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Abstract Rehabilitation of patients with ectodermal dys-

plasia often presents clinical challenge due to hypodontia,

anodontia, and severe atrophy of edentulous ridges. Zygo-

matic implant therapy can be used as a method of achieving

osseointegration without bone grafting in such situations.

This clinical report describes the dental rehabilitation of

atrophic maxilla of a 26-year old female patient with a fixed

prosthesis, immediately loaded on four zygomatic implants.
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Introduction

Ectodermal dysplasia (ED) is a syndromic disorder charac-

terized bymore than 170 clinical signs involving at least two

structures derived from the embryonic ectoderm [1]. Indi-

viduals affected by ED may have combination of symptoms

including sparse hair, brittle nails, dental malformations,

skin problems, absence of sweat glands, complications of

swallowing, vision and hearing [2]. Hypodontia and ano-

dontia associated with ED and the resultant lack of alveolar

bone formation often creates restorative difficulties due to

inadequate bone volume, increased interridge clearance, and

abnormal jaw relationship [3].

Oral rehabilitation of patients with ED not only restores

the function but also aids in facial esthetics, speech and

emotional development [4–6]. Treatment options for

edentulous patients with ED include tissue-supported

removable prosthesis, implant-supported removable pros-

thesis, and implant supported fixed prosthesis [4]. Despite

the anatomical abnormalities of bone structure, implant

supported restorations have high success rate similar to

normal individuals [7]. The presence of inadequate bone

quantity poses a potential problem for implant placement

necessitating various bone augmentation procedures [8, 9].

Implant placement in grafted bone has shown success as

good as implants placed in native bone [10]. However,

bone grafting procedures have few limitations like need for

hospitalization, morbidity of donor site, unpredictable

resorption of the bone graft, and delayed placement of

implant for the graft consolidation time [11–13].

Treatment concepts with zygomatic implants have

evolved as an alternative for bone augmentation proce-

dures. Combination of conventional implants and zygo-

matic implants has been used successfully for restoration of

atrophic maxilla [14, 15]. Oral rehabilitation of a patient

with ED with zygomatic implants has also been reported in

the literature [16]. Placement of anterior conventional

implants without grafting will be extremely difficult in

severely atrophic pre-maxilla. In such situations, quadruple

zygomatic implants can be used for the restoration of

edentulous maxilla [17]. This clinical report describes the

restoration of maxillary dentition of a patient with ED by

using four zygomatic implants.
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Case Report

A 26 year old female patient diagnosed with ED was

referred to our private dental practice. Patient had com-

plaints of poor esthetics and masticatory inefficiency with

the existing removable prosthesis. Dental history revealed

the usage of a removable prosthesis for the past 13 years.

Oral and radiographic examination showed extensive bone

loss around the supporting abutment teeth (Figs. 1, 2, 3).

Both the maxillary and mandibular ridges were severely

atrophic. The height of the remaining alveolus was

approximately 2 mm sub-antrally and the inferior alveolar

canal was close to the crest of the ridge. Patient expressed

desire for a fixed dental prosthesis.

A diagnostic complete denture was fabricated to assess

the esthetics, lip support, interridge clearance, and the

relationship of the artificial teeth to the underlying alveo-

lus. Radiographic markers were embedded in the diag-

nostic denture and cone beam computerized tomographic

(CBCT) scan was performed. CBCT images showed knife

edged pre-maxilla and bone height of about 2 mm suban-

trally (Figs. 4, 5). The mandibular ridge had adequate

width but was deficient in height in the interforaminal

region. Treatment options of onlay grafting followed by

conventional implant placement, and zygomatic implant

supported prosthesis were discussed with the patient.

Patient opted for zygomatic implant supported prosthesis

considering the advantages of immediate loading, elimi-

nation of morbidity, and consolidation time related to bone

grafting procedures.

The CBCT that was made using the diagnostic denture

with markers was used for treatment planning. Two zygo-

matic implants on either side of the maxillary arch were

planned using virtual planning software (Nobel clinician,

Nobel Biocare AB, Goteborg, Sweden) (Fig. 6). Virtual

planning was utilized to maintain 3 mm of inter-implant

distance, 3 mm between anterior zygomatic implant and

infra orbital nerve, and maximum cortical anchorage within

the zygomatic bone. Four conventional implants were

planned for the mandibular arch, with the distal implants

Fig. 1 Occlusal view of edentulous maxillary ridge

Fig. 2 Occlusal view of edentulous mandibular ridge

Fig. 3 Preoperative panoramic view

Fig. 4 CBCT image of the atrophic maxillary canine region
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bypassing the mandibular nerve. Surgical template was fab-

ricated to identify the prosthetically determined osteotomy

sites during the surgical procedure.

Under nasotracheal intubation, general anaesthesia was

administered and 2 % lignocaine with adrenaline was

infiltrated into the right and left buccal vestibule. Crestal,

anterior, and posterior vestibular releasing incisions were

made, and mucoperiosteal flap was elevated to expose the

alveolar crest, the lateral wall of the maxillary sinus, infra

orbital nerve and the inferior rim of the zygomatic arch. A

small window was made on the lateral wall of the sinus to

assist visualization of drills during osteotomy preparation.

The surgical guide was positioned to identify the pros-

thetically determined osteotomy positions. Sequential

osteotomy was done with 2.9 mm round bur, 2.9 mm

cylindrical bur and 3.5 mm pilot drill. The anterior

implants (Branemark System Zygoma TiUnite Implants;

Nobel Biocare AB) were placed first engaging the

zygomatic bone with their platforms emerging at the canine

region. The posterior zygomatic implants (Branemark

System Zygoma TiUnite Implants; Nobel Biocare AB)

were then placed through the infra-zygomatic crest

emerging near the second premolar and first molar region.

The flaps were approximated and sutured using resorbable

3-0 vicryl.

Angulated multi-unit abutments (Branemark System

Zygoma Multiunit abutments RP; Nobel Biocare AB) were

connected to all the implants to orient their prosthetic

screw axis in the same path of insertion (Fig. 7). Abutment

level impression was made after splinting the open tray

impression copings with auto-polymerizing acrylic resin

(GC Pattern resin, GC Asia). Healing caps were connected

to the abutments (Fig. 8). Facebow transfer and inter-

occlusal records were made. Screw retained metal rein-

forced acrylic provisional prosthesis was fabricated and

connected to the implants within 48 h after surgery. Patient

was given instructions regarding oral hygiene measures and

was followed up at regular intervals of 15 days, 1 month,

3 months, and 6 months. Exposure of few implant threads

Fig. 5 CBCT image of the sub-antral region

Fig. 6 Virtual planning for zygomatic implants

Fig. 7 Multi-unit abutments connected with implants

Fig. 8 Healing caps on multi-unit abutments
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in the anterior two zygomatic implants was observed

(Fig. 9). The provisional prosthesis was replaced with a

definitive prosthesis after 6 months (Figs. 10, 11, 12).

Patient was followed up for 3 years without any further

complications.

Discussion

Zygomatic implants in ED patients have been reported to

be clinically successful. The use of quadruple zygomatic

implants in ED patient is lacking in literature. Micro

structural analysis of female ED bone has been shown to be

more compact and with greater trabecular patterns than

males [18]. Considering the high success rate of dental

implants in ED patients [7], and the need for immediate

fixed prosthesis without grafting procedures, the use of four

zygomatic implants for a maxillary fixed prosthesis can be

a valuable treatment option.

The anatomical configuration of the maxilla and zygoma

facilitated an extra sinus approach for placement of the

zygomatic implants [19]. Considering the high primary

stability of more than 45 N cm for the zygomatic implants,

immediate restoration with a provisional prosthesis was

done. This also prevented the micro movement of the

implants due to the splinting provided by the prosthesis.

The severe deficiency of the maxillary alveolus facilitated a

gradual emergence of the prosthesis from the abutment

platform providing the desired facial esthetics and lip

support without causing lip entrapment.

Recession of soft tissue on the buccal aspect of the

anterior zygomatic implants was observed during the fol-

low-up period. Labial positioning of the anterior implants

as determined by the prosthetically guided planning and the

lack of keratinized mucosa around the implants could have

resulted in recession [20]. Plaque accumulation in the

exposed threads can be a challenge for hygiene mainte-

nance. Bacterial ingress along the implant surface could

Fig. 9 Thread exposure during recall visit

Fig. 10 Occlusal view of definitive prosthesis

Fig. 11 Frontal view of definitive prosthesis

Fig. 12 Panoramic view with definitive prosthesis
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cause maxillary sinusitis [21]. Soft tissue grafting can be

done to address this recession. The use of the zygomatic

implants with the smooth surface near the crest can facilitate

good hygiene maintenance even after recession [22]. It can

be concluded that oral rehabilitation with zygomatic

implants, for patients with developmental disorders like

ED, can be considered as a viable treatment option.
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