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Abstract:

Purpose: Patients with Down syndrome may not be cooperative during dental treatment and, in cases of complex treat-
ment, it is necessary to use oral or inhaled sedation and/or general anesthesia, which represent safe and efficient treat-

ment resources. There are few reports about oral rehabilitation with dental implants, in patients with this condition in
the literature.

Material and method: This paper will present a case report of Down syndrome treated with 2 zygomatic implants in the
posterior maxilla and 2 standard axial implants in the anterior maxilla.

Result: The patient is on twelve months of postoperative without complaints.

Conclusion: The high survival rate, the increase of patients’ demand in immediate functional ability and the less morbid-

ity following the surgical procedure renders this zygomatic implant procedure a viable treatment option of the resorbed

fully edentulous maxilla.
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Introduction

The literature with respect to dental implants in patients with neuro-psychiatric disorders is sparse and contradictory.
Some case reports and case series have shown dental implants treatment to be successful in some patients with various
degrees of both intellectual and physical disability, including cases of cerebral palsy, down syndrome, psychiatric disor-
ders, dementia, bulimia, Parkinson disease and severe epilepsy (1.

Advances in implantology have created choices to enhance the expectations of professionals and patients. There are
more realistic options for restoration of function and esthetics regardless of age, and in most cases, medical disabilities,
and can improve oral health and health-related quality of life (2.

Down syndrome (DS) is caused by the presence of a third copy of chromosome 21 (trisomy 21) and affects approxi-
mately 1 in every 700 children. DS is the leading cause of mental disability and with intellectual disability; also gives
rise to a number of characteristic physical features, including characteristic facial features, diminished physical growth,
and decreased fertility (3).
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DS is frequently associated with complex difficulties in oromotor development, as feeding and/or swallowing, and is
associated with an high incidence of oral motor impairments, feeding disorders, and dysphagia (.

Dental and Facial Features

Dental characteristics such as delayed development and eruption of both dentitions, hypodontia, microdontia, short
roots, hypocalcification-hypoplastic defects and occlusal problems exist for patients with DS. Along with mouth breath-
ing and orofacial features such as flattened face and occiput, slanting eyes with prominent epicanthic folds, underdevel-
opment of the middle third of the face and prognathism ).

Typical craniofacial characteristics are microcephalia, prominent epicanthic folds, a low general muscle tone and a hy-
poplastic maxilla. In comparison to the normal population, low muscle tone of the face and tongue are often present,
causing the characteristic protrusion of the tongue. Maxillary growth remains reduced and aggravates the midface hypo-
plasia over the years, as hypoplastic maxilla, leading to a skeletal Class III tendency and reduced face height (©).

Parafunctional habits such as bruxism may also lead to an excessive attrition of teeth. Agenesis (or hypodontia) is 10
times more common in individuals with DS compared with systemically healthy patients and therefore, these patients
require more frequent and earlier tooth replacement than the rest of the population 7.

Despite their physical and mental disabilities, life expectancy of individuals with DS ranges from 50 to 60 years of age,
posing new challenges for dental providers to maintain optimum oral health care and restore function when the need
arises 5. Removable and fixed prostheses supported by dental implants placed in the jaws may be provided to patients
with DS for restoring masticatory function and esthetics (7).

Some patients with DS experience premature edentulism, which can lead to severe alveolar atrophy causing retention
problems in purely mucosa-supported dentures and ill-fitting total dentures. The implant-supported total prosthetic
restoration with bar joint has been well accepted by the patient and the patient’s relatives (8.

The risk of soft tissue complications are higher among patients with neurological disabilities ) and the cumulative sur-
vival rate of 85,8% for implants placed in individuals with congenital and neurological disabilities after 5 to 10 years (9,
is lower when compared with survival rate of general population that is as high as 96% (10).

Individuals with DS often have parafunctional habits such as bruxism and tongue thrusting with studies suggesting that
bruxism may contribute to early failures of immediately loaded dental implants. For this reason, it may be advisable to
avoid immediate loading in DS patients (7).

Zygomatic Implant Concept

In the early 1990s, with his experience in animal and human research, PI Branemark acknowledged that the introduc-
tion of implants in the maxillary sinuses did not necessarily compromise breath health. The use of the zygomatic bone as
an anchorage point for implants, would ensure the prosthetic rehabilitation of mutilated patients, resulting from surger-
ies of tumor resection, trauma or congenital facial defects (1112), As these interventions were successful and the long-
term stability of these implants was verified, Branemark developed the zygomatic implant, which provides bone fixation
under conditions of severe resorption or bone loss in the posterior maxilla, with the advantage of eliminating the need
for bone grafts in its intervention area (11.1213),

The zygomatic implant design and placement protocols have been extensively described previously. In short, the im-
plant, ranging from 32 mm to 62 mm, is introduced into the second premolar area, traversing the maxillary sinus and is
anchored in the zygomatic bone. In addition to 2 zygomatic implants, 2 to 4 conventional implants are required in the
anterior maxilla to support the prosthesis (1415). Zygomatic implants have shown good clinical success rates in clinical
studies, most often close to 100% success with follow-up periods of up to 5 years (1617.1819), Sinuscopy performed in pa-
tients with zygomatic implants has shown absence of infection or inflammation in the surrounding mucosa (20). Further-
more, placement of four zygomatic implants in the same maxilla has also been reported to be a clinically successful
treatment option, with similar complications to those experienced with the original technique (21.

Due to the high osseous density of zygoma bone and to the high clinical survival rates associated with zygomatic im-
plants (1617.1819) this tissue/implant interface is particularly suitable for immediate function.
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Clinical Case

A 32-year-old female patient, caucasian, attended the Oral-Maxillofacial Surgery consultation at Clitrofa - Centro Médico,

Dentario e Cirturgico, in Trofa - Portugal, to perform an implant-supported rehabilitation of the upper jaw.

The clinical evaluation reveals a DS patient with typical craniofacial characteristics namely: microcephalia, protuberant
epicanthic folds, a low general muscle tone and a hypoplastic maxilla. The reduction in maxillary growth aggravates the
midface hypoplasia, leading to a skeletal Class I1I tendency and reduced face height.

The dental evaluation reveals a partially edentulous jaw with the presence of teeth 1.4, 1.5, 1.6, 1.7, 1.8, 2.4, 2.5, 2.6, 2.7
and 2.8 which supported a removable prosthesis. The majority of teeth present periodontitis and high degree of mobili-
ty (Fig. 1).

Fig. 1 — Initial computed tomography with coronal and cross sections

After anamnesis, there was no allergies or use of medications. To complete the pre-surgical evaluation, high-definition
computed tomography was performed, which revealed an extremely resorbed maxilla in the posterior sector. Clinical

case with indication for placing 2 very angulated zygomatic implants in the posterior sector and 2 standard implants in
the anterior sector of the maxilla (Fig. 2).

Fig.2 - Pre-operative 3D maxilla bone reconstruction

After full-thickness flap with bilateral identification of the infraorbital nerves, an osteotomy was performed to create a
bone window to access the interior of the maxillary sinus. Maintenance of the relevant anatomical structures integrity
and placement of the zygomatic implant in the ideal position for each clinical case are crucial. Zygomatic implants al-
lowed to achieve an excellent primary stability as well as an adequate positioning for prosthetic rehabilitation (Fig. 3).

Fig.3 - Intraoperative aspect of implant placement

After completion of the surgery, a new high-definition computed tomography was performed to check the final posi-
tion of the 2 zygomatic implants placed in the posterior sector of the maxilla and the 2 standard implants placed in the
anterior sector of the maxilla (Fig. 4 and Fig. 5).
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Fig.5 - Post-operative 3D maxilla bone reconstruction

Conclusions

The development of the zygomatic implant was performed with the aim of rehabilitating patients with large facial muti-
lations such as hemimaxilectomy, tumor resection, traumas or genetic defects. This procedure has been gaining an in-
creasing number of indications, which include extensive maxillary reabsorption (especially in the posterior sector), cleft
palate, dehiscence of bone graft or when it is contraindicated (122223) and now Down Syndrome patients.

The advantages of this technique are clear: a) time of surgery is significantly reduced, in addition to the rehabilitation of
the patient in only one surgery, and in some cases the patient may be able to carry immediate loading; b) success rates
of osseointegration with zygomatic implants are over 90% compared to 75% success rates in maxillary sinus grafting
techniques without the occurrence of potential complications associated with the collection and application of the bone
graft (1222.23); ¢) equivalent laboratory time or prosthetic tests when compared to standard implants (12),

Simple guidelines and protocols for treating and educating Down Syndrome patients with dental implants must be es-
tablished with the precious help of the caretakers that must be fully involved in the reinforcement of oral hygiene, as the
dental practitioners cannot verify whether postoperative instructions are followed appropriately (.
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