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Case Report
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Abstract

Knowledge of facial structure is important as an oral physician as our goal is to achieve ideal facial profile with esthetic harmony.
Therefore, the understanding of the hard and soft tissue structures is necessary in planning proper management of the patients.
This clinical case report of Papillon-Lefevre syndrome is an attempt to illustrate the advantage of specific cephalometric findings
for assessing the hard and soft tissue variables in this group of patients that could be significant for diagnosis and proper

treatment planning in establishing the esthetic and functional oral rehabilitation of patients affected with this syndrome.
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INTRODUCTION

Papillon-Lefevre syndrome (PLS) is an autosomal recessive
disorder characterized by palmoplantar hyperkeratosis and
rapidly progressive periodontitis, leading to premature loss
of both deciduous and permanent teeth.'? Literature often
covers the etiological aspect, clinical manifestations, and
management options in these patients, but little was found
describing specific craniofacial findings and their role in
the management of such patients. This article reports a
clinical case of PLS laying emphasis on the use of specific
cephalometric findings, both for skeletal and soft tissue
variables, in diagnosing the significant craniofacial features
and to justify their role in the evidence-based management
of the patient with this syndrome.

CASE REPORT

A 20-year-old male patient had reported to the outpatient
department, complaining of esthetic problems and
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difficulty in eating due to multiple missing teeth since
childhood. Clinical history revealed that patient had an
early loss of primary teeth followed by sequential loss of
permanent teeth due to excessive mobility by the age of
12-13 years. The patient also gave a history of thickening
and scaling of the skin of palms and soles since childhood,
which aggravates during the monsoon season. Past
medical history was noncontributory. Parents were not
of consanguineous marriage, and other family members
including siblings were apparently normal.

Extraoral examination revealed that patient had an average
facial height with competent lips. Lower lip appears to be
everted with deep mentolabial sulcus. Upper lip appears to be
retruded. Cutaneous manifestation showed well-demarcated,
thickened, dry, and scaly keratotic plaques on the dorsal
surface of palms, which undergo crustations, cracking, and
deep fissuring. Similar keratotic plaques had also been seen
on the feet and the ankle. Ocular examination revealed
no abnormality. Intraoral examination revealed partially
edentulous maxillary and mandibular arches with interarch
distance of 1.2 cm. The gingiva around the teeth was inflamed
and swollen while the oral mucosa covering the edentulous
area appeared normal (Figure 1). Based on history and clinical
examination, a provisional diagnosis of PLS was made.

A panoramic radiograph was obtained which revealed
generalized loss of alveolar bone and variable loss of
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Figure 1: A photograph of the patient diagnosed with Papillon-Lefevre syndrome: (a) Intraoral picture showing partially edentulous
maxillary and mandibular arches with decreased interincisal distance; (b) cutaneous features showing hyperkeratotic plaques on
the palms and feet

bone support around all the present teeth. To assess the
craniofacial features in detail, a lateral cephalometric
analysis was advised which showed reduced lower
facial height with low Frankfort mandibular plane angle
(FMA = 10°). SNA angle and ANB angle appears to be
reduced suggestive of the retrognathic maxilla, leading
to skeletal Class III profile. NAPog (angle of convexity)
measurement showed skeletal concavity reconfirming the
Class I1I skeletal relationship. There was a compensatory
increase in the soft tissue thickness noted. Alteration in
the soft tissues was evident for upper lip position; it was
more retrusive, and nasolabial angle (NLA) was found
to be more acute (Figure 2). The lateral skull radiograph
showed no evidence of intracranial calcification. Routine
laboratory investigations were within normal limits.
A microbiologic examination by polymerase chain reaction
analysis was normal.

Initially, the patient was kept on amoxicillin (500 mg TDS)
and metronidazole (400 mg TDS) for 3 weeks and was
advised chlorhexidine mouthwash (0.2%) 2-3 times daily.
This was followed by oral prophylaxis and complete oral
rehabilitation. Complete oral rehabilitation was planned
with implant-supported prosthesis. For implant placement
analysis, cone-beam computed tomography was advised
which revealed generalized bone loss in the maxilla and
variable amount of bone loss in mandible with knife-
edge alveolar ridge in the anterior region (Figure 3). Due
to inadequate bone height in maxilla and mandible for
implant placement and unwilling of patient to undergo
for zygomatic implant treatment, prosthetic rehabilitation
was planned by giving telescopic crown attached with the
denture base (Figure 4). Consultation of a dermatologist
was taken for the evaluation of cutaneous manifestations.

On follow-up evaluation, after every 6 months for 3 years,
the planned oral rehabilitation treatment was found to be

height; (b) pre-treatment panoramic radiograph showing
severe loss of alveolar bone; (c) pre-treatment lateral profile
view showing retruded upper lip, everted lower lip, and deep

mentolabial sulcus; (d) pre-treatment lateral cephalograms

showing Class lll skeletal relationship, reduced value for
upper anterior face height/lower anterior face height, reduced

Frankfort mandibular plane angle, SNA and ANB angle,

skeletal concavity as evident by NAPog measurement, reduced
nasolabial angle, and deep mentolabial sulcus

successful, and the patient facial profile was in good esthetic
and functional harmony (Figures 5 and 0).

DISCUSSION

Early diagnosis and management of PLS are quite
challenging to the clinicians. The major determinants for
the successful rehabilitation of the PLS patients are an
early institution of well-planned treatment and compliance
with prevention program. A multidisciplinary approach
in managing such patient can improve the prognosis and
quality of life of the affected individuals.
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Figure 3 (a) Cone-beam computed tomography image showing generalized bone loss in maxilla; (b) variable amount of bone loss
is evident in and around the teeth in mandible; (c) 3D reconstruction image of mandible showing knife-edge alveolar ridge in the
anterior region; (d) 3D volumetric reconstruction image of maxilla and mandible

Figure 4: Photograph of the Papillon-Lefevre syndrome patient showing step-by-step complete oral rehabilitation procedure:

(a) Preparation of teeth to receive metal copings; (b) primary metal copings; (c) border molding was done with low fusing
impression compound in the maxillary arch and with rubber-based putty material in the mandibular arch and final impression was
made with the elastomeric impression material; (d) maxillomandibular record was taken using face-bow; (e) transfer of the face-bow
record on the articulator; (f) final prosthesis with the secondary copings placed in the denture; (g) intraoral post-operative view after
denture placement with the right and left posterior side occlusion

Early loss of the maxillary deciduous dentition is common
in patients with PLS.”> Premature loss of either the deciduous
or the permanent teeth will cause loss of alveolar bone in
both the vertical and horizontal dimensions.* Bindayel
¢t al,* in their study analyzed lateral cephalograms of eight
PLS patients for both hard- and soft-tissue variables and
revealed significantly altered values for FMA, ANB, SNA,
NAPog (angle of convexity), and nasolabial (NLA) angle.
They suggested that many patients with PLS develop a
Class 111 relationship. This is in agreement with the study by
Al-Khenaizan,” which also reported that patients with PLS
have the characteristics of skeletal Class 111 malocclusion.
In the present case also, the patient has a Class 111 skeletal
profile.

Class III skeletal relationship in PLS patient is mainly
attributed to retrognathic and hypoplastic maxilla rather
than prognathic mandible. This has been revealed by the
measurement of SNA and ANB angle.* SNA angle is the
angle formed by the intersection of S.N. Plane and a line
joining nasion and point A, which indicates the relative
anteroposterior positioning of the maxilla in relation to
the cranial base. A larger than normal value indicates

that the maxilla is prognathic (Class 1I) while the smaller
value is suggestive of the retrognathic maxilla (Class I1I).
ANB angle is formed by the intersection of lines joining
nasion to point A and nasion to point B, which denotes
the relative position of the maxilla and mandible to each
other. An increase in this angle is indicative of Class 11
skeletal tendency while an angle that is less than normal
or a negative angle is suggestive of a skeletal Class 111
relationship. In our case, SNA and ANB angle is found
to be reduced, suggestive of Class 111 skeletal relationship.

PLS patients also showed decreased lower facial height,
mainly because of posterior (clockwise) inclination of the
maxilla. This is evident by the ratio of upper anterior face
height (UAFH) to the lower antetior face height (LAFH).*
UAFH is the linear measurement from nasion to anterior
nasal spine, while LAFH is the linear measurement from
anterior nasal spine to menton.® The ratio of UAFH to
LAFH is more significant than the individual measurement
of UAFH and LAFH because UAFH varies with the
superior-inferior dimension of the size of an adult skull
while the ratio of UAFH/LAFH indicates the balance
of facial proportions. UAFH/LAFH ratio <0.8 indicates
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Figure 5: (a) Post-treatment facial view; (b) post-treatment
panoramic radiograph; (c) post-treatment lateral profile
view; (d) post-treatment lateral cephalograms. All showing
improvement in the facial esthetics and functional rehabilitation
of patient

Figure 6: Tracing of relevant cephalometric landmarks:

(a) Pre-treatment cephalometric tracing; (b) post-treatment
cephalometric tracing. Landmarks depicted on cephalometric
tracing — N: Nasion; Point A; Point B; Pog: Pogonion;
Me: Menton; NLA: Nasolabial angle; SNA angle: Intersection
of S-N plane and a line joining nasion and point A; ANB
angle: Intersection of lines joining nasion to point A and
nasion to point B; upper anterior face height (UAFH) - linear
measurement from nasion to anterior nasal spine (N-ANS);
lower anterior face height (LAFH) - linear measurement from
anterior nasal spine to menton (ANS-Me); angle of convexity
(NAPog) - intersection of a line from nasion to point A and a
line from point A to pogonion; nasolabial angle (NLA) - formed
between the lower border of the nose and a line connecting
the intersection of nose and upper lip with the tip of the lip
(labrale superius)

a greater LAFH, or longer LAFH, while UAFH/LAFH
ratio >0.8 indicates a smaller LAFH or shorter LAFH.
Due to decreased lower facial height, the FMA angle is
also reduced.

Another parameter to be assessed is the angle of convexity,
which reveals the convexity or concavity of the skeletal

profile. It is formed by the intersection of a line from
nasion to point A and a line from point A to pogonion
(NAPog). A positive angle or an increased angle suggests a
prominent maxillary denture base relative to the mandible.
A decreased angle of convexity or a negative angle is
indicative of a prognathic profile.” In out case, NAPog
measurement showed skeletal concavity reconfirming the
Class I1I skeletal relationship. Due to this, the mandibular
incisors, if present, tend to be retroclined as a dental
compensation for maxillary retrognathism.*

Soft tissue evaluation should be taken into consideration
in such patients during treatment planning.*’ A frequently
used soft tissue parameter is the NLA." The NLA is
representative of soft tissue profile and remains an
excellent clinical and cephalometric parameter to reveal
the anteroposterior position of the maxilla and skeletal
malocclusions." NLA is the angle formed between the lower
border of the nose and a line connecting the intersection
of the nose and upper lip with the tip of the lip (labrale
superius). Increased NLA reflects a maxillary retrusion or
retroclined maxillary anterior and decreased NLA reflects
a prognathic maxilla or proclined upper anteriors."” It has
been suggested that a relatively small NLA adds to the
Class I1I characteristics of affected patients.* Another soft
tissue parameter is the evaluation of mentolabial sulcus,
which represents the concavity below the lower lip."* In our
case, NLA was found to be more acute indicating maxillary
retrusion with deep mentolabial sulcus.

Early diagnosis and well-planned treatment protocol of
Class I1I malocclusion is recommended for PLS patients
to achieve normal maxillary growth, to prevent traumatic
occlusion of the anterior teeth, and to improve the patient’s
facial profile.” Orthodontic correction is a documented
approach in the literature for early correction of mild
skeletal Class III discrepancy.'*"> Moreover, this typically
requires stable and healthy dental and periodontal tissues.
For those with PLS, rapid periodontal breakdown could
result in loss of some of the dentition. However, the
literature shows that that orthodontic treatment combined
with an antibiotic regimen can successfully control the
periodontal signs of PLS and result in the maintenance
of a healthy dentition."”" In our case also, the patient
was initially kept on prophylactic antibiotics followed by
complete oral prophylaxis.

Furthermore, implant therapy has proved to be successful
in these patients.”” Dental implants offered better stability
and retention of prosthesis, improved comfort and
masticatory efficiency, and also the improved esthetics.
According to Dhanrajani,' the use of implants in patients
with severe periodontitis has been reported, and the results
indicate that periodontally compromised patients can be
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successfully treated with implants. However, in the present
case, because of the severity of the skeletal discrepancies
and the unavailability of adequate bone height and also,
the strict regimen required to maintain a healthy dentition,
orthognathic surgery followed by zygomatic implant might
be a treatment alternative for this patient. However, as
patient was not willing for such surgical intervention,
prosthetic oral rehabilitation with telescopic crown attached
with the denture base was planned.

Continuous monitoring and frequent recall appointments
have shown to minimize the further periodontal
deterioration.

CONCLUSION

In summary, it appears reasonable to conclude that a
stepwise management protocol should be followed in
patient with PLS to prevent further bone loss and to
maintain the structural integrity of orofacial musculature.
Cephalometric analysis is proven to be a valid diagnostic
option with significant clinical benefits in treatment
planning of patient with PLS; this not only improves the
esthetics but also help in functional oral rehabilitation
of the patient. We hope that this clinical case study may
serve as a guide for further future case studies with larger
representative sample to confirm our findings and to justify
an evidence-based management protocol.
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