Dermatol-
ogy 18, 45-47.

Kellum, E. R. (1989) Papillon-Leféevre syn-
drome in four siblings treated with Etretinate.
International Journal of Dermatology 28,
605-608.

Kleinfelder, J. W., Topoll, H. H., Preus, H. R.,
Miiller, R. F., Lange, D. E. & Bocker, W.
(1996) Microbiological and immunohistolo-
gical findings in a patient with Papillon—
Lefévre syndrome. Journal of Clinical Perio-
dontology 23, 1032-1038.

Krebs, A. (1978) Papillon-Lefevre syndrome.
Dermatologica 156, 59-63.

Kressin, S., Herforth, A., Preis, S., Wahn, V. &
Lenard, H. G. (1995) Papillon-Lefévre
syndrome — successful treatment with a
combination of retinoid and concurrent
systemic periodontal therapy: case report.
Quintessence International 26, 795-803.

Levo, Y., Wollner, S. & Hacham-Zadeh, S.
(1980) Immunological study of patients with
the Papillon-Lefévre syndrome. Clinical and
Experimental Immunology 40, 407-410.

Liu, R., Cao, C., Meng, H. & Tang, Z. (2000)
Leukocyte function in 2 cases of Papillon—
Lefévre syndrome. Journal of Clinical Perio-
dontology 27, 69-73.

Lu, H.-K. J,, Lin, C.-T. & Kwan, H.-W. (1987)
Treatment of a patient with Papillon-Lefévre
syndrome. Journal of Periodontology 58,
789-793.

Lundgren, T., Crossner, C-G., Twetman, S. &
Ullbro, C. (1996) Systemic retinoid medica-
tion and periodontal health in patients with
Papillon-Lefevre syndrome. Journal of Clin-
ical Periodontology 23, 176-179.

Lundgren, T., Renvert, S., Papapanou, P. N. &
Dahlén, G. (1998) Subgingival microbial
profile of Papillon-Lefévre patients assessed
by DNA-probes. Journal of Clinical Perio-
dontology 25, 624-629.

Lyberg, T. (1982) Immunological and meta-
bolic studies in two siblings with Papillon—
Lefévre syndrome. Journal of Periodontal
Research 17, 563-568.

Oguzkurt, P., Tanyel, F. C., Buyukpamukcu, N.
& Hicsonmez, A. (1996) Increased risk of
liver abscess in children with Papillon—
Leféevre syndrome. Journal of Pediatric
Surgery 31, 955-956.

Pacheco, J. J., Coelho, C., Salazar, F., Con-
treras, A., Slots, J. & Velazco, C. H. (2002)
Treatment of Papillon-Leféevre syndrome
periodontitis. Journal of Clinical Perio-
dontology 29, 370-374.

Papillon, M. M. & Lefeévre, P. (1924) Deux cas
de keratodermie palmaire et plantaire symé-
trique familiale (maladie de Meleda) chez le
frere et la sceur. Coexistence dans les deus
cas d alterations dentaires grabes. Bulletin de
la Soceite Francaise de Dermatologie et de
Syphiligraphie 31, 82-87.

Preus, H. R. (1988) Treatment of rapidly des-
tructive periodontitis in Papillon-Lefevre



938  Lundgren & Renvert

syndrome. Journal of Clinical Periodontology
15, 639-643.

Preus, H. R. & Gjermo, P. (1987) Clinical
management of prepubertal periodontitis in 2
siblings with Papillon—Lefévre syndrome. Jour-
nal of Clinical Periodontology 14, 156-160.

Rao, N. V., Rao, G. V. & Hoidal, J. R. (1997)
Human dipeptidyl-peptidase 1. Journal of
Biological Chemistry 272, 10260-10265.

Rateitschak-Pliiss, E. M. & Schroeder, H. E.
(1984) History of periodontitis in a child with
Papillon-Lefevre syndrome. Journal of
Periodontology 55, 35-46.

Riidiger, S., Petersilka, G. & Flemming, T. F.
(1999) Combined systemic and local anti-
microbiol therapy of periodontal disease in
Papillon—Lefevre syndrome. Journal of Clin-
ical Periodontology 26, 847-854.

Schroeder, H. E., Seger, R. A., Keller, H. U. &
Rateitschak-Pliiss, E. M. (1983) Behavior of
neutrophilic granulocytes in a case of Papil-
lon-Lefevre syndrome. Journal of Clinical
Periodontology 10, 618—635.

Tinanoff, N., Tanzer, J. M., Kornman, K. S. &
Maderazo, E. G. (1986) Treatment of the
periodontal component of Papillon-Lefévre

syndrome. Journal of Clinical Periodonto-
logy 13, 6-10.

Tinanoff, N., Tempro, P. & Maderazo, E. G.
(1995) Dental treatment of Papillon-Lefevre
syndrome: 15 year follow-up. Journal of
Clinical Periodontology 22, 609—-612.

Tosti, A., Manuzzi, P., Barazzi, F. & Costa, A.
(1988) Is etretinate dangerous in Papillon—
Lefévre syndrome? Dermatologica 176,
148-150.

Toomes, C., James, J., Wood, A. J. et al. (1999)
Loss-of-function mutations in the cathepsin
C gene result in periodontal disease and
palmoplantar keratosis. Nature Genetics 23,
421-424.

van Dyke, T. E., Taubman, M. A., Ebersole, J.
L., Haffajee, A. D., Socransky, S. S., Smith,
D. J. & Genco, R. J. (1984) The Papillon—
Lefévre syndrome: neutrophil dysfunction
with severe periodontal disease. Clinical
Immunology and Immunopathology 31,
419-429.

van Winkelhoff, A. J., Rodenberg, J. P., Goene,
R.J.,, Abbas, F., Winkel, E. G. & de Graaff, J.
(1989) Metronidazole plus amoxicillin in the
treatment of Actinomycetemcomitans asso-

ciated periodontitis. Journal of Clinical
Periodontitis 16, 128—131.

Velazco, C. H., Coelho, C., Salzar, F., Con-
treras, A., Slots, J. & Pacheco, J.J (1999)
Microbiological features of Papillon-Lefévre
syndrome periodontitis. Journal of Clinical
Periodontology 26, 622—-6217.

Vrahopoulos, T. P., Barber, P., Liakoni, H. &
Newman, H. N. (1988) Ultrastructure of the
periodontal lesions in a case of Papillon—
Lefévre syndrome. Journal of Clinical Perio-
dontology 15, 17-26.

Wiebe, C. B., Hikkinen, L., Putkins, E. E.,
Walsh, P. & Larjava, H. S. (2001) Successful
periodontal maintenance of a case with
Papillon-Lefevre syndrome: 12-year follow-
up and review of the literature. Journal of
Periodontology 72, 824-830.

Address:

Tord Lundgren

Department of Periodontics
Loma Linda University
24860 Taylor Street

CA 923 54, USA

Fax: +1 909 5584801
E-mail: tlundgren@sd.llu.edu



This document is a scanned copy of a printed document. No warranty is given about
the accuracy of the copy. Users should refer to the original published version of the
material.



