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A B S T R A C T   

Introduction: Papillon–Lefèvre syndrome (PLS) is an autosomal recessive genetic disorder characterized by the 
presence of palmoplantar hyperkeratosis on the hands and feet, as well as severe periodontal disease affecting 
both the primary and permanent teeth, which can lead to premature tooth loss 
Aims: This review aimed to characterize the etiology, clinical manifestations, diagnosis, and recent dental 
management strategies of pediatric patients with PLS. 
Material and Methods: A comprehensive search of the electronic literature was conducted using specific keywords 
such as “Papillon–Lefèvre syndrome in dentistry,” “Etiology of Papillon–Lefèvre syndrome,” “Oral manifestations 
of Papillon–Lefèvre syndrome,” “Management of Papillon–Lefèvre syndrome,” and “Papillon–Lefèvre syndrome.” 
A total of 47 publications that provided relevant information and discussed the various aspects of PLS were 
identified. 
Conclusion: The management of PLS necessitates a multidisciplinary approach, including the active involvement 
of a dental surgeon, dermatologist, and pediatrician to ensure comprehensive care. Extraction of primary teeth 
and administration of antibiotics is a successful treatment strategy, while placement of removable partial denture 
is the best option for pediatric patients.   

1. Introduction 

Papillon–Lefèvre syndrome (PLS), initially described by French 
physicians Papillon and Lefèvre(Muppa et al., 2011), is a rare genetic 
condition characterized by widespread palmoplantar hyperkeratosis, 
which affects the skin on the palms of the hands and soles of the feet, 
with severe periodontal inflammation that can result in the early loss of 
primary and permanent teeth. PLS follows an autosomal recessive 
pattern of inheritance(Saskianti et al., 2020), and is classified as a form 
of genetically and clinically diverse palmoplantar keratodermas or 
keratoses (PPKs). These conditions share a common characteristic of 
hyperkeratotic lesions primarily affecting the palms and soles. However, 
PLS stands apart from other PPK disorders due to its unique feature of 
early onset and aggressive periodontitis(Ullbro & Twetman, 2007). The 
periodontal lesions in PLS manifest at an early stage following the 
eruption of the primary teeth in the dental arch(Giannetti et al., 2020). 

The prevalence of this condition is similar in both boys and girls, without 
any significant racial predominance(Hattab et al., 1995). The cutaneous 
lesions of PLS can manifest either at birth, or within the first 1–2 months 
of age. However, the most common timeframe for the appearance of 
these lesions is between 6 months and 4 years of age, which coincides 
with the eruption of the primary teeth(Dhanrajani, 2009). Since its 
initial description, PLS has been consistently linked to a severe and 
destructive periodontal disease characterized by the premature and 
extensive loss of teeth and alveolar bone, particularly in young in
dividuals. The oral manifestations of PLS have a profound impact on 
both the functional and cosmetic aspects of oral health, causing signif
icant challenges. In addition to dermatological lesions, the compromised 
oral condition can lead to psychological and social difficulties, partic
ularly among young children(Ullbro & Twetman, 2007). Therefore, 
timely identification and intervention play a crucial role in preventing 
tooth loss and enhancing the overall quality of life for individuals 
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affected by PLS. Hence, accurate identification of the clinical manifes
tations of PLS by dental professionals is crucial, and must be followed by 
the delivery of suitable treatment and counseling to affected individuals 
and their families. As such, a high degree of knowledge about the 
distinctive features of PLS and its oral implications is required(Mangal & 
Ganapathy, 2023). Consanguineous marriage, a cultural practice deeply 
rooted in history, is prevalent in communities worldwide, encompassing 
approximately 20 % of the global population. Notably, Arab countries 
exhibit the highest rates, with approximately 20–50 %, of marriages 
being consanguineous(AIBarrak et al., 2016). There have been approx
imately 250 cases of PLS documented globally, with the majority of 
cases occurring in Saudi Arabia, among Caucasians. According to esti
mates, there is one case of PLS for every four million people(Adamski 
et al., 2020); however, Saudi Arabia has a higher incidence than other 
regions of the world, which may be related to the cultural phenomenon 
of cluster marriages(AIBarrak et al., 2016). Consanguineous marriages 
have been linked to an increased incidence of autosomal recessive dis
eases(Shawli et al., 2020). For an offspring to have PLS, both parents 
must carry the autosomal gene. When two carriers have children, the 

offspring has a 25 % probability of having the disease(Kaustubh et al., 
2013). Given that consanguinity is a major risk factor for autosomal 
recessive diseases, genetic counseling is advised to confirm the diagnosis 
and educate the family on the disease inheritance pattern(Shawli et al., 
2020). This review aimed to characterize the etiology, clinical mani
festations, diagnosis, and recent dental management strategies of pedi
atric patients with PLS. 

2. Methodology 

This review article provides a comprehensive evaluation of pub
lished studies that explore and discuss the various aspects of PLS. A 
systematic search of the electronic literature databases of PubMed and 
Google Scholar was conducted utilizing specific inclusion criteria to 
identify systematic reviews, case series, case reports, and previous 
literature reviews and books. The following articles were excluded from 
the literature review: articles written in a language other than English 
and articles not mentioning PLS. The following key terms were searched 
for: “Papillon–Lefèvre syndrome in dentistry,” “Etiology of 

Fig. 1. PRISMA CHART.  
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Papillon–Lefèvre syndrome,” “Oral manifestations of Papillon–Lefèvre 
syndrome,” “Management of Papillon–Lefèvre syndrome” “Papil
lon–Lefèvre syndrome” and “prosthodontics,” from the year 1985 to 
2023 in English language. A total of 47 papers specifically related to PLS 
were finally included in this review]Fig. 1[. 

3. Discussion 

3.1. Etiology 

PLS is an autosomal recessive disorder resulting from loss of function 
mutations in the CTSC gene(Castori et al., 2009). Dipeptidyl-peptidase I, 
another name for cysteine-lysosomal protease encoded by the CTSC 
gene, is responsible for removing dipeptides from the amino terminus of 
protein substrates. It also exerts activity against endopeptidases(Angel 
et al., 2002). This gene encodes cathepsin C, a lysosomal cysteine pro
tease that is essential for the activation of serine proteases associated 
with granules in immune/inflammatory cells(Castori et al., 2009). Many 
different immunological and inflammatory reactions are mediated by 
the CTSC gene. For example, it activates serine proteinases produced in 
the granules of bone marrow-derived cells belonging to the myeloid and 
lymphoid series. Serine proteinases are involved in many inflammatory 
and immunological processes, including the activation of T lymphocytes 
and phagocytic cells and the phagocytic killing of microorganisms. As a 
result, a lack of CTSC function can impair the immune response and 
increase the risk of infection. According to recent developments, the first 
immunological dysfunction in PLS that is consistently observed is the 
reduction of the cytotoxic activity of natural killer cells. This indicates 
that the pathophysiology of PLS-associated periodontitis may be influ
enced by the decreased cytotoxicity of natural killer cells(Lundgren 
et al., 2005). 

Cathepsin C is a protein composed of three polypeptide chains linked 
together through noncovalent interactions. Over 60 mutations in the 
CTSC gene with the potential to disrupt the proper folding and func
tioning of the encoded protein have been identified. Notably, the 
expression of the cathepsin C gene is specifically found in epithelial 
regions, such as the keratinized oral gingiva, in individuals affected by 
PLS(Giannetti et al., 2020). Impaired neutrophil function is recognized 
as the primary underlying factor in PLS, leading to the dysregulation of 
polymorphonuclear leukocyte response to microbial infections(Newman 
& Takei, 2015). Autophagy machinery and lysosomal degradation, a 
process in which autophagosome–lysosome fusion plays a crucial role, 
must cooperate to ensure the normal cellular turnover of proteins and 
organelles(Bullón et al., 2018; Castejón-Vega et al., 2021). Aberrations 
in this pathway is a recognized pathologic mechanism that causes sig
nificant pathologic abnormalities when undegraded substrates accu
mulate in autophagolysosomes due to lysosomal enzyme deficiency 
(Bullón et al., 2018). Autophagic dysfunction in the fibroblasts of pa
tients with PLS is linked to changes in autophagosome and lysosomal 
permeabilization(Castejón-Vega et al., 2021). Various disruptions in the 
autophagy and lysosome metabolic machinery may account for the 
many clinical phenotypic features observed in PLS. As a result, many 
patients with PLS exhibit increased susceptibility to infections and 
periodontal disease. This is logical considering that autophagy plays an 
essential role in the immune response to bacterial infections, and that 
autophagic malfunction has been linked to infection progression and 
inflammation(Bullón et al., 2018). 

3.2. Clinical manifestations 

The oral manifestation in PLS is the Aggressive of periodontal dis
ease, characterized by early and extensive tooth loss, representing a key 
feature of PLS(Hart & Shapira, 1994). Premature exfoliation of primary 
teeth in patients with PLS typically occurs around the age of 4–5 years, 
while premature loss of the permanent teeth is commonly observed 
between the ages of 13–15 years(Saskianti et al., 2020). In infants and 

young children affected by PLS, the oral mucosal and gingival tissues 
initially appear normal. However, following the eruption of primary 
teeth, the gingival tissues become inflamed and swollen, exhibiting a 
tendency to bleed easily. These inflammatory changes are subsequently 
accompanied by the swift deterioration of the periodontal tissues, 
leading to tooth mobility and the formation of periodontal abscesses 
(Hart & Shapira, 1994), As such, individuals with PLS may exhibit 
discomfort while chewing, as well as challenges in food ingestion 
(Lundgren & Renvert, 2004). Upon the loss of all deciduous teeth in 
patients, the previously observed gingival inflammation ceases, leading 
to the resolution of inflammation. Consequently, the oral mucosa ex
hibits a healthy appearance(Ashri, 2008). In general, no abnormalities 
related to sequence, timing, shape, or structure are observed in in
dividuals with PLS. However, in certain cases, microdontia and incom
plete root formation may be present as observed anomalies(Nagaveni 
et al., 2008). The oral manifestations in the permanent dentition exhibit 
similarities to those observed in the deciduous dentition. The eruption of 
permanent teeth follows a normal physiological timeline, and demon
strates typical developmental patterns and shapes. During tooth erup
tion, the gingiva becomes red and swollen, and after eruption, it 
continues to exhibit edema and bleeding. This condition is characterized 
by severe gingival inflammation, with elevated bleeding indexes, often 
associated with plaque accumulation. Consequently, deep periodontal 
pockets begin to form, indicating severe periodontal defects. Significant 
mobility is observed in the teeth, particularly within the anterior group. 
Spontaneous tooth loss commonly occurs, consequently leading to pa
tients displaying reduced facial height and a prematurely aged appear
ance(Giannetti et al., 2020). The diffuse erythematous hyperkeratosis 
with or without fissuring was the most commonly observed presentation 
of palmo-plantar hyperkeratosis. This condition predominantly affected 
pressure areas such as the palms, soles, knuckles, ankles, elbows, and 
knees. The greater prominence of hyperkeratosis on the feet as 
compared to the hands can be attributed to the mechanical pressure 
exerted during walking and standing(Ullbro et al., 2003). The skin le
sions in PLS present as plaques with varying colors, including white, 
light yellow, brown, or red. These plaques undergo a process of crus
tation, cracking, and deep fissuring. Additionally, there is a potential for 
secondary infection to occur on the compromised skin, leading to the 
development of abscesses(Dhanrajani, 2009). The majority of in
dividuals diagnosed with PLS commonly present with hypotrichosis 
(sparse hair on the scalp and body), discolored skin pigmentation, and 
fragile nails that are prone to breakage. However, some patients may 
exhibit an excessive release of keratin within hair follicles, resulting in 
the formation of rough papules on the skin(Abou Chedid et al., 2019). 

3.3. Characteristics of histopathology 

The histopathologic characteristics of PLS are often unclear. The 
gingival epithelium may exhibit psoriasiform hyperplasia, acanthosis, 
hypergranulosis,hyperkeratosis,and irregular patches of parakeratosis. 
The periodontal pocket often displays an exocytosis of inflammatory 
cells,while the underlying connective tissue exhibits enhanced vascu
larity with a mixed inflammatory cell infiltration that is mostly 
composed of plasma cells, lymphocytes, histiocytes,and poly
morphonuclear neutrophils(Shah & Goel, 2007).The thickened 
epidermis,hypergranulosis, hyperkeratosis,and some papillary dermal 
infiltrations of mononuclear cells are all visible on the skin of the palm 
(Sreeramulu et al., 2015). 

3.4. Characteristics of radiograph 

Usually during puberty, vertical alveolar bone loss in its limited form 
is observed around the incisors and first molars. In contrast to the hor
izontal type of bone loss found in chronic periodontitis, which may 
include two or the maximum number of teeth, the vertical pocket 
development associated with periodontitis is characterized by a loss of 
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bone that is typically more extensive on one tooth than on an adjacent 
tooth(Rajendran, 2009). In severe cases, the alveolar bone may be 
severely destroyed, with the teeth subsequently seeming to float in 
midair. While unerupted teeth usually grow into their bone crypts 
properly, in some cases, they take an unusual posture and have partially 
developed roots(Sreeramulu et al., 2015). 

3.5. Diagnosis 

The diagnostic investigations that may be necessary include:  

• Hematological analysis  
• Hormone assay  
• Anthropometric measurements of height and weight  
• Urine analysis  
• Alkaline phosphatase assessment  
• Radiological examinations, such as orthopantomography, intraoral 

periapical radiographs, and lateral cephalogram  
• Neutrophil function test(Sreeramulu et al., 2015). 

However, the diagnosis of Papillon–Lefèvre syndrome relies on the 
identification of clinical signs and symptoms as the primary diagnostic 
approach. Genetic testing is often subsequently performed to confirm 
the diagnosis(Henderson et al., 2009). Clinical examination may further 
be performed on both the skin and oral tissues (Hart & Shapira, 1994). 
Periodontal inflammation plays a dominant role in clinical diagnosis 
(Henderson et al., 2009). Because the periodontium is involved, the 
dentist is typically the first to diagnose the PLS(Tariq et al., 2022). One 
prior study showed that patients with PLS exhibit similar bacterial flora, 
including spirochetes, and populations of Epstein–Barr virus and cyto
megaloviruses, as in individuals with chronic periodontitis. Fusobacte
rium, black-pigmented Bacteroides, Eikenella corrodens, Capnocytophaga 
gingivalis, and Aggregatibacter actinomycetemcomitans were all found in 
the gingival pockets of patients with PLS(Adamski et al., 2020). Some 
researchers have hypothesized that herpes viruses with pathogenic 
bacteria, such as A. actinomycetemcomitans, and underlying abnormal
ities of the host defense system contribute to the development of PLS 
periodontitis(Umeda et al., 1990). Numerous virulence factors, 
including collagenase, endotoxin, leukotoxin, epithelial toxins, and 
fibroblast-inhibiting factor, are present, indicating a bacterial mecha
nism for PLS. High immunoglobulin G titers against 
A. actinomycetemcomitans are observed in the serum of affected in
dividuals. Furthermore, a significant proportion of 
A. actinomycetemcomitans colonies were cultivated from the periodontal 
pocket samples(Albandar et al., 2012). The mode of inheritance can be 
determined through a pedigree analysis, and mutation analysis using 
blood or tissue samples enables the identification of specific mutations. 
PLS follows an autosomal recessive pattern of inheritance, which means 
that if both parents are carriers of the defective gene, there is a 25 % risk 
that their child will be affected by the disorder(Hart & Shapira, 1994). 

3.6. Differential diagnosis 

Acrodynia, hypophosphatasia, and cyclic neutropenia are among the 
differential diagnoses for PLS. Erythrocyanosis, insomnia, tachycardia, 
muscular discomfort, mental disorders, and premature eruption of teeth 
with dystrophic enamel are characteristics that differentiate PLS from 
acrodynia or mercury poisoning. The symptoms of knock-knee, tibia and 
femur bending, larger wrists, hypoplastic teeth, and elevated phos
phoethanolamine levels in the urine set hypophosphatasia apart from 
PLS. Furthermore, palmoplantar hyperkeratosis does not present in cy
clic neutropenia(Sreeramulu et al., 2012). Greither’s syndrome, kera
tosis punctata, and Howel-Evans syndrome are the additional disorders 
that might be considered in the differential diagnosis. However, perio
dontopathy is not observed in any of these conditions, despite the fact 
that they are all linked to palmoplantar hyperkeratosis(Sreeramulu 

et al., 2012). 

3.7. Management 

In cases where early diagnosis occurs during the deciduous or per
manent dentition period, the treatment approach for PLS may involve 
non-surgical methods. This includes conventional periodontal treatment 
such as scaling and root planing. In addition, oral hygiene instructions 
are provided, and mouth rinses containing 0.2 % chlorhexidine gluco
nate are recommended. Antibiotic treatment may also be administered 
to effectively manage active periodontitis, aiming to preserve the teeth 
and prevent bacteremia(Ullbro et al., 2003). One prior study recom
mended antibiotics such as amoxicillin or amoxicillin with clavulanic 
acid. The suggested dosage was 20–50 mg/kg/day or 20–40 mg/kg/day, 
respectively, administered in divided doses every 8 h. It is advised to 
administer antibiotics for a duration of two weeks following tooth 
extraction to prevent postoperative complications(Tariq et al., 2022). In 
the book, Pediatric Dentistry Infancy through Adolescence, successful 
treatment outcomes in children were also documented through the 
implementation of antibiotic therapy(Casamassimo et al., 2012). 
Moreover, in Carranza’s book it is noted that there are limited case re
ports documenting the successful retention of teeth in individuals 
diagnosed with PLS. The ability to preserve permanent teeth is likely 
influenced by the timing of treatment, specifically the administration of 
antibiotics and the extraction of the primary erupted teeth, in relation to 
the severity of syndrome symptoms(Newman & Takei, 2015). In their 
literature review, Wiebe et al. observed that the symptoms of Papil
lon–Lefèvre syndrome tended to decrease with age, while teeth that 
erupted later in life may have a lower likelihood of being lost(Wiebe 
et al., 2001). The occurrence of pyogenic liver abscess, a complication 
associated with PLS due to immune system impairment, can be miti
gated. It is crucial to educate patients regarding proper dental care 
practices and schedule monthly follow-up visits for dental scaling and 
assessment of their oral health status(Ullbro et al., 2003). 

Conventional periodontal therapy has proven to be ineffective in 
patients with PLS, primarily due to the rapid and aggressive nature of 
periodontitis, leading to severe loss of alveolar bone(Shapira et al., 
1985). Due to early severe alveolar bone resorption, prosthetic man
agement presents a notable challenge in these patients. Certain studies 
have proposed an alternative approach(Saskianti et al., 2020) involving 
the extraction of all primary teeth at least six months before the eruption 
of the first permanent tooth(Tariq et al., 2022) as a means to preserve 
alveolar bone height and facilitate subsequent prosthodontic rehabili
tation. This may include the utilization of osseo-integrated implants to 
address the functional and aesthetic needs of these patients(Etöz et al., 
2010). 

Further, the study families and affected individuals may benefit from 
genetic counseling. The entire family should receive psychosocial sup
port. The comprehensive care of patients with PLS requires a multidis
ciplinary strategy combining teams of pediatricians, dermatologists, and 
pediatric dentists. In the treating children with PLS who are still 
growing, removable partial dentures are the best option, as they allow 
for easy maintenance, good aesthetics, and the recovery of mastication 
and aesthetic functions(Saskianti et al., 2020). A systematic review 
provided evidence indicating that dental implants exhibit ankylosed 
teeth and are contraindicated in teenagers and individuals who are still 
in the growth phase due to the potential risk of implant infrapositioning 
(Atarbashi-Moghadam et al., 2020). Further, Behrents speculated that 
during bone growth, the implant fixture would remain fixed in its initial 
position, leading to a new and inferior position of the implant in relation 
to the alveolar crest. This is referred to as infrapositioning(Behrents, 
1985). Two studies have previously demonstrated that young patients 
with PLS can benefit from implant therapy. In this study, the alveolar 
bone that supported the two titanium implants was maintained in 
addition to the implant’s excellent osseointegration. Because of their 
attachments and the preservation of the underlying bone structure, these 
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implants contributed to an increase in the stability and retention of the 
mandibular denture(Woo et al., 2003; Ullbro et al., 2000). Dental im
plants can be used to help maintain complete dentures in place during 
adolescence, and implant-supported fixed prostheses can be placed 
through the end of growth(Millet et al., 2020). The presence of movable 
teeth complicates the dental impression procedure, and may result in 
unintentional tooth extraction(Lampraki et al., 2016). Intraoral scan
ning and computer-aided design and manufacturing have also been 
utilized in the production of complete and removable dentures in recent 
times. Intraoral scanning is a helpful tool for preventing loose teeth from 
moving while creating impressions(Bilgin et al., 2016). Digital scanning 
methods have also been found to be more comfortable for younger pa
tients than traditional methods, as they prevent the gag reflex from 
being triggered(Burhardt et al., 2016). As such, the care of young pa
tients with special needs can be positively impacted by implementing an 
entirely digital approach through an effective collaboration strategy 
(Crighton, 2017). The standard treatment for the dermatological 
symptoms of PLS is emollients; topical steroids and salicylic acid might 
be used to increase their effectiveness. Oral retinoids, including iso
tretinoin, acitretin, and etretinate, have been shown to be effective in 
treating PLS cutaneous and oral lesions(Ullbro et al., 2005). When the 
successor teeth erupt, retinoid therapy is often initiated and continued 
until the natural developmental process is completed(Al-Khenaizan, 
2002). These retinoids, which are metabolites of vitamin A, are known 
to have a significant impact on keratinization by lowering the keratin 
content of keratinocytes. They are also implicated in the control of 
epithelial cell development and differentiation. Synthetic retinoids used 
in systemic medicine have also recently shown potential in improving 
cutaneous lesions in patients with PLS(Sreeramulu et al., 2015). Addi
tionally, it is believed that retinoid stimulates humoral and cellular 
immunity, which in turn affects inflammation. Indeed, one study noted a 
noticeable improvement with a significant decrease in keratodermas 
after 8 weeks of oral acitretin(Lundgren et al., 1996). The detrimental 
consequences associated with retinoid usage include lip dryness, minor 
pruritus (itchiness), temporary alopecia (hair loss), increased levels of 
serum triglycerides and liver enzymes, hypervitaminosis A (excessive 
vitamin A levels), teratogenicity (ability to cause birth defects), and 
hepatotoxicity (liver toxicity)(Sreeramulu et al., 2015). Prolonged 
administration of retinoids for the treatment of keratosis can induce 
bone toxicity, which may subsequently disrupt growth patterns in pe
diatric patients, cause premature closure of epiphyses (growth plates), 
and increase the risk of traumatic fractures(Sreeramulu et al., 2015). 

4. Conclusion 

PLS is a rare genetic condition characterized by widespread palmo
plantar hyperkeratosis, affecting the skin on the palms of the hands and 
soles of the feet, with severe periodontal inflammation that can result in 
the early loss of primary and permanent teeth. Mutations in the 
cathepsin C gene have been identified as the causative factor for PLS. 
Dentists are typically the first to diagnose PLS due to the involvement of 
the periodontium. The management of PLS necessitates a multidisci
plinary approach involving the active involvement of a dental surgeon, 
dermatologist, and pediatrician to ensure comprehensive care. Extrac
tion of primary teeth and administration of antibiotics constitutes a 
successful treatment strategy, and removable partial dentures are the 
best option for pediatric patients. The implementation of prosthetic in
terventions offers psychological and social advantages to patients by 
reinstating both functional abilities and aesthetic appearance, thus 
contributing to their overall well-being. As Saudi Arabia has a greater 
incidence of PLS than other regions of the world, which may be related 
to the societal practice of consanguineous marriages. As this incidence 
represents a concern, genetic counseling and mass education programs 
could be implemented to spread awareness among the population and to 
advise families of the risk of disease inheritance. Growing children must 
also be counseled to equip them with better disease-handling skills. 

Unfortunately, there are currently only a few studies addressing the 
impact of psychosocial factors on pediatric patients with PLS; thus, 
further studies are needed in this field. 
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Syndrome: diagnosis, dental management, and a case report. Case Reports in 
Dentistry. 2019, 1–7. https://doi.org/10.1155/2019/4210347. 

Adamski, Z., Burchardt, D., Pawlaczyk-Kamieńska, T., Borysewicz-Lewicka, M., 
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