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mm of super-eruption. Also, they reported an average super-

eruption of 1.91 mm and 1.03 mm when the unopposed tooth 

was in the maxilla and the mandible, respectively. This is 

because super-eruption of opposing teeth is more frequent 

in the maxilla, while tilting of teeth is more frequent in the 

mandible. Kiliaridis et al.2 reported that 24% of unopposed 

teeth had greater than 2 mm of super-eruption, while 18% 

of unopposed teeth had no super-eruption. In other words, 

82% of unopposed teeth exhibited super-eruption. Findings 

from another study concluded that the occlusal change of 

unopposed teeth was mostly within 2 mm; thus, observation 

with no treatment was one viable option3. Many reports have 

shown a similar pattern of super-eruption of unopposed teeth 

to that found in this study, although their pattern or frequency 

was slightly different. However, if the severe super-eruption 

of an unopposed tooth results in the loss of intermaxillary 

space, which limits the possibility of ideal restoration through 

prosthodontics, treatment might be necessary. With regard to 

I. Introduction

When a tooth is lost for any reason, an unopposed tooth 

can super-erupt, and the movements of teeth such as tilt-

ing toward the vacant area or tooth rotation can occur. Such 

changes can cause a change in the occlusal plane. Craddock 

et al.1 reported that 92% of unopposed teeth in a group of 

teeth that had at least one unopposed tooth exhibited super-

eruption, with an average of 1.68 mm and maximum of 3.99 

ORIGINAL ARTICLE

Su-Gwan Kim
Department of Oral and Maxillofacial Surgery, School of Dentistry, Chosun 
University, 303 Pilmun-daero, Dong-gu, Gwangju 61452, Korea
TEL: +82-62-220-3815   FAX: +82-62-228-7316
E-mail: sgckim@chosun.ac.kr
ORCID: http://orcid.org/0000-0002-0424-9984

   This is an open-access article distributed under the terms of the Creative Commons 
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/), 
which permits unrestricted non-commercial use, distribution, and reproduction in any 
medium, provided the original work is properly cited.

CC

The clinical prognosis of implants  
that are placed against super-erupted opposing dentition

Young-Kyun Kim1,2, Kyo-Jin Ahn1, Pil-Young Yun1, Yang-Jin Yi3, Su-Gwan Kim4

1Department of Oral and Maxillofacial Surgery, Section of Dentistry, Seoul National University Bundang Hospital, Seongnam,  
2Department of Dentistry and Dental Research Institute, School of Dentistry, Seoul National University, Seoul,  
3Department of Prosthodontics, Section of Dentistry, Seoul National University Bundang Hospital, Seongnam,  

4Department of Oral and Maxillofacial Surgery, School of Dentistry, Chosun University, Gwangju, Korea
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Objectives: If teeth are missing, super-eruption of teeth in the opposing arch can occur in the area and can change the occlusal plane. When missing 
teeth are replaced with implants, the oral surgeon must determine whether or not the super-erupted teeth need to be treated in order to normalize the 
occlusal plane. In this study, we evaluated the clinical prognosis of dentition after implant placement and prosthetic treatment were completed in an oc-
clusal plane altered by super-erupted teeth in the opposing arch without additional treatment of the super-erupted teeth.
Materials and Methods: Twenty-two patients (9 males, 13 females) were treated with implants and prosthetics without addressing the super-erupted 
opposing dentition from April 2004 to August 2012 at Seoul National University Bundang Hospital. A total of 33 implants were placed. Values of 
crestal bone loss, survival rates, and surgical and prosthetic complications for an average of 29.6 months after prosthetic loading were recorded.
Results: In one case, the cover screw was exposed after implant surgery. The mean crestal bone loss was 0.09±0.30 mm. Of the 33 implants, 31 sur-
vived, a survival rate of 93.94%. A prosthetic complication occurred in one case but functioned well after correction.
Conclusion: Favorable clinical results from prosthetic complications, crestal bone loss, and implant survival rates were exhibited in implants next to a 
super-erupted opposing tooth.
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loss, and implant survival rate. For implant survival rate, if 

the implant and upper prosthesis remained at the final follow-

up appointment regardless of peri-implant bone loss, we 

classified this case as successful. With regard to prosthetic 

complications, we examined the presence of screw loosening, 

prosthetic dislodgement, or prosthetic fracture after the pros-

thesis became functional.

4. Measurement of the super-eruption of the opposing 

tooth

Through panoramic radiographs at 30% magnification (Fig. 

1), the difference in distance between the straight line drawn 

between the buccal cusps of the super-erupted teeth and the 

straight line drawn between the buccal cusps of adjacent teeth 

was determined to be the amount of super-eruption. 

5. Crestal bone loss

To examine the amount of crestal bone loss, we compared 

a periapical radiograph collected immediately after the 

prosthesis became functional with a periapical radiograph 

performed at the final observation using the paralleling tech-

nique. We measured the amount of bone loss in the mesiodis-

tal aspect of the implants on each radiograph to investigate 

the average amount of bone loss during implant function and 

adjusted the value after correcting for the 30% magnification 

of the radiograph using the length of the placed implant.

III. Results

We studied a total of 22 patients, 9 males and 13 females, 

with an average age of 56.5 years (range, 32-72 years). A to-

tal of 33 implants were placed, 10 of which were immediate-

treatment methods, occlusal reduction of the super-erupted 

tooth, placement of a prosthodontic restoration, and orthodon-

tic intrusion or a surgical method accompanied by segmental 

osteotomy, none of which damage the tooth, are widely used. 

Since screws of a variety of materials have been designed as 

anchors in orthodontic treatment, orthodontic intrusion with 

such screws is widely used4-6. Segmental osteotomy, which 

was devised by Cohn-Stock7 and has been improved into 

many forms by Wassmund8, Axhausen9, Schuchardt10, and 

Wunderer11, is also used. The aim of this study is to evaluate 

the clinical prognosis of restoration of a missing tooth us-

ing an implant without any additional treatment for a super-

erupted opposing tooth that has altered the occlusal plane.

II. Materials and Methods

This study was conducted with the approval of the Seoul 

National University Bundang Hospital Institutional Review 

Board (B-1405-252-109).

The study was conducted on patients who visited Seoul 

National University Bundang Hospital from April 2004 to 

August 2012 and had implants placed and prosthodontic 

treatment completed without treating super-erupted opposing 

teeth. 

1. Inclusion criteria

1) A super-erupted tooth opposing an implant placed in the 

premolar or molar area.

2) Regular periapical radiographs performed during the 

follow-up period.

2. Exclusion criteria

1) Treatment of the opposing tooth with endodontic ther-

apy, prosthodontic restoration, occlusal reduction through 

tooth grinding, segmental osteotomy, or orthodontic intru-

sion, etc., due to severe super-eruption.

2) Patients who lacked medical records or did not return for 

follow-up appointments.

3. Items of investigation

Referring to medical records and radiographs, we exam-

ined the implant placement area, additional surgery other than 

implant placement, the prognosis of the opposite tooth after 

the implant became functional, complications, crestal bone 

Fig. 1. Measurement of super-eruption.
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prosthetic loading, an average of 0.09±0.30 mm of bone loss 

was observed. In most cases, crestal bone loss was rarely 

observed. In one case, bone loss greater than 1 mm was ob-

served. 

7. Survival rate

A total of 31 of 33 implants survived until the final follow-

up, a survival rate of 93.94%. Of the two failed implants, 

one was placed in the maxillary molar area and another in 

the mandibular molar area. One failed implant was caused 

by peri-implantitis, which occurred from severe nocturnal 

bruxism. In another case in which immediate loading was 

performed, the implant was removed due to its failure to os-

seointegrate. All failed implants were replaced, successfully 

restored with the final prosthesis, and functioned normally 

without any complications. 

IV. Discussion

Super-eruption of an unopposed tooth is well-known and 

has been the focus of many studies. Compagnon and Woda12 

classified super-eruptions into active eruptions and periodon-

tal growth. An active eruption was defined as tooth eruption 

out of the socket without a change in the periodontal tissue. 

Periodontal growth was defined as the growth of periodontal 

tissue, including alveolar bone, toward the occlusal plane. In 

addition, the study classified an eruption caused by gingival 

retraction as a passive eruption that could not lead to super-

eruption when it occurred alone. Super-eruption that occurred 

through the loss of an opposing tooth was mainly caused by 

periodontal growth in the early stage and by active eruption 

later, when the tooth was no longer functional. The study also 

concluded that super-eruption easily occurred, and that the 

eruption was usually classified as an active eruption when 

the periodontal condition was poor. Craddock et al.1 reported 

relative wear that could be regarded as a “pseudo-eruptive” 

condition that was related to age and usually occurred in un-

opposed mandibular teeth.

In this study, 26 implants were placed in the mandible and 

seven in the maxilla, meaning that most of the super-erupted 

teeth were in the maxillary arch. Many other studies on super-

erupted teeth also showed a high correlation with maxillary 

teeth. Researchers say that most super-eruptions occur in the 

maxilla. One of the reasons for the high frequency of super-

eruptions in the maxilla is that periodontal disease is more 

common in the maxilla than in the mandible due to the larger 

ly loaded after placement. For the remaining 23 implants, the 

final prosthetic restoration was fabricated an average healing 

time of 2.8 months after implant placement. The average 

follow-up period was 29.6 months, and the amount of super-

eruption of all opposing teeth was less than 2 mm.

1. Implant site

The implants were placed as follows: One implant in the 

maxillary premolar area, six implants in the maxillary molar 

region, one implant in the mandibular premolar space, and 27 

implants in the mandibular molar area.

2. Additional surgery

There were 12 cases in which additional bone grafting was 

performed due to the lack of alveolar bone in the implant 

site. In 10 cases, bone grafting was performed in the adjacent 

bony defect area during the placement of the implant. In two 

cases, implant placement was delayed after the bone graft 

was placed. Delayed placement of the implant was decided 

for one case requiring sinus graft and vertical ridge augmen-

tation and for another case in which a socket graft was per-

formed. 

3. Prognosis of the opposing teeth

The opposing teeth did not exhibit any complications such 

as pain, deterioration of periodontal disease, or necessity of 

endodontic therapy after the implant became functional.

4. Surgical complications

In one case, exposure of the cover screw occurred after the 

initial surgery. The screw was immediately replaced with a 

healing abutment. The patient recovered well without any ad-

ditional complications. 

5. Prosthetic complications

There was no screw loosening or prosthetic fracture. Un-

fortunately, there was repetitive prosthetic dislodgement in 

one case.

6. Crestal bone loss

During the 29.6 months average follow-up period after 
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larger sample sizes would lead to more meaningful results.

V. Conclusion

During implant treatment for an occlusal scheme with a 

super-erupted opposing tooth, various treatments can be con-

sidered. This includes conservative, prosthodontic, orthodon-

tic, and surgical treatments of the super-erupted tooth. Some 

procedures can be performed to regain the ideal intermaxil-

lary space and occlusal plane. However, when the super-

eruption distance is less than 2 mm, typical implant treatment 

can be performed without addressing the super-erupted op-

posing tooth. This study determined that lack of treatment of 

the super-erupted tooth will have no negative effects on the 

implant or the opposing tooth. 
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