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Purpose: There is always a risk of invasion of the implant into adjacent tooth. The purpose of this study is to evaluate the clinical outcome
of the implant and the invaded adjacent natural tooth when the implant directly invades the adjacent tooth or comes close to it.

Materials and Methods: The present study was conducted on patients of Seoul National University Bundang Hospital who had received
implant placements that implant directly invaded an adjacent tooth or came close to the root of the adjacent tooth (<1 mm). Among
atotal of 35 patients (19 males, 16 females, mean age 61.2 +11.1), 39 implants were investigated. The implants which invaded natural
teeth were classified into three types (direct invasion, contact with the root of the tooth, and being close to the root of the tooth with
less than or equal to 1 mm distance) using a periapical radiograph. The survival rate of the implants and clinical prognosis of the invaded
teeth were investigated.

Results: The most invaded natural teeth were canine and premolars. Among the invaded teeth, 39 teeth that had a proper medical record
were investigated. Direct invasion had occurred in 12 cases, contact with the root of the tooth in 13 cases, and being close to the root
of the tooth (<1 mm distance) in 14 cases. A total of two implants failed and removed, and the average survival rate was 94.9%. As
for the state of invaded natural teeth, 27 teeth (69.2%) functioned in a sound and vital state. Three invaded teeth (7.7 %) were extracted
and nine teeth (23.1%) functioned without problems after receiving root canal treatment.

Conclusions: Within the limitation of and short-term evaluation, invasion of implant to adjacent tooth would have a minor influence
on the prognosis of a tooth and outcomes of an implant when an appropriate root canal treatment was performed in cases of pulp necrosis
through regular checkups. (JOURNAL OF DENTAL IMPLANT RESEARCH 2015;34(1):12-21)
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Fig. 1. Implant invaded the adjacent tooth directly (Group I).

Fig. 2. Implant was contacted with root surface (Group II).
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Fig. 3. Implant approached to the root of the tooth with less
than or equal to 1 mm distance (Group ).
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Table 1. Location and state of invaded natural teeth and invading implants

Location State

Installation of implant Central incisor 1 Direct invasion 12
Canine 1
1% premolar 15 Contact with the root of the tooth 13
2" premolar 7
1* molar 12 Close to the root of the tooth <1 mm distance 14
2" molar 3

The invaded adjacent tooth Sound 28
Lateral incisor 2 Prior RCT 7
Canine 13 Etc (Crown fracture, Periapical lesion, 4
1% premolar 7 severe periodontitis)
2" premolar 14
1** molar 3

RCT: root canal treatment.

Table 2. Independent samples t-test for detect differences of survival rate between mandible and maxilla

Levene's Test for

Mandible Maxilla Equality of Variances T-test for Equality of Means
N Mean SD N Mean SD F Sig T Df Sig. (2-tailed)
Survival rate 20 950 224 19 .947 229 .005 943 —.036 37 971

Table 3. Paired samples test for detect differences between initial and second stability by using osstell mentor

Initial stability Second stability Paired differences between initial and second stability
Mean SD Mean SD Mean  Std. Deviation T Df Sig. (2-tailed)
Stability measurement 65.92 2.76 72.82 7.50 6.89 13.08 2.30 18 .034
used by osstell mentor
Group | 72.67 11.34 71.17 781 —1.00 10.71 .23 5 .828
Group |l 64.44 13.37 76.06 793 11.63 11.61 2.83 7 .025
Group I 67.14 13.21 74.00 8.70 6.86 5.06 1.35 6 224
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Table 4. One-way ANOVA for detect differences among the groups
of invasive type in initial and second stability

Sum of Mean Sig.
Squares Square
Initial stability
Between Groups 426.914 2 213.457 1.534 .229
Within Groups 5148.486 37 139.148
Total 5575.400 39
Second stability
Between Groups 158.218 2 79109 1371 .266
Within Groups 2135.057 37 57.704
Total 2293.275 39

Fig. 4. Implant was contacted with the severely curved root.
Finally the invaded tooth was extracted.

Fig. 5. (A, B) Re-root canal treatment was performed before implant placement. (C) Periapical view 3 months after implant placement.
Root of adjacent tooth was invaded by implant. (D) Periapical radiograph 5 months after implant placement. (E) Periapical radiograph 18
months after implant placement. Periapical radiolucency was increased. (F) Periapical radiograph 42 months after implant placement.
Invaded tooth was decided to be ectracted. (G) Periapical radiograph 9 months after extraction of invaded tooth.
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Fig. 6. (A) Initial panoramic radiograph. Alveolar bone was resorbed more than 1/3 of #33 root. (B) Postoperative periapical view. Root
of #33 was contacted with implant. (C) Periapical radiograph 4 months after implant placement. (D) Panoramic radiograph 10 months
after implant placement. (E) The invaded tooth was extracted and implant was placed immediately after 11 months. (F) Periapical
radiograph 30 months after implant placement.
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Table 5. Clinical prognosis of invaded natural teeth

Number (39)
No change 27 69.23%
RCT after implantation 9 23.08%
Extraction after implantation 3 7.69%

2) Group II: XX X2 HEE USTHELY} XfAK|
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Fig. 7. (A) Periapical radiograph after implant placement. Nonvital root of adjacent 2nd molar was invaded by implant. (B) Periapical
radiograph 2 weeks after implant placement. (C) Periapical radiograph 4 months after implant placement. Marginal bone was lost around
the implant. (D) Implant was mobile and removed 6 months after implant placement. (E) Ultrawide implant was re-installed with bone
graft. (F) Periapical radiograph 12 months after re-implant. Crestal bone level is stable.

Fig. 8. (A) Periapical radiograph after implant placement. Root surface was invaded directly by implant. (B) Periapical radiograph 4
months after implant placement. (C) Periapical radiograph 12 months after implant placement. Peri-implant bone loss and mobility were
developed. (D) The mobile implant was removed and replaced immediately after 13 months. (E) Periapical radiograph 3 months after
re-implanation. (F) Periapical radiograph 12 months after re-implantation. Marginal bone level was stable around the implant. The
invaded root surface was repaired.
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Fig. 9. Root canal treatment was performed in the invaded natural Fig. 10. The curved root apex of the o premolar was contacted
tooth. with the implant. Distal decay is observed.

Table 6. Clinical prognosis of the natural teeth and implants which implants invaded the adjacent tooth directly (Group I)

Implant Number (12) Nature tooth Number (12)

Survival 10 83.33% No change 8 66.67%

Failure 2 16.66% RCT after implantation 3 25.00%
Extraction after implantation 1 8.33%

Fig. 11. (A) Preoperative panoramic radiograph. Periapical radiolucency is shown at right 1% premolar. (B) Periapical radiograph after
implant placement. The implant was contacted with adjacent tooth root.
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Table 7. Clinical prognosis of the natural teeth and implants which implant was contacted with root surface (Group II)

Implant Number (13) Nature tooth Number (13)

Survival 13 100.00% No change 10 76.92%

Failure 0 0.00% RCT after implantation 3 23.08%
Extraction after implantation 0 0.00%

Fig. 12. (A) Periapical radiograph
after implant placement. Implant
approached to the root of the ad-
jacent tooth with less than or equal
to 1 mm distance. (B) Periapical
radiograph 34 months after implant
placement. (C) Periapical radiograph
59 months after implant placement.
Radiolucency was increased. (D)
Intentiona replantation of invaded
premolar was performed 60 months
after implant placement. (E) Peri-
apical radiograph 67 months after
implant placement. Periapical ra-
diolucent lesion was disappeared.

Fig. 13. (A) Periapical radiograph
after implant placement. Implant
was contacted with curved root
apex. (B) Periapical radiograph 12
months after implant placement.
(C) Periapical radiograph 41 months
after implant placement. (D) Peri-
apical radiograph 64 months after
implant placement. Advanced caries
was observed in mesial side of
2nd premolar. This tooth was ex-
tracted. (E) Periapical radiograph
115 months after implant place-
ment. 3-unit bridge was mounted.

Table 8. Clinical prognosis of the natural teeth and implants which implant approached to the root of the tooth with less than or equal
to 1 mm distance (Group Ill)

Implant Number Nature tooth Number
Survival 14 100% No change 9 64.29%
Failure 0 RCT after implantation 3 21.43%
Extraction after implantation 2 14.29%
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