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INTRODUCTION

ABSTRACT

Fraser syndrome (FS, MIM 219000) is a rare autosomal disorder characterized
by systemic and oro-facial malformation, usually comprising cryptophthalmos,
laryngeal malformations, syndactyly, and urogenital defects. We presented a
21-year-old FS case with partial missing teeth seeking aesthetic dental treatment.
Clinical examination revealed bilateral cryptophthalmos, extensive syndactyly
of hands and feet broad nose with the depressed nasal bridge, and surgically
corrected bilateral cleft lip. She presented class Ill jaw relation and reduced the
vertical height of the face. Prosthetic rehabilitation of the patient was done with
upper and lower overlay dentures made from acrylic resin (VIPI BLOCK TRILUX®,
VIPI Industria, Pirassununga, SP, Brazil) using computer-aided design (CAD)
and computer-aided manufacturing (CAM) process. At the follow-up visit, the
patient presented improved aesthetics and function. Proper management and
rehabilitation of FS patients are challenging, but standard guidelines for oral health
management are currently lacking. This article presents a case of Fraser syndrome
presenting oral and craniofacial anomalies, and prosthetic rehabilitation was
done. We also provided recommendations for the optimal oral health care for the
FS patients. Functional adaptation and rehabilitation have significant roles in the
various functions, survival, and quality of the life of FS patients. Integrated medical-
dental care is needed in such patients with support from family members, friends,
and colleagues.

KEY WORDS

Cryptophthalmos, Fraser syndrome, Overlay denture, Syndactyly

Fraser syndrome (FS, MIM 219000) is a rare autosomal
recessive disorder (ARD) which is a present systemic
and craniofacial malformation, usually comprising
cryptophthalmos, laryngeal malformations, syndactyly,
and urogenital defects.)®> The presence of both
cryptophthalmos and syndactyly in most cases results due
to abnormal interactions between the mesenchyme and
epithelium.* The Majority of FS cases show a mutation in
the FRAS 1 gene on chromosome 45 and abnormalities
of ear, nose and skeletal.! At present, FS cases have been
increasing worldwide.®® The life expectancy of FS cases
was presumed to be is less than one year, but some cases
have been reported where the patients have survived over
the age of 20 years, and 1 case has survived till the age
of 96 years.’® Often, FS cases die due to central nervous
system malformations, respiratory insufficiency, laryngeal
stenosis or atresia, bilateral renal agenesis of obstructive
uropathy. Missing teeth present esthetic and functional

problems. This article reports a case of dental problems.
We presented a 21-year-old FS case with her clinical
findings, oral manifestation, and prosthetic rehabilitation
was done with recommendations.

CASE REPORT

A 21-year-old female patient presented to the University
hospital with a chief complaint of the aesthetic problem
and missing teeth. She gave a medical history that she
underwent surgery to correct a cleft lip and palate when
she was a child. She was not under any regular medications,
and there was no family history of such abnormalities.
Regarding her dental history, she had done prosthetic
crowns five years back.

Clinical examination reveals bilateral cryptophthalmos,
low hairline, a depressed nasal bridge with a broad
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nose, and surgically corrected bilateral cleft lip (Fig. 1).
Extensive syndactyly in both hands and feet was seen (Fig.
2). On examination by the physician, she had no evident
neurological deficits, and her external genitalia was normal.
She also presented class Il jaw relations and reduced the
vertical height of the face (Fig. 1).

A B

Figure 1. Photographs of the face revealing bilateral
cryptophthalmos, depressed nasal bridge, broad nose, and
surgically corrected bilateral cleft lip. (A) front view and (B)
lateral view.

Figure 2. Syndactyly (webbing/fusion) of fingers and toes. (A)
hands and (B) feet.

On intraoral examination, it showed surgically corrected
cleft palate, teeth present were #11, #16, #26, #27 (Fig. 3).
In the lower arch, metal crowns were present on #33, #36,
#43, and #46.

Figure 3. Intraoral photographs showing, surgically corrected
cleft palate, reduced mouth opening, few teeth present, and
class Ill jaw relation. (a) upper arch, (b) interarch right view, (c)
interarch front view, (d) interarch left view, (3) lower arch.

On frontal and lateral radiographs, she presented class Ill
jaw relation reduced mouth opening and reduced vertical
height of the face (Fig. 4). On panoramic radiograph, it
revealed few teeth present (#11, #16, #26, #27, #33, #36,
#43, and #46), and a class Il jaw relation (Fig. 5).

Figure 4. Extraoral radiograph showing reduced vertical height
of face and class Ill jaw relation. (a) frontal view (PA) (b) later
view.
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Figure 5. Panoramic radiograph showing few teeth present (#11,
#16, #26, #27, #33, #36, #43, and #46).

After complete clinical examination if the patient,
removable overlay dentures both in the upper and lower
arch were planned. Due to microsomia, digital impressions
of the upper and lower arch were made with an intraoral
scanner (TRIOS 3Shape, Copenhagen, Denmark). All molars
were restored with semi-anatomical zirconia-reinforced
lithium silicate ceramic crowns (Celtra Press, Dentsply,
Sirona, Dental GmbH, USA) with more contour on the
buccal surface for the retention of the overlay denture. The
upper and lower overlay dentures were made from high
strength acrylic resin (VIPI BLOCK TRILUX®, VIPI Industria,
Pirassununga, SP, Brazil) using computer-aided design (CAD)
and computer-aided manufacturing (CAM) manufacturing
(Fig. 6). The patient’s esthetics was improved after the
insertion of overlay dentures (Fig. 7). At the follow-up visit,
the patient presented improved aesthetics and function.

DISCUSSION

FS presents distinct major and minor criteria, as shown
in Table 1. Diagnosis of FS requires one of the two
combinations of the major and minor criteria: two major
+onel minor (at least) or one major + four minor (at least)
criteria are required. In our female case, the patient had
two major criteria (cryptophthalmos and syndactyly) + five
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Figure 6. Intraoral photographs showing following prosthetic
rehabilitation of the patient with upper and lower overlay
dentures made from acrylic resin using CAD/CAM processing.
(a) upper arch, (b) interarch right view, (c) interarch front view,
(d) interarch left view, (3) lower arch.

Figure 7. Patient’s improved esthetic following prosthetic
rehabilitation.

minor criteria (nose and ears malformations, cleft lip and
palate, skeletal defects, and larynx malformation). FS can
be diagnosed prenatally from ultrasound which can show
renal abnormalities or agenesis and cryptophthalmos,
polyhydramnios or oligohydramnios, echogenic lungs, that
are pathognomonic of the FS.!

In our case, implants were not planned for the replacement
of teeth as soft tissue alignment was required. If used
implants, bar type of attachment is preferred as only mild
to moderate retention is preferred for easy removal of the
dentures. Microsomia was present, which made it difficult
for the impression, so we used an intraoral scanner for the
digital impression.

FS presents various craniofacial anomalies. Slavotinek et al.
mentioned that FS might show genetic heterogeneity and
clinical variability.*? Cutaneous syndactyly typically occurs

Table 1. Criteria for the diagnosis of Fraser syndrome.!

Criteria for the diagnosis of Fraser Syndrome (FS)
Major Minor

Cryptophthalmos Congenital nose malformation

Syndactyly Congenital ears malformation

Abnormal genitalia Congenital larynx malformation
Sibling with Fraser syndrome  Cleft lip with/ without cleft palate
Skeletal defects

Umbilical hernia

Renal agenesis

Mental retardation

in both the hands and the feet in FS. In most people with
this feature, the skin between the middle three fingers and
toes are fused. In our case, the four fingers and four toes
were fused abnormally. FS patients may present ocular
abnormalities, such as retinal dysplasia, microphthalmia,
and Peters anomaly.? Prasun et al. reported a FS in a family
having 2 FS cases with noticeable clinical heterogeneity;
lethal phenotype with agenesis of both kidneys (in 1% case)
and mild phenotype with normal kidneys (in 2" case).”
Prenatally, FS cases mortality may be due to laryngeal
atresia, pulmonary hypoplasia, and renal agenesis.” Table
2 shows the multidisciplinary approach in the management
of FS.

Table 2. Multidisciplinary approach in management of Fraser

syndrome.

Craniofacial
features

Management Aspects

Cryptophthalmos  Ophthalmologist and oculoplastic surgeon
Syndactyly Orthopedic surgeon and plastic Surgeon

Abnormal geni-
talia

Gynecologist and plastic surgeon

Nose and ears Otolaryngologists, plastic surgeon, and maxillofa-
defect cial surgeon

Larynx defect Otolaryngologists

Cleft lip and cleft  Nurses, feeding specialists, pediatrician, maxil-
palate lofacial surgeon, otolaryngologists, orthodontist,
prosthodontist, dentist, speech therapist, psy-

chologists, and plastic surgeons.
Skeletal defects Orthopedic surgeon and plastic surgeon
Umbilical hernia ~ General surgeon
Renal agenesis Internal medicine and urologist

Mental retarda-
tion

Psychologists and psychiatrists

Dental anomaly Dentist, maxillofacial surgeon, orthodontist, and

prosthodontist

Cryptophthalmos: A periocular surgical management
systematic approach may be planned in FS cases for
cosmetic ocular rehabilitation. Saleh et al. described a
multisystem periocular surgical management of FS cases
to optimize visual potential.* This involved the creation of
fornices and reconstruction of upper and lower lids with
local skin/muscle flaps.
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Syndactyly: It can be corrected by surgical reconstruction
by the plastic surgeons to create an anatomically normal
webspace and fingers.141

Abnormal genitalia: Abnormal genitalia can be managed
in the newborn requires, which requires a multidisciplinary
team for the choice of sex assignment and treatment
approach.'*®

Nose and ears defect: Nasal ala and ear reconstruction are
challenging due to 3D structures with thick and sebaceous
skin. Nose defects can be repaired using reconstructive
procedures ranging from skin grafts, locoregional flaps, and
composite grafts for improving aesthetics and preserving
the nose function.’®?® Various implant materials can be
used for the rhinoplasty and ear reconstruction.?

Larynxdefect: The laryngeal apparatus defects affecthuman
communication.?? In the case of congenital inspiratory
collapse, internal stabilization is necessary for laryngeal
respiratory function.® Neurorrhaphy, neural grafting, and
electrostimulation can be done for the functioning of the
paralyzed larynx.

Cleft lip and cleft palate: The clefts can be treated by
a surgeon with the participation of a multidisciplinary
team including orthodontists, maxillofacial surgeons,
otolaryngologists, prosthodontists, speech therapists,
and plastic surgeons.?** Various protocols exist for the
management of unilateral cleft lip-palate, isolated cleft
palate, and bilateral cleft lip-palate.?62®

Skeletal defects: FS cases often present various skeletal
defects, such as craniofacial skeleton, hands, and legs.9
Recent management include modeling of craniofacial
disorders with primary and patient-derived pluripotent
stem cells.”

Renal agenesis: Renal agenesis can be diagnosed during
fetal ultrasonography. The most common abnormality
includes vesicoureteral reflux in the contralateral kidney.*®
The prognosis of individuals with isolated unilateral renal
agenesis is good but needs long-term follow-up due to the
risk of proteinuria and/or hypertension.
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