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Abstract

Background: Familial dysautonomia (FD), or Riley-Day syndrome, is mainly observed in
Ashkenazi Jews. In this disease, the development of autonomic and sensory nerves is impaired,
resulting in a reduction in the number of unmyelinated nerves and small-diameter myelinated
axons. According to the literature review, oral and dental issues are among the common
problems experienced by patients with FD. Thus, this study aimed to introduce a case of FD and
provide new methods for reconstructing the edentulous area of this patient.

Case Presentation: A 19-year-old female patient, a known case of FD, gradually lost her
teeth since childhood following the occurrence of dental caries, so that three years before the
current visit, she had lost all her teeth, and dentures were designed and recommended for her
accordingly. Nonetheless, the patient was unable to use the dentures due to severe jawbone
resorption. Therefore, a treatment plan for subperiosteal dental implant placement was planned,
considering her condition.

Conclusion: With the development of three-dimensional technologies, the use of subperiosteal
implants is increasing. One of the main advantages of this system is that it enables fixed prosthetic
treatment, especially in jaws with advanced bone atrophy, such as observed in the present case.
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Background

Familial dysautonomia (FD), also recognized as Riley-
Day syndrome or hereditary sensory and autonomic
neuropathy type III (HSAN III), is a rare and severe
genetic disturbance that is characterized by the progressive
degeneration of the sensory and autonomic systems (1-
3). It is caused by mutations in the IKBKAP/ELPI gene
and leads to reduced sensory function, blood pressure
instability, gastrointestinal illness, and dysregulation of
body temperature (4).

Oral and dental manifestations are highly frequent signs
in FD patients due to the sensory and control impairments
of orofacial muscles. The most serious complications in
these patients include dental and soft tissue injuries (e.g.,
tongue or lip biting in the lack of pain), gingival infections,
and periodontal disease because of alterations in saliva
composition and plaque accumulation, malocclusion,
and repeated dental trauma (2,5). These abnormalities
noticeably influence the patient’s quality of life and confuse
the dental administration of this specific population (6).

Treatment approaches for controlling oral and dental
complaints in FD patients should be comprehensive and
compatible with the patient’s systemic condition. Powerful
preventive strategies are essential to control plaque and
avoid dental damage (e.g., mouth guards), restorative
and periodontal treatments to protect existing structures,
and, in cases of edentulism, prosthetic rehabilitation (1-
3). However, due to the complex medical condition of
these patients and the usual requirement for sedation or
general anesthesia for invasive procedures, the selection of
a suitable treatment method requires careful assessment
and consultation with an expert (7,8).

Dental implants are considered a solution for constant
rehabilitation and progress of masticatory function and
aesthetics in cases of complete edentulism or tooth loss
due to severe alveolar bone loss, which can happen in
these patients (9). Nonetheless, customized subperiosteal
implants (CSIs) representan encouragingoptionin patients
with severe bone atrophy or systemic conditions that make
bone grafting risky or impossible (10-12). Subperiosteal
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implants (SPIs) are directly put on the bone surface and
do not require a large amount of bone, making them a
desirable alternative for patients with resorbed jawbone
(13,14). Modern computer-aided design and computer-
aided manufacturing technologies (CAD/CAM) have
enabled the fabrication of CSIs that are precisely designed
to the patient’s anatomical morphology, which can lead
to a reduction of surgical time and complications, and
enhance the long-term rehabilitation success for patients
with specific conditions, such as disabilities (9,15). The
present study aims to introduce a case of FD and provide
new techniques for reconstructing the edentulous area of
these patients who, due to medical conditions, are unable
to use routine methods of reconstructing the edentulous
area.

Case Presentation

A 19-year-old female patient, with difficulty chewing
and eating due to the absence of teeth, was referred to
the Department of Maxillofacial Surgery of Hamadan
University of Medical Sciences. The patient reported
a history of corneal transplant surgery and closure of a
palatal fistula. At the time of examination, the patient’s
right eye was completely blind, and reduced visual
acuity was observed in the left eye. Moreover, evidence
of tarsorrhaphy was obvious in both eyes. Nasal speech
was noticeable during speech. In addition, Witch’s chin
was remarkable in the profile view. The dental history
demonstrated that the patient had gradually lost her teeth
since childhood due to dental caries, so that three years
before the present visit, she had lost all her teeth. Further,
due to severe jawbone resorption, she was unable to use
dentures.

The clinical evaluation and radiography of the
patient’s mouth revealed ankyloglossia, which limited
the patient’s tongue movement, and a sialolith of the
right submandibular gland was evident. Additionally, an
anterior palatal fistula leading to the nose was detected
(Figure 1). Furthermore, clinical examination and
radiography revealed severe bone resorption of the upper
and lower jaws. The depth of the buccal vestibule in both
jaws was reduced, and there was insufficient soft tissue for
bone augmentation.

Initially, the patient’s sialolith was removed from
the distal area of Wharton’s canal through an intraoral
incision. The tongue adhesion was released through an
incision in the floor of the mouth and the release of the
muscles from the floor of the mouth. After a month, the
patient visited the doctor for implants. According to the
patient’s medical condition, the lack of bone for endosteal
implants, and the lack of soft tissue for the augmentation
of the edentulous region, it was concluded to reconstruct
the edentulous area with SPIs. Informed consent was
obtained from the patient for performing SPIs after a
complete explanation of the surgical procedure and its
possible risks.

Figure 1. Intraoral Photography Before the Surgery

Stage 1: Cone-Beam Computed Tomography-Based
Planning and Custom-Made Implant Design
Cone-beam computed tomography (CBCT) was
obtained from the maxilla and mandible of the patient
(Figures 2-5). The thickness and bone height, and the
distance from important anatomical structures (e.g., the
inferior alveolar nerve and maxillary sinus) were evaluated
based on CBCT. Additionally, dentures were made for
the patient’s maxillary and mandibular arches. Then,
the patient was referred to the Digital Prosthodontics
Department of Hamadan University of Medical Sciences
for CSI fabrication.

Stage 2: Custom-Made Subperiosteal Implant Design
and Manufacturing
A three-dimensional (3D) printed model of the jaw was
made using the patient’s CBCT data to assess the optimal
design and location for CSI. Particular attention was paid
to the precise design of the abutments because of their
accurate location and angulation after CSI placement
in the mouth; there was no possibility of changing the
position or angle of the abutment. Consequently, this
process needed high precision to determine the position
and angle of the abutments correctly based on the final
arrangement of the teeth. The CSI implant was fabricated
following the careful planning of the implant locations.
After the SPI was fabricated, the 3D printed skull
model for evaluation was used, and factors such as the
interocclusal distance, as well as the angle and positions of
the abutments, were estimated. Finally, after sterilization,
the implant was prepared for surgery.

Stage 3: Surgical Procedure

The surgical procedure was executed under general
anesthesia. Crestal incisions were made along the ridges
of both the maxilla and mandible, extending bilaterally.
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Figure 3. CBCT of the Left Maxilla Before the Surgery. Note. CBCT: Cone-beam computed tomography
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Figure 4. CBCT of the Left Mandible Before the Surgery.
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In addition, the full-thickness mucoperiosteal flap was
elevated, and the buccal and lingual flaps were retracted to
facilitate screw placement. After confirming the complete
compliance of the prosthesis with the edentulous ridge,
screw placement of the maxillary and mandibular
prostheses was performed using a low-speed handpiece
and mini screws, and SPIs were fixed to the maxilla and
mandible (Figures 6 and 7). Due to the patient’s situation
and distress about the patient’s oral health, the prosthesis
was not placed on the abutments during surgery.
The patient consulted one month later for prosthesis
placement (Figure 8).

At the beginning of the prosthetic rehabilitation of SPIs,
impression posts were placed on multi-unit heads. The
impressions were taken using the double-mix procedure
using type C silicone with compression polymerization.
The laboratory splinted the impression pieces with
acrylic, placed them on the suitable model, and returned
them. After checking the intraoral fit, the final impression
was taken with additive silicone (type A). Then, the
passive fit of the metal structure was checked and verified
to be accurate in the final stage. Moreover, the occlusion
of the teeth was adjusted, and after polishing, the final
prosthesis was fixed in the mouth with the torque values

Figure 6. Patient’s Surgery and Placement of the Subperiosteal Dental
Implant in the Maxilla
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determined by the company (30 N. cm). Furthermore,
the screw spaces were closed with composite materials.
It should be noted that no particular complications were
evident during the follow-up period.

Discussion
Since the 1980s, endosteal implants have become one of
the most common tooth replacements (16). Nonetheless,
the need for sufficient bone quality and quantity is not
satisfied. The reconstruction of a resorbed alveolar
ridge in dental rehabilitation requires a complicated
and challenging treatment process. Among the available
plans to address this matter, bone graft is the main bone
replacement procedure. However, bone grafts require
a long healing period, and their results are unreliable
(17,18). Additionally, they may cause serious complexity.
For example, a study recommended that neurological
complications associated with intraoral bone grafting can
reach up to 50% (19).

Recent advances in prosthetic technology have allowed
for a review of traditional treatments with a lower risk

of complications. SPIs have emerged as an effective
alternative to a variety of bone grafting procedures and
other approaches used in resorbed ridges. With recent

Figure 7. Patient’s Surgery and Placement of the Subperiosteal Dental
Implant in the Mandible

Dental Faculty of Hamedan University
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Figure 8. The Patient's OPG After the Surgery. Note. OPG: Post-operative orthopantomogram
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innovations in prosthetic fabrication, many previous
challenges have been effectively overcome (13,14). For
example, in a case series study, the survival rate of 10 SPIs
in patients with partial edentulous areas was reported to
be 100% after 12 months of follow-up. Nonetheless, one
of the implants formed a minor, immediate postoperative
complication that was successfully managed with
antibiotics and analgesics. The researchers believe that
the exact fit of the SPIs was the leading point for the low
incidence of complications and high survival rate (20).

The results of a retrospective study of 70 patients
with SPIs indicated that the implant survival rate was
approximately 96% after 2 years of follow-up. In this study,
the researchers indicated that only three of the implants
failed due to recurrent and untreatable infections (21).
Similarly, a study by Angelo and Ferreira on a 44-year-
old male patient with congenital dental agenesis who
had failed previous implant-supported rehabilitation
due to peri-implantitis demonstrated that the use of
custom-designed bimanual SPIs, which effectively
provided a combination of subperiosteal and endosseous
support, could address the patient’s treatment needs.
They concluded that custom-designed SPIs had several
advantages over traditional bone grafting techniques
and endosseous implants. These advantages included the
possibility of performing a single-stage treatment with
immediate loading, a simpler and less time-consuming
procedure for atrophic jaws, and the ability to replace
failed endosseous implants (22).

In 2023, a case report presented a patient who lost
his teeth at a relatively young age due to progressive
periodontitis. Due to severe alveolar bone loss, the patient
required extraoral bone grafting to provide adequate bone
support for endosseous implants. In addition to the long
healing period, the patient was reluctant to undergo bone
grafting surgery. Therefore, it was decided to use SPIs for
full oral reconstruction. In this study, a three-year follow-
up showed that the SPIs were in excellent condition, and
the patient was completely satistied with the results (9).
SPIs have received renewed attention in the last decade,
and reports of successful dental rehabilitation using
these implants are increasing due to new fabrication
technologies (14). However, neglecting the various steps
of this process can lead to multiple complications and
ultimately implant failure.

In conclusion, SPIs can be considered an alternative
solution for cases with severe bone atrophy. It is
noteworthy that using a personalized reverse engineering
mode centered on the prosthesis allows immediate
functional reconstruction without the need for bone
grafting in a single surgery.

Conclusion

With the development of 3D technologies, the use of SPIs
is expanding. One of the main advantages of this system
is that it is authorized for fixed prosthetic treatment,
especially in jaws with advanced bone atrophy, such as

our patient’s. Proper patient selection and appropriate
surgical and prosthetic treatment methods will enhance
the success rate. Eventually, more clinical cases with
finite component analysis are needed to reveal possible
complications.
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