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INTRODUCTION

Clinicians frequently face challenges associated with inade-

quate mesiodistal space when performing dental implant proce-

dures in edentulous regions. These challenges typically occur 

when tooth loss is left untreated for an extended period, resulting 

in tilting and mesial drifting of the adjacent teeth and edentulous 

ridge resorption1. Particularly in the posterior region, various 

problems may occur, such as insufficient space for implant place-

ment, distal drifting of premolars, extrusion of opposing teeth, oc-

clusal interferences during protrusive and lateral movements, 

and difficulties in prosthesis adaptation2. In such cases, clinicians 

may choose implant therapy while accepting certain restorative 

limitations or consider modifying the site to accommodate im-

plant placement3. However, if adequate space for implant place-

ment can be achieved, implant-supported restorations not only 

eliminate the need for additional preparation of adjacent teeth but 

also provide optimal functional and esthetic outcomes1,4-7. 

This case report describes a multidisciplinary approach ap-

plied to a 45-year-old male patient with severe mesial tilting of 

the mandibular second molar due to the long-term absence of the 

mandibular first molar. The treatment combined orthodontic mo-

lar uprighting with mini-implant anchorage and ridge augmenta-

tion to restore ideal conditions for implant placement. Notably, 

the outcomes were monitored over a long-term follow-up period 

of 12 years, demonstrating stable functional and esthetic results 

throughout this period. 

CASE REPORT

A 45-year-old male patient visited our clinic with a chief com-

plaint of difficulty chewing due to discomfort in both molar re-

gions. His medical history was unremarkable and did not include 

health issues impacting dental treatment. With the prolonged ab-

sence of the mandibular right first molar, mesial tilting of the 

mandibular right second molar occurred (Figure 1). The plan was 

to create adequate space in the mandibular right first molar area 

by uprighting the mandibular right second molar, followed by 

implant placement. In the initial stages, after extracting the man-

dibular right third molar, the mini-implant was placed between 

the roots of the mandibular right first and second premolar for 

anchorage. To achieve indirect skeletal anchorage, the target tooth 

was positioned in an ideal position on a setup model, and a 

nickel–titanium (NiTi) spring was fabricated on the model teeth. 
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The spring was then transferred to the planned position using 

light-cured resin. Subsequently, a 0.016×0.016 NiTi straight up-

righting wire (Dany Harvest Co., Seoul, Korea) was engaged 

from the mandibular right second premolar to the mandibular 

right second molar to initiate molar uprighting8. The patient vis-

ited the dental clinic monthly for follow-up, including clinical ex-

amination and periapical radiography to measure the distance 

between the mandibular right second premolar and second mo-

lar (Figure 2). During visits when activation was no longer effec-

tive, the NiTi wire was replaced and reapplied with a new one. 

At the 8-month follow-up, uprighting and space creation were 

completed. Subsequently, an Osstem TS III SA implant (Osstem 

Implant Co., Ltd., Seoul, Korea) of 5.0 mm in diameter and 11.5 

mm in length was placed in the area of the mandibular right first 

molar. The prolonged absence of the tooth resulted in buccal 

bone resorption (Figure 2), necessitating bone grafting to aug-

ment the buccal bone post-implantation. The grafting procedure 

used Bio-Gide (Geistlich Pharma AG, Wolhusen, Switzerland) of 

13×25 mm and Bio-Oss (Geistlich Pharma AG, Wolhusen, Swit-

zerland) 0.25 g grafting materials. The patient underwent a 

3-month healing period after the bone graft. During this period, a 

.019×0.025-inch stainless steel wire (Tri-flex™, RMO®, Denver, 

CO, USA) was used for space maintenance. After the healing pe-

riod, OSSTEL® (Osstel W&H, Göteborg, Sweden) was used to as-

sess the implant’s stability, which yielded an Implant Stability 

Quotient of 74/74, indicating good primary stability. Subse-

quently, a customized abutment and final porcelain-fused-to-Zir-

conia crown were fabricated and fitted. The crown, with shade 

A2, was selected to match the natural color of the adjacent teeth, 

restoring the patient’s masticatory function (Figure 3). 

After the prosthesis placement, periodic maintenance was per-

formed annually, during which radiographs were taken, and 

periodontal and prosthetic evaluations were conducted. Addi-

tionally, angulation assessments were performed based on the ra-

diographs, comparing the tooth axis of the mandibular second 

premolar and second molar with the axis of the mandibular first 

molar implant. The changes in angulation were analyzed by com-

paring the pre-treatment, post-treatment, and follow-up periods.

RESULTS

Table 1 shows the amount of space gained through orthodon-

tic treatment. On the occlusal side, an increase of approximately 

6.85 mm was observed over 8 months, whereas on the cervical 

side, an increase of about 0.7 mm was noted. During this proce-

dure, no rotation or extrusion of the molar occurred, and the posi-

tion of the second premolar, which served as the anchor, was 

maintained. With the successfully developed implant site, the 

dental implant placement and the bone graft around the implant 

were completed without any complications.

The final prosthesis has been maintained for 12 years without 

notable complications or bone loss (Figure 3). Table 2 illustrates 

Fig. 1. Pretreatment panoramic radiograph and intraoral photograph. Space reduction due to mesial tilting of the 

molar is observed. 

 

 

 

 

 

 

 

 

 

Figure 1.Figure 1. Pretreatment panoramic radiograph and intraoral photograph. Space reduction due to mesial tilting of the molar is observed.
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the angles of the teeth and implant based on the long axes. In the 

pre-treatment stage, radiographic analysis revealed a tilting of 

37.5 degrees, which improved to 8.2 degrees following orthodon-

tic treatment. During the 10-year follow-up period, no significant 

changes in this angle were observed. Moreover, the angle be-

tween the adjacent teeth and the implant remained stable 

Figure 2.Figure 2. Progress periapical radiographs and preoperative CBCT. (A) Before uprighting. (B) After 8 months of appliance delivery. (C) An axial view of 
preoperative CBCT revealed an atrophied ridge on the buccal side of the mandibular right first molar region. (D) Coronal view with a surgical stent.

Figure 3.Figure 3. Intraoral photographs and a panoramic radiograph showing the results of the treatment. The images show no signs of periodontal pathology 
and demonstrate stable maintenance of the final prosthesis without significant complications. (A, B) Intraoral photographs taken after the completion 
of the implant prosthesis. (C) Panoramic radiograph taken 12 years after follow-up. 
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throughout the follow-up period. Although the analysis was 

based on periapical and panoramic X-rays, rather than three-di-

mensional CBCT superimposition, the results provide valuable 

insights into the long-term stability of the treatment.

DISCUSSION

The current case, treated in 2012 and first reported in 20148, 

demonstrates the successful application of a combined orthodon-

tic and surgical approach to correct the tilt of the mandibular sec-

ond molar and facilitate implant placement in the mandibular 

first molar region. This approach effectively simplified implant 

site preparation by correcting tooth angulation and addressing 

bone deficiencies. Moreover, a multidisciplinary strategy that in-

tegrated post-orthodontic implant placement and prosthetic res-

toration minimized the risk of relapse and ensured stable func-

tional and esthetic outcomes, which were sustained over a 12-

year long-term follow-up. 

Before the implant placement, the available space is assessed 

based on the size and shape of the opposing and adjacent teeth, 

esthetics, occlusion, and the dimensions of the selected implant9. 

Placing an implant in an area with insufficient space can result in 

supporting bone loss on adjacent root surfaces, papilla blunting, 

and compromised esthetics10,11. Moderate to severe inclination of 

molars adjacent to edentulous spaces, often caused by the loss of 

adjacent teeth, negatively affects periodontal health and the prog-

nosis of dental prostheses12. This inclination reduces the available 

space for restoration, making it challenging to create anatomically 

harmonious restorations, which can lead to irregular interproxi-

mal contact areas and excessive embrasure spaces3. These condi-

tions may promote food impaction and plaque accumulation, 

which if inadequately controlled, have been associated with the 

development of peri-implantitis and peri-implant mucositis13.

In this regard, the integration of orthodontic molar uprighting 

with ridge augmentation provides an effective solution for im-

plant site development in patents with mesial tilting and signifi-

cant bone loss. Correcting this tilt through orthodontic uprighting 

is crucial for creating adequate mesiodistal space and leveling the 

occlusal plane, enhancing prosthetic stability and helping prevent 

complications such as food impaction and caries14-16.

Various devices have been developed for minor tooth move-

ments17-21, among which mini-implant anchorage allows for sta-

ble, controlled force application, enabling precise molar upright-

ing without affecting the adjacent teeth. This technique is widely 

supported in the literature for its effectiveness in achieving pre-

dictable molar angulation correction, which is beneficial for im-

plant site preparation22-24. Using mini-implant for anchorage al-

lows clinicians to minimize treatment time while enhancing peri-

odontal health and setting a strong foundation for future im-

plants6,7.

Even with the use of mini-implants, achieving the desired out-

comes may take several months12,22,25,26, and when bone grafting 

procedures for implant site development are required, they are 

typically performed after the completion of orthodontic treat-

ment, requiring additional time before implant placement5. To 

address these challenges, the combination of selective osteotomy 

Table 2.Table 2. Changes in angles based on the long axis of the teeth during 
orthodontic treatment 

Period

Angulation (°)

Between RL5 
and RL7

Between RL5 
and RL6i

Between RL6i 
and RL7

Pre-treatment 37.5 - -

After upright completion   8.2 - -

After implant placement   7.9 3.7 4.2
5-year follow-up   7.9 3.6 4.3
10-year follow-up   7.8 3.5 4.3

RL5: right mandibular second premolar; RL6i: right mandibular first 
molar implant; RL7: right mandibular second molar

Table 1.Table 1. Mesiodistal edentulous space measurements

Period

Occlusal side (mm) Cervical side (mm)

Measured distance Increase compared to the 
previous follow-up Measured distance Increase compared to the 

previous follow-up

Pretreatment 2.75 – 9.8 –

2 months 3.65 0.9 10.1 0.3
3 months 4.25 0.6 10.25 0.15
5 months 5.75 1.5 10.35 0.1
6 months 7.25 1.5 10.45 0.1
8 months 9.0 1.75 10.5 0.05
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and ridge augmentation induces regional acceleratory phenome-

non, accelerating bone turnover, reducing healing time, and si-

multaneously reinforcing structural support around the im-

plant22,23. Additionally, Wang et al. reported two split-mouth 

comprehensive cases where ridge augmentation and orthodontic 

molar uprighting were simultaneously performed for implant 

site development, achieving surgically accelerated molar upright-

ing of 1.6 times faster and successfully attaining 2.5~5.0 mm of 

horizontal bone augmentation1.

However, selecting the appropriate mechanics for molar up-

righting requires careful consideration of various orthodontic and 

surgical approaches, as well as the anatomical characteristics and 

the patient’s facial pattern4. This careful consideration helps pre-

vent common complications, such as concomitant tooth extru-

sion, unintended movement of adjacent teeth, hyperocclusion or 

anterior bite opening27. During this process, the interdisciplinary 

approach is expected to minimize the need for additional inter-

ventions, shorten the overall treatment duration, and enhance pa-

tient satisfaction by providing a comprehensive solution for com-

plex cases where conventional methods may be insufficient. 

CONCLUSION

This case report emphasizes the importance of a multidisci-

plinary approach in optimizing implant site preparation for com-

plex cases. Simultaneously addressing tooth angulation and bone 

deficiencies improves functional and esthetic outcomes while en-

suring long-term implant success.
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