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ABSTRACT

In contemporary dental care, an increasing number of adult patients are seeking orthodontic treatment. In such adult patients, a combined orthodontic and 
other specialized therapy often offers the best option for achieving a predictable outcome to solve complex clinical problems. This case report demonstrates a 
combined therapy with orthodontic, periodontic, and implant-prosthodontic treatments in a 56-year six-month-old female patient with mild diastemata in the 
maxillary anterior region and a missing left maxillary second premolar caused by a periodontal disease with medium bone loss. The patient had improved her oral 
hygiene condition through periodontal treatment before orthodontic treatment. The patient was orthodontically treated with a maxillary lingual arch and a maxillary 
edgewise orthodontic appliance. Active orthodontic treatment was completed in 18 months, and an implant-supported prosthesis was placed with a single crown 
in the region of the left maxillary second premolar. The treatment outcomes, including the periodontal condition and the dental implant treatment, were stable at 
two years after the active orthodontic treatment. We demonstrate that combined orthodontic-periodontic-implant-prosthodontic treatment can achieve an improved 
masticatory function, esthetics, occlusion, and periodontal condition.
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Dentofacial esthetics is of great concern in the adult population, with an increasing demand for orthodontic treatment in appearance-conscious adults.1 In this group of 
patients the primary motivating factor is a desire to improve their dental appearance.2,3 

However, special attention must be given to the periodontal status of adults because they are more likely to be susceptible to or have already suffered from periodontal 
disease. Periodontal disease and its sequelae such as a diastema or a missing tooth often lead to functional and unesthetic problems, either alone or with other restorative 
problems.4 Advanced periodontal disease is primarily characterized as severe attachment loss and reduction of alveolar bony support. The periodontal condition is usually 
present as tooth mobility, migration, spacing, and marginal gingival recession. Particularly in the maxillary anterior region, functional discomfort is usually accompanied by 
compromised esthetics. Orthodontic treatment for realignment of migrated periodontally involved teeth is initiated only after control of the periodontal inflammation has been 
achieved.5,6 A long healing period and radiographic evidence of bone apposition are required before initiation of the orthodontic tooth movement.7 

If the patient is reasonably motivated and responds well to the initial periodontal therapy, adult orthodontic therapy has a role in providing complete rehabilitation in terms of 
both function and appearance with a satisfactory long-term prognosis.8 Good oral hygiene at home and professional maintenance visits are important during and after active 
orthodontic treatment.

In this periodontally compromised case, a successful result was achieved. During active orthodontic treatment, attention was paid to the option for the use of segmented 
mechanics. A simple lingual arch designed with finger springs and an edgewise appliance with segmented mechanics were used to allow for good oral hygiene and periodontal 
health. This article presents a modified orthodontic-periodontic-implant-prosthodontic approach that was applied for restoration of function and appearance. 

CASE HISTORY Return to TOC

A 56-year six-month-old female patient presented for orthodontic treatment with a periodontally compromised dentition, medium diastemata in the maxillary anterior region, 
and a missing maxillary left second premolar. The patient's chief complaint was to improve her esthetics because her maxillary “teeth were spaced and did not look good.”  Her 
maxillary left second premolar was extracted because of periodontal disease more than 10 years ago.

The patient first visited the periodontal clinic of our university hospital because of the mobility of a maxillary central incisor when she was 55 years of age. She was trained in 
personal oral hygiene and placed on periodontal maintenance care with professional cleaning, scaling, root planing, and curettage once a month for 1.5 years. When the 
periodontal inflammation was improved, the patient received treatment to stabilize the maxillary incisors and the canine with a fixed lingual wire. At the time of referral from the 
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periodontal clinic, she had successfully completed the periodontal treatment and had received intensive oral hygiene instructions. 

Case summary

Pretreatment facial photographs showed a symmetrical facial pattern with a straight profile (Figure 1 ). The maxillary dental midline deviated 1.5 mm toward the left. The 
molar relationship was Class I on both sides. Several diastemata were present in the maxillary anterior region as was a lateral anterior crossbite on the left (Figure 1 ). 
Spaces were present on the mesial and distal sides of the maxillary left first premolar because of the missing maxillary left second premolar. A lingual fixed wire bonded to the 
five maxillary anterior teeth was present. The mandibular anterior teeth were mildly crowded. The dentition showed generalized gingival recession but with no pockets greater 
than three mm and normal mobility. Radiographic examination revealed generalized moderate bone loss (Figure 2 ). No signs or symptoms of temporomandibular disorder 
were noted despite the occlusal dysfunction due to the missing maxillary left second premolar.

In the lateral cephalometric radiograph, the mandible and maxilla were normally positioned relative to Japanese standards9 (SNA 83.8, SNB 80.0, ANB 3.8), and showed a 
skeletal Class I relationship (Table 1 ). The mandibular plane angle and inclination of the incisors were also normal relative to the Japanese standards (FMA 25.8, U1 to SN 
plane angle 102.2, IMPA 98.5).

Diagnosis and treatment objectives

The patient was diagnosed as demonstrating a spaced maxillary arch caused by the periodontal disease and the missing maxillary left second premolar with a skeletal 
Class I jaw relationship. Prognosis of her periodontitis was good. The patient did not express concern regarding the crowded mandibular teeth, and she did not wish to have an 
appliance placed in the mandible. On discussing the options, the patient agreed to undergo periodontic-orthodontic treatment in an effort to restore function and appearance 
with an appliance for only the maxilla. The treatment objectives were (1) to correct the maxillary dental midline, (2) to close the space of the maxillary arch and to regain the 
space in the region of the maxillary left second premolar, (3) to achieve an acceptable occlusion, and (4) to restore esthetics. 

Treatment progress

Before the start of the orthodontic treatment, the maxillary lingual fixed wire was removed from the right incisors and the left central incisor to move these teeth to the right. 
During the first phase of the treatment, the maxillary lingual arch was placed when the patient was 56 years eight months old, and the movements of the maxillary incisors 
were initiated (Figure 3A ). Finger springs with a light force (50 g) were used for the movement of the maxillary incisors to the right and for movement of the maxillary left 
lateral incisor to the labial side.

During the second phase of the treatment, the rest of the maxillary lingual fixed wire was removed, and the maxillary left lateral incisors and maxillary left canine were moved 
to the mesial (Figure 3B ). To prevent recurrence of the periodontitis and to encourage proper oral hygiene, the patient was carefully monitored by the orthodontist and 
periodontist.

During the third phase of the treatment, when the patient was 57 years one month old, edgewise orthodontic appliances (0.018 × 0.025 inch) were placed from the maxillary 
left canine to the maxillary left first molar for the mesial movement of the maxillary left first premolar (Figure 3C–E ). The maxillary teeth were leveled with segmented arches, 
starting with 0.012-inch nickel-titanium archwire and working up to 0.016- × 0.016-inch stainless steel archwire. An opening coil was used for the mesial movement of the 
maxillary left first premolar.

During the fourth phase of the treatment, when the patient was 57 years eight months old, the same type of transparent brackets were bonded from the maxillary right first 
premolar to the maxillary left lateral incisor (Figure 3F,G ). The maxillary teeth were leveled with continuous archwires, restarting with 0.012-inch nickel-titanium and working 
up to 0.016- × 0.016-inch stainless steel. During the active orthodontic treatment, the patient was remotivated and periodontally maintained by the dental hygienist on a 
monthly basis.

Active orthodontic treatment was completed in 18 months when the patient was 58 years two months old. The maxillary lingual arch and the edgewise orthodontic 
appliances were removed, and fixed lingual retainers and a wrap-around retainer were placed on the maxilla. After six months of the active orthodontic treatment, an ad modum 
Brånemark (Nobel Biocare, Gäteborg, Sweden) implant was inserted in the region of the maxillary left second premolar. After a healing period of seven months, provisional 
implant-supported restorations were installed in the region of the maxillary left second premolar. For definitive prosthetic restoration, an implant-supported prosthesis was 
placed with a single crown when the patient was 59 years five months old.

RESULTS Return to TOC

The posttreatment intraoral photographs show a Class I canine relationship with acceptable overbite and overjet (Figures 4  and 5 ). Diastemata in the maxillary 
anterior region and the lateral anterior crossbite on the left side were eliminated, and the maxillary dental midline was corrected. Clinical examination revealed a well-functioning 
anterior dentition, natural in appearance and in a harmonious occlusion and periodontal state of health. Radiographic examination revealed a favorable root/crown ratio (Figure 5 

). In the lateral cephalometrics, no significant skeletal changes were seen during the active orthodontic treatment period (Figure 6 ; Table 1 ). The labial inclination of 
the maxillary incisors was increased slightly (Figure 6 ; Table 1 ).

Patient cooperation in maintenance of oral hygiene was excellent, and the examination at two years after active orthodontic treatment follow-up revealed that the clinical 
status and radiographic results observed at the completion of the treatment had been maintained (Figures 7  and 8 ; Table 1 ). The patient was satisfied with the 
results of the orthodontic-implant-prosthodontic treatment. 

DISCUSSION Return to TOC

Orthodontic treatment is no longer a contraindication in the therapy of severe adult periodontal disease in the maintenance of a healthy periodontal status after orthodontic 
treatment.10 In such cases, orthodontic treatment might enhance the possibilities of saving and restoring a deteriorated dentition. Thus, orthodontic treatment planning for any 
malocclusion will involve determining the method of the tooth movement, which sometimes results in an unusual tooth alignment. It is important to identify patients who are 
susceptible to the more severe manifestation of the disease and to control an existing disease before starting a treatment plan involving comprehensive orthodontics.11 

In the present case, we used segmented mechanics with a lingual arch appliance and an edgewise orthodontic appliance. Tipping movements of teeth were performed by the 
finger springs of a lingual arch appliance, and then bodily movements of teeth were performed by the wires in an edgewise orthodontic appliance. These statically determinate 
orthodontic appliances lead to a successful result. The force system of segmented mechanics easily delivers predictable forces throughout a treatment and achieves an 
optimum biologic response.12 This includes rapid tooth movement with a minimum lowering of the pain threshold. 

Tissue damage, particularly root resorption, should be kept to a minimum. The root length and the nature of the periodontal support will influence the force system. During 
active orthodontic treatment, attention was paid to the optimal force magnitudes of the springs and the wires, which stimulated bone formation in the periodontium.13 Simple 



wire designs without complicated loops were used as much as possible to allow easier access to the teeth for oral hygiene purposes. 

Periodontal treatment and the patient's cooperation in oral hygiene were also continued as supportive therapy. Previous reports have demonstrated that, with adequate 
plaque control, teeth with reduced periodontal support can undergo successful tooth movement without compromising their periodontal situation.14–16 

In the present case, initial periodontal conditions were improved by scaling and root planing before the start of the orthodontic treatment. If this had not been done, an 
orthodontically applied force could enhance the gingival inflammation and could be destructive. Clinical examinations during postactive orthodontic treatment have demonstrated 
that reduced periodontal support can undergo successful tooth movement without compromising their periodontal situation. Because the patient did not recently show any 
tooth mobility or dental relapse, a proper functional environment and the maintenance of oral hygiene could be attributable to the stable occlusion. 

Implant-supported prostheses kept separate from natural teeth are considered the preferred definitive replacement for both single and multiple missing teeth.17,18 In the 
present case, after careful planning by an interdisciplinary team, a small unit restoration with a separate single crown implant-prosthesis was used to maintain optimal tactile 
sensibility of the natural teeth and to create favorable conditions for oral function and hygiene maintenance.

In the periodontally compromised adult patient cases, such as this case, a close interdisciplinary approach is critical for successful outcomes. Advanced orthodontic-
periodontic-implant-prosthodontic treatment may result not only in the restoration of function to the periodontally involved dentition but also a marked improvement in esthetics. 
This article demonstrates the value of a multidisciplinary approach in therapeutic treatment and restoration of a periodontally compromised dentition to achieve long-lasting 
functional and esthetic results.
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FIGURE 1. Pretreatment photographs, age 56 years six months 
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FIGURE 2. Pretreatment radiographs 
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FIGURE 3. Photographs taken during treatment progress. (A) Movement of maxillary central incisors with finger springs. (B) Movement of maxillary left lateral incisor and 
canine with finger springs. (C, D, E) Movement of maxillary left first premolar with segmented appliance. (F, G) Leveling from maxillary right first premolar to maxillary left first 
molar 
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FIGURE 4. Posttreatment photographs, age 58 years two months 

Click on thumbnail for full-sized image. 



FIGURE 5. Posttreatment radiographs 
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FIGURE 6. Superimposition of cephalometric tracings. Pretreatment tracing (solid line) was superimposed with posttreatment tracing (dotted line). (A) Superimposition on 
the Sella-Nasion plane at Sella. (B) Superimposition on the ANS-PNS plane at ANS. (C) Superimposition on the mandibular plane at Menton  
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FIGURE 7. Postretention intraoral photographs, age 60 years two months 
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FIGURE 8. Postretention radiographs 
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