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Abstract:

Purpose: Unilateral cleft lip and palate is a defect involving the lip, nose and maxilla. These structures are inter-related,
and simultaneous early correction of all the aspects of the defect is necessary to obtain a satisfactory result that will be
maintained with growth. There are few reports about oral rehabilitation with dental implants, in patients with this con-
dition in the literature.

Material and Method: The presented case report describes the clinical and surgical management of a patient with uni-
lateral alveolar cleft associated to severe posterior maxilla bone resorption. This patient was treated with 2 zygomatic
implants (S.L.N.-Implant System, Sao Paulo, Brazil) in the posterior maxilla and 4 standard axial implants in the anterior
maxilla.

Results: The patient is on ten years of postoperative without complaints.

Conclusion: The high survival rate, the increase of patients’ demand in immediate functional ability and the less mor-
bidity following the surgical procedure renders this zygomatic implant procedure a viable treatment option of the re-
sorbed fully edentulous maxilla.
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Introduction

Clefts of the lip and palate are commonly encountered congenital anomalies that often result in severe functional defi-
cits of speech, mastication and deglutition. The prevalence of associated congenital malformations, as well as learning
disabilities secondary to hearing deficits, is often increased (1.

Generally, clefts of the lip and palate are classified into four major types: a) cleft lip, b) cleft palate, c) unilateral cleft lip
and palate, and d) bilateral cleft lip and palate. Other clefts of the lip and mouth include lip pits, linear lip indentations,
submucosal clefts of the palate, bifid uvula and tongue, and numerous facial clefts extending through the nose, lips and
oral cavity. Clefting deformities are extremely variable in character; they may range from furrows in the skin and muco-
sa to extensive cleavages involving muscle and bone. A combination of cleft lip and palate is the most common clefting
deformity seen (1.2).

Etiology and Pathogenesis

Cleft lip and palate account for approximately 50% of all cases, whereas isolated cleft lip and isolated cleft palate each
occur in about 25% of cases.
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The incidence of cleft lip and cleft palate has been reported to be 1 in 700 to 1000 births, with variable racial predilec-
tion. Isolated cleft palate is less common, with an incidence of 1 in 1500 to 3000 births. Cleft lip with or without cleft
palate is more common in males, and cleft palate alone is more common in females 3).

The majority of cases of cleft lip or cleft palate, or both, can be explained by the multifactorial threshold hypothesis. The
multifactorial inheritance theory implies that many contributory risk genes interact with one another and the environ-
ment and collectively determine whether a threshold of abnormality is breached, resulting in a defect in the developing
fetus. Multifactorial or polygenic inheritance explains the transmission of isolated cleft lip or palate, and it is extremely
useful in predicting occurrence risks of this anomaly among family members of an affected individual (1.23).

Disruption of normal patterns of facial growth, including deficiencies of any of the facial processes, may lead to
maldevelopment of the lips and palate. Cleft lip generally occurs at about the sixth to seventh week in utero; it is a result
of failure of the epithelial groove between the medial and the lateral nasal processes to be penetrated by mesodermal
cells (1.23),

Cleft palate is a result of epithelial breakdown at about the eighth week of embryonic development, with ingrowth fail-
ure of mesodermal tissue and lack of lateral palatal segment fusion. Most embryologists believe that true tissue deficien-
cies exist in all clefting deformities and that actual anatomic structures are absent. Various degrees of cleft lip and palate
may occur, ranging from mild notching of the vermilion border or bifid uvula to severe bilateral complete clefts of the
lip, alveolus, and entire palate (1.2),

Clinical Features

The Veau system of classification for cleft lip and palate is widely used by clinicians; it helps to describe the variety of lip
and palatal clefts seen. The system classifies cleft lip and cleft palate separately into four major categories, with empha-
sis on the degree of clefting present (Fig. 1).

Cleft lip may vary from a pit or small notch in the vermilion border to a complete cleft extending into the floor of the
nose. Using the Veau classification, a Class I cleft of the lip is a unilateral notching of the vermilion border that does not
extend into the lip. If the unilateral notching of the vermilion extends into the lip but does not involve the floor of the
nose, it is designated as a Class Il cleft. Class III lip clefts are unilateral clefts of the vermilion border extending through
the lip into the floor of the nose. Any bilateral cleft of the lip, exhibiting incomplete notching or a complete cleft, is classi-
fied as a Class IV cleft (1).

Clefting deformities of the palate can also be divided into four clinical types using the Veau system. A cleft limited to the
soft palate is a Class I palatal cleft. Class II clefts are defects of the hard and soft palate; they extend no farther than the
incisive foramen and therefore are limited to the secondary palate only. Clefts of the secondary palate may be complete
or incomplete. A complete cleft includes the soft and hard palate, extending to the incisive foramen. An incomplete cleft
involves the velum and a portion of the hard palate, not extending to the incisive foramen. Complete unilateral clefts
extending from the uvula to the incisive foramen in the midline and the alveolar process unilaterally are designated as
Class III palatal clefts. Class IV clefts are complete bilateral clefts involving the soft and hard palate and the alveolar pro-
cess on both sides of the premaxilla, leaving it free and often mobile (1.

Submucosal clefts are not included in this system of classification, but they can be identified clinically by the presence of
a bifid uvula, palpable notching of the posterior portion of the hard and soft palate, and the presence of a zona pellucida
(a thin translucent membrane) covering the defect ().

Clefts of the soft palate, including submucosal clefts, are often associated with velopharyngeal incompetence or eusta-
chian tube dysfunction. Recurrent otitis media and hearing deficits are common complications. Palatal pharyngeal in-
competence results from failure of the soft palate and pharyngeal wall to make contact during swallowing and speech,
thus preventing the necessary muscular seal between the nasopharynx and the oropharynx. Speech is often character-
ized by air emission from the nose and has an hypernasal quality (3).

The prevalence of dental anomalies associated with cleft lip and palate is remarkable. Abnormalities of tooth number,
size, morphology, calcification and eruption have been well described. Both deciduous and permanent dentitions may be
affected. The lateral incisor in the vicinity of the clefts is often involved, but teeth outside the cleft area exhibit develop-
mental defects to a greater degree than is seen in unaffected patients (345).

The incidence of congenitally missing teeth is high, especially among deciduous and permanent maxillary lateral inci-
sors adjacent to the alveolar cleft. The prevalence of hypodontia increases directly with the severity of the cleft. Com-
plete unilateral and bilateral alveolar clefts are often associated with supranumerary teeth as well, usually the maxillary
lateral incisors. Tooth formation is often delayed and enamel hypoplasia, microdontia and macrodontia, and fused teeth
are often seen (345),
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Fig: 1 - Veau classification of cleft lip and cleft palate

Zygomatic Implant Concept

Osteointegration techniques for maxillary rehabilitation are more complex than those for mandibular rehabilitation, due
to the proximity of the nasal cavities and maxillary sinuses, the degree of maxillary bone resorption (particularly in the
posterior region by early extractions, pneumatization of the maxillary sinuses) and the quality of the maxillary bone,
more vascularized and less dense than the mandibular bone (©). Patients with adequate maxillary bone availability are
exceptions, most have different degrees of atrophy that require the use of alternative techniques for using existing bone
(eg pterygoid implant), using autogenous or alloplastic bone grafts (eg onlay bone grafts in the maxilla, bone grafts of
the maxillary sinus) or osteogenic distraction techniques (eg Le Fort I maxillary fracture) (7). These procedures, although
offering higher success rates for osteointegration, have disadvantages, namely, the need for multiple surgical interven-
tions, restriction of the use of prosthesis for a long transitional period (minimum 4 months), greater morbidity, higher
surgical and hospitalization costs (6.7).

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 (67). As these interventions were successful and the long-term
stability of these implants was verified, Branemark developed the zygomatic implant, which provides bone fixation un-
der 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 (6.7.8),

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 (910). 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 (11121314), Furthermore, 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 (25).

Due to the high osseous density of zygomatic bone and to the high clinical survival rates associated with zygomatic im-
plants (11121314, this tissue/implant interface is particularly suitable for immediate function.

The surgery for placing zygomatic implants has an outpatient nature and is performed under general anesthesia, and
the patient may be discharged a few hours after its completion (7816). The procedure begins with a palatal incision along
the entire maxillary ridge, or optionally, with an incision at the bottom of the maxillary vestibule (type Le Fort ), and
discharge incisions may be necessary to facilitate soft tissue detachment throughout the thickness of the maxilla, from
the posterior aspect to the nasal cavities and the folding of the tissue, from the maxillary crest to the region of the body
of the zygomatic bone (7.81617.18),
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The nerve and infraorbital vessels, the zygomatic process of the maxilla and the zygomatic notch must be identified (®).
Then, the palatal fibromucosa is detached and folded, identifying the posterior palatal orifices (8. At this stage the entire
jaw is exposed.

A bone window opens in the superolateral region of the anterior wall of the maxilla, at the limit between the zygomatic
bone and the maxillary sinus, to allow access to the interior of the maxillary sinus, the removal of the Schneiderian
membrane, the visualization and routing of the implant ). This access is also useful, during the surgical procedure, for
cooling the drills, irrigating and cleaning the sinus during and after implant placement (8).

Surgical instrumentation now begins, with drilling and widening of the bone bed that receives the implant. Perforations
are made in the palatal aspect of the alveolar region of the maxilla, reach the maxillary sinus and continue close to the
lateral wall of the maxillary zygomatic process, until it enters the cortical bone again into the body of the zygomatic
bone. It is intended to transfix the body of the zygomatic bone, in order to guarantee a bicortical anchorage and the use
of the entire area liable to osteointegration. Once the maxillary and zygomatic bone bed has been created, the implant is
inserted using a low-speed motor or an appropriate manual key.

After implant placement, its intraoral end is closed with a cover screw or multi-unit and soft tissues are sutured (),
There is no evidence to support the closure of maxillary sinus trepanation (8).

The original technique described above can be adapted and simplified in certain cases, in order to allow the emergence
of the implant on the alveolar crest and in more anterior regions of the maxilla. In this procedure, called Sinus Slot Tech-
nique, the implant does not cross the maxillary sinus, a groove is created on the external face of the anterior wall of the
maxilla, through which the implant is guided from the intra-oral perforation site to the insertion site zygomatic, at the
junction between the lateral orbital edge and the zygomatic arch (7.18),

According to the original PI Branemark protocol, the anterior maxilla sector is rehabilitated using 2 to 4 conventional
osteointegrated implants, according to local bone availability, and it is sometimes necessary to proceed with bone graft
techniques to ensure the viability of the implants. Implants (7.8). The Quadrilex method, modifies the original protocol by
using four zygomatic implants, in order to eliminate the need for bone grafts or other techniques to increase bone herit-
age (17), This technique allows the rehabilitation of the patient in just one surgical period and, despite being more de-
manding in technical terms for the surgeon, it does not present major postoperative complications than the original pro-
cedure (17),

Clinical Case

A 59-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 and lower jaws.

The clinical evaluation reveals a unilateral cleft palate patient, a partially edentulous upper jaw with the presence of
teeth 1.1, 1.3 which supported a fixed ceramic bridge and 2.7 (Fig. 2).

Fig: 2 - Intra-oral aspect of initial clinical condition

After anamnesis, there was no allergies or use of medications. To complete the pre-surgical evaluation, computed to-
mography was performed, which revealed an extremely resorbed maxilla in the posterior sector. Clinical case with indi-
cation for placing 2 zygomatic implants (S.L.N.-Implant System, Sdo Paulo, Brazil) in the posterior sector and 4 standard
axial implants in the anterior sector of the maxilla (Fig. 3).
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Fig:3 - Initial Orthopantomography and computed tomography with coronal sections

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. Final
position of the 2 zygomatic implants placed in the posterior sector of the maxilla and the 4 standard axial implants
placed in the anterior sector of the maxilla (Fig. 4).

Fig. 4 - Intraoperative aspect of implants placement (S.I.N.-Implant System, Sdo Paulo, Brazil)

After the period of bone consolidation, the preparation of the final prosthetic structures begins, it should be noted that
the platform of the zygomatic implant is regular and compatible; it differs only in relation to the stabilization of the im-
plants, which must be done through a rigid containment in passive adjusted structure that can be made of titanium as in
this case or zirconia. This type of structure has a predictable and perfect fit at the abutment or implant level (Fig. 5).

Fig: 5 - Final Orthopantomography and intra-oral aspect of final maxillary and mandibular rehabilitation

Complications

Peri and post-surgical complications are uncommon, prospective follow-up studies of patients between 6 months and
10 years after implant placement report success rates above 90% (7.1920), The most prevalent complications are: sinusi-
tis, peri-implant infection, implant dehiscence, perforation of the orbital floor, false path of the implant path, oro-sinusal
fistula, neurological lesions (facial paresthesias), hygiene difficulties, dysarthria (usually resolved) with alteration of the
prosthesis or use of speech therapy) and aesthetic dissatisfaction (1819.20,21),

Conclusion

The development of the zygomatic implant occurred with the aim of rehabilitating patients with major facial mutila-
tions, such as: hemimaxylectomy, tumor resection, trauma or birth defects. This procedure has been gaining an increas-
ing number of indications, which include extensive maxillary resorption (mainly in the posterior sector), cleft palate,
bone graft dehiscence or when this is contraindicated (7.8192022.23), The use of zygomatic implants should be considered
a first-line technique in patients with low bone availability for orofacial rehabilitation.
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