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Abstract 
 

Background: Papillon-Lefevre syndrome is a rare autosomal recessive genetic disorder 

which is characterized by palmar plantar hyperkeratosis with precocious progressive 

periodontal disease that results in premature exfoliation of primary and permanent 

dentitions. Consanguinity of parents is evident in about one third of cases.  

Context: Here we report a case of 22 year old male who presented with Papillon-Lefevre 

syndrome. The etiopathogenesis, investigations, differential diagnosis, complications and 

management of this syndrome are also discussed here. 

Importance: It is a serious condition leading to social stigma as the individual suffering 

from this disorder often faces an edentulous state at a very early age. Early recognition and 

treatment especially with oral retinoids have shown promising results to some extent. 

However stem cell therapy can be expected to be a turning point in the dental treatment of 

such patients. 

 

Key words: Aggressive periodontitis, palmar and plantar hyperkeratosis 

 

Introduction 

Papillon–Lefèvre syndrome (PLS) is characterized by keratosis palmoplantaris with 

periodontopathia. It is a rare autosomal recessive trait and parental consanguinity is 

demonstrated in 20 to 40% of cases.1PLS usually has its onset between 1 to 4 years of age. 

Males and females are equally affected without any racial predominance. Its prevalence is 

estimated to be 1 to 4 per million in the general population with a carrier rate of 2 to 4 per 

1000.1 
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Case Report 

A 22 year old male patient presented with a chief complaint of loosening of all his teeth 

since 10 years of age. He had to face social stigma since childhood because of the condition 

of his teeth. He had lost all his deciduous teeth by around 5-6 years of age and many of his 

permanent teeth were extracted due to mobility. Early loss and mobility of teeth hampered 

his psychological well-being and caused difficulty in speech, chewing and tooth brushing. 

Although he had undergone periodontal surgeries and replacement of the missing teeth, he 

was not satisfied with the results. He reported of consuming betel quid and alcohol to 

compensate his bad mouth odour. His medical history was non-contributory but his family 

history revealed that his parents had a consanguineous marriage. He gave no history of 

similar condition among his siblings or his relatives.  

On general examination he was moderately built & adequately nourished. The most striking 

feature on extra oral examination was presence of symmetric, well-demarcated, yellowish, 

keratotic plaques over the skin of his soles and creases of his palms with areas of scaling of 

skin (Fig. 1). He reported of having developed fissures in skin of palms and soles when he 

was 10 years old that resulted in peeling off of skin leaving red thin skin underneath. His 

oral examination revealed poor oral hygiene with generalized gingival inflammation, 

recession & multiple periodontal abscesses (Fig. 2). He had multiple missing teeth with only 

20 teeth (11, 12, 13, 17, 21, 22, 23, 28, 31, 32, 33, 35, 37, 38, 41, 42, 43, 44, 45, 47) present 

in his mouth having deep periodontal pockets and grade III mobility. Halitosis was 

significant. The fixed partial denture replacing missing teeth in the first and fourth quadrant 

were mobile.   

OPG revealed multiple missing teeth and generalized severe interdental bone loss upto the 

apical third of the roots of all the remaining teeth, with increased spacing between the teeth. 

Fixed partial denture prosthesis were seen in the first and fourth quadrant. The mandibular 

left second molar showed a “Floating in space” appearance (Fig. 3). PA view of Skull 

showed no evidence of any calcifications of Falx cerebri. Routine haematological and 

biochemical investigations did not show any significant abnormalities except that the 

lymphocytes were slightly low (21.4%). Although the patient tested negative for HIV 

infection, his CD3 and CD4 counts were low. 

The features of severe aggressive periodontitis associated with Palmo – Plantar keratosis 

prompted a clinical diagnosis of Papillon Lefevre Syndrome. The skin condition was 

confirmed by dermatologist as palmar plantar hyperkeratosis.  Due to the severe periodontal 

destruction in all the teeth, it was decided to carry out total extraction and replacement with 

complete dentures.  

 

Discussion 

Papillon Lefèvre syndrome (PLS) was first described by two French physicians Papillon and 

Lefevre in 1924.2 The disease is characterized by diffuse palmoplantar hyperkeratosis and 

juvenile periodontitis.3 Palmoplantar hyperkeratosis usually manifests during first 4 years of 

life. The sharply demarcated erythematous keratotic plaques may occur focally, but usually 

involve the entire surface of palms and soles, sometimes extending onto the dorsal surfaces 
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of hands and feet.3 Often, there is associated hyperhidrosis of palms and soles resulting in a 

foul-smelling odor.4 Well-demarcated psoriasiform plaques occur on the elbows and knees. 

The findings may worsen in winter and be associated with painful fissures.5The second 

major feature of PLS is severe inflammation and degeneration of structures surrounding and 

supporting the teeth (periodontium), which starts at 3 or 4 years of age and affects both the 

deciduous and permanent teeth. It characteristically is unresponsive to traditional 

periodontal treatment modalities. Primary teeth frequently become loose and fall out by 4 

years of age. After exfoliation, the inflammation subsides and gingiva appears healthy. 

However, with the eruption of permanent dentition the process of gingivitis and periodontitis 

is usually repeated and without treatment, there is subsequent premature exfoliation of 

permanent teeth. The teeth erupt normally but are soon lost, and by age of 14 years patients 

are usually edentulous, although the third molars are sometimes spared.6 But in our patient 

all the remaining permanent teeth were so severely periodontally compromised that even 

after appropriate periodontal treatments we were not able to save any of his teeth for him. 

All of them had to be extracted and rehabilitated with prosthesis. 

Etiopathogenesis –The genetic basis for most PLS appears to be mutations affecting both 

alleles of cathepsin C gene (CTSC), located on chromosome 11q14-q21 encoding a lysoso-

mal protease in the interval between D11S4082 and D11S931.7 The CTSC gene (11q14.2) 

spans 4.7 kb and is encoded by seven exons. CTSC also known as dipeptidyl peptidase I 

(DPPI) is a lysosomal exo-cysteine protease belonging to peptidase C1 family.  It has four 

independent active sites each containing an essential cysteine within a papain-like domain. It 

coordinates for activation of many serine proteases in immune/inflammatory cells and it re-

moves dipeptides from the free N-terminus of protein and peptides. It also encodes a poly-

peptide chain that folds into an exclusion domain, a propeptide, and two papain-like do-

mains.5 

CTSC is seen at high levels in polymorphonuclear leukocytes, alveolar macrophages, skin, 

kidney, and placenta, and at moderate or low levels in a variety of other organs. It plays a 

major role in the cleavage of some hormones like glucagon, gastrin and angiotensin II, and 

the activation of granule serine proteases from cytotoxic T lymphocytes, natural killer cells, 

mast cells (tryptase and chymase), and neutrophils (cathepsin G and elastase).5 

Biochemical assays of cathepsin C indicate that germline missense and truncatingmutations 

in the gene encoding cathepsin-C are associated with PLS. Mutations appear to either affect 

the active site structure and/or cause problems in folding and aggregation of the CTSC8 and 

this dramatically reduce its enzymatic activity. Seventy-seven distinct CTSC mutations have 

been identified, most of which are missense mutations that alter protein folding and func-

tion.5 Heterozygous carriers of the mutation have approximately 50% of enzymatic activity, 

while subjects in whom both cathepsin C alleles are mutated (Homozygous) show less than 

10% of normal activity in hydrolysis of the synthetic substrate glycylL-arginine-7-amino-4-

methylcoumarin.9 The majority of patients with PLS are reported to be homozygous for the 

same cathepsin C mutations inherited from a common ancestor and are recessive in nature. 

Parents and siblings are heterozygous for cathepsin-C mutations and they do not show either 

palmoplantar hyperkeratosis or severe early onset periodontitis characteristic of PLS. 

PLS is caused by more or less complete loss of CTSC activity, but the phenotype is still 

somewhat variable, and may include only palmoplantar keratosis or only prepubertal perio-
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dontitis. Thus, PLS should be part of the differential diagnosis of any individual or family 

presenting with either palmoplantar keratosis alone or severe early-onset periodontitis 

alone.8 

In our case, genetic testing could not be performed to identify the gene mutation because of 

his low economic status, but dermatological, periodontal, and radiological features strongly 

suggested the diagnosis of PLS. Moreover, consanguineous descent was also reported by our 

patient. Phenotypically, the parents were healthy and there was no family history of the dis-

ease, suggesting an autosomal recessive pattern of inheritance. 

Despite these advances in characterizing the genetic basis of the syndrome, the pathogenic 

mechanisms leading to juvenile periodontitis is not well understood but is now thought to be 

related to an abnormal immune system and to invading bacteria in the cementum of the 

teeth. Various immunologic defects have been described. Fifty percent of patients are im-

munocompromised showing decreased neutrophil, lymphocyte or monocyte functions.7 The 

Major Histocompatibility Complex (MHC) loci span nearly 3.6 Mb, and contains the most 

polymorphic human genes, with strong linkage disequilibrium. CTSC deficiency in PLS re-

sults in decreased peripheral T lymphocyte subpopulation (CD3+ CD4+), and hence show 

an increased susceptibility to recurrent suppurative infections which is also reflected in our 

case. MHC products, known as Human Leukocyte Antigens (HLA) class I (A, B and C) and 

class II (DP, DQ and DR), play a key role in antigen presentation to T-cells during elicita-

tion of adaptive immune responses. Several works have attempted to associate HLA alleles 

with PLS and severe periodontitis, but showing no particular association of HLA alleles 

with PLS. However one of the study 8 showed the association of the HLA-DRB1*11 allele 

with this syndrome and another study showed PLS individuals were deficient of serine pro-

teinases in polymorphonuclear neutrophils (PMNs). Serine proteinases and serine protein-

ase-derived peptides are supposed to play an important role in the elimination of bacteria 

mediated by PMNs, the absence of protein and protein activity of serine proteinases found in 

the PLS patients could explain their predisposition to periodontal infections.10   

Microbiological studies have demonstrated Actinobacillus actinomycetem comitans, 

Porphyromonas gingivalis, Fusobacterium nucleatum, and Treponema denticola organisms, 

suggesting that many pathogens may be involved in the disease process.11 A. actinomycetem 

comitans plays a significant role in the pathogenesis and progression of the rapid periodontal 

breakdown seen in PLS.12 

 

Other associated features and complications: Calcification of the falxcerebri and the 

choroid plexus, and retardation of somatic development are often associated feature.13 It has 

been suggested that 20–25% of patients show an increased susceptibility to infections, of 

which otitis media is a common example.13Additional symptoms and findings may include 

frequent pyogenic skin infections, nail dystrophy, and hyperhidrosis.14 Patients with PLS 

seem to be particularly predisposed to develop pyogenic liver abscess.15 The investigations 

including radiographic analysis, complete blood count, liver function transaminase levels, 

total bilirubin, alkaline phosphatase, urine analysis along with clinical findings is usually 

sufficient to establish the diagnosis of PLS but however genetic testing will help in 

establishing the accurate diagnosis by differentiation from various other syndromes 
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associated with similar features.  

 

Treatment: A multidisciplinary approach is important. Palmoplantar keratosis is usually 

treated with topical emollients. Salicylic acid and urea can be added to enhance their effect. 

The periodontitis in PLS is usually difficult to control, however, the disease may be arrested 

by combined mechanical and antibiotic periodontal treatment. Teeth with moderate perio-

dontal disease must be treated with dental prophylaxis once a month along with systemic 

antibiotics (Amox + Metronidazole) for 4 weeks. Teeth that are highly mobile and those that 

are affected with severe periodontal disease must be extracted and in young patients extrac-

tion of the primary teeth 6 months prior to eruption of permanent first molars combined with 

oral antibiotics and professional teeth cleaning may help in preservation of permanent teeth. 

Oral hygiene instructions and prophylaxis every 3 months with use of 0.2% chlorhexidine 

rinses twice a day is equally important. And most importantly intensive maintenance therapy 

and microbiological monitoring and treatment of the infection with A. actinomycetemcomi-

tans completes the effective treatment for PLS. Oral retinoids, such as acitretin, etretinate, 

and isotretinoin, have been reported to be beneficial in treating both the cutaneous and den-

tal defects in Papillon-Lefevre syndrome.14 An important point to note is that if retinoid 

therapy is started during the eruption of the permanent teeth, it can result in the development 

of normal dentition.16 It is highly debatable whether implants should be used in PLS patients. 

On the one hand, impairment of the immune system in PLS patients puts the patients at risk 

of peri-implantitis and implant loss that cannot be controlled. On the other hand, in spite of 

every effort being made to prevent it, these patients often lose their teeth at an early age, 

which has orthodontic, physiognomic and hence, psychological consequences.17 

 

Conclusion 

Papillon Lefevre syndrome thus results in social stigma as the individual suffering from this 

disorder often faces an edentulous state at a very early age. Hence the recognition, identifi-

cation, and clinical assessment of this condition is of great importance. Genetic counselling 

with a multidisciplinary treatment approach should be our prime objective. 
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Figure 1: Palmoplantar keratosis appearing as symmetric, well-demarcated, yellowish, keratotic 

plaques over the skin of his soles and creases of his palms with areas of scaling of skin seen. 
 

 

 
 

Figure 2: Generalized gingival inflammation, severe recession, spacing between 

all his teeth and multiple periodontal abscesses. 
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Figure 3: OPG revealed multiple missing teeth and generalized severe interdental bone loss 

till apical third of the roots of all the remaining teeth, with increased spacing between the 

teeth. Fixed partial denture prosthesis seen in the upper and lower right posterior region. 

“Floating of tooth in air” appearance of 37 was seen. 

 


