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Implant fracture is rare, but one of the most serious problem in implantation. Treatment of implant fracture can be different
according to the extent of the fracture and on the state of the surrounding prosthetic restoration. Maintaining or submerging
implant after treatment of peri-implantitis can be useful options for cases of tear-like fracture on the coronal area of an implant. (J

Dent Rehabil Appl Sci 2020;36(2):138-44)
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Introduction

Cases of implant-related complications have in-
creased in proportion to the widespread use of
implants. Moreover, patients receiving treatment for
peri-implantitis and maintenance treatment are be-
coming common. The survival and success rates of
implants have been reported to be as high as 90 to
95%, and are increasing gradually. However, various
types of failures and adverse effects are observed
with use of implant, among which, one of the most
serious complication is implant fracture.

In the study by Balshi,' the frequency of implant
fracture was 0.2% of the 4045 patients with implants,
and that in the study by Eckert et al.” was 0.5% of
the 4,937 patients with implant. In addition, many
previous studies have reported rare occurrence of
implant fractures (0.18 to 5%); however, the occur-

rence of fracture becomes a critical problem to both
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the patient and surgeon.”” Implant fractures can be
caused by a combination of various biological, me-
chanical, and technical factors, including (1) patient-
related factors, such as the parafunctional activity and
plaque-induced peri-implantitis; (2) prosthetic factors,
such as inadequate prosthesis design or occlusion;
(3) implant factors, such as the structural weakness
of specific design of implants, and (4) overloading
resulting from the peri-implantitis-induced marginal
and vertical bone loss.””

Generally, three methods for treating cases of
implant fracture include (1) replacing the fractured
implant with another; (2) performing a prosthetic
restoration after submerging the fractured implant;
(3) repairing the fractured implant and replacing it
with a prosthetic appliance. This study describes the
cases of treatment of tear-like fractured implant with
the treatment of peri-implantitis, while preserving

the implant.
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Case Report

Case 1

In November 2017, a 46-year-old male with no
medical history visited the hospital because of the
implant mobility at the right mandible. This patient
had implant installation at the first and second molar
positions on the right mandible (#4606, 47) in May
2013. After the prosthetic restoration in December
2013 (Fig. 1A), regular implant maintenance has been
performed. As of July 2017, no major clinical symp-
tom, such as bone loss, was observed on periapical
view (Fig. 1B); however, in November 2017, upper
prosthesis mobility and a circumferential bone loss
around the #406i were observed on the periapical
view (Fig. 1C). On the day of this observation, the

prosthodontist performed re-tightening of the im-

planted screw, and periodontist scheduled a surgery
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for treating the peri-implantitis. On buccal flap eleva-
tion, the implant thread was exposed; the fracture
line was observed in the mesial and buccal sides of
the implant fixture (Fig. 2A). The fragment size was
2 X 3 mm (Fig. 2B). After carefully removing the
fragment, chemical decontamination and mechanical
debridement using an air abrasive device, tetracycline
(TC) cotton, and TC irrigation were performed to
treat the peri-implantitis. Around the intra-bony de-
fect area, xenobone grafting, application of enamel
matrix derivates (EMD), and Biotex” (Purgo, Seong-
nam, South Korea) suturing were performed. On
subsequent visit for follow up after 3 and 15 months,
no bleeding on probing (BOP) or pus discharge were
observed on clinical examination (Fig. 3A). On the
periapical view, the defect was found to have recov-
ered without observations of any abnormality state-
ment (Fig. 3B, 3C).

Fig. 1. Periapical radiography of case 1. (A) Prosthesis delivery on December 2013. (B) There are no major clinical
symptoms detected at 4-years follow up. (C) Rapid and aggressive peri-implant bone loss on the #46 implant occurred

with prosthesis agitation 4 month after last follow up.

.
-

Fig. 2. (A) Intraoral photograph of peri-implnatitis surgery of case 1: Peri-implant bone loss with buccal and mesial
implant fracture lines were observed. After removing the fragment and surface decontamination, xenobone grafting
combination with enamel matrix derivates were performed around the defect area. (B) Removed fractured fragement.
Fragment size: 2 x 3 mm.
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Fig. 3. (A) Intraoral photograph of case 1: no specific sign at 3 month follow up. (B) Periapical radiography: 3 month
follow up after peri-implantitis surgery with indicating defect fill. (C) On 15 month follow up periapical radiography,
surgical site is maintained stable without any abnormal sign.

Case 2

A (69-year-old man with no medical history was di-
agnosed with peri-implantitis at the premolar part of
the left mandible. Approximately 5 years ago, he un-
derwent an implant placement at the local clinic on
teeth #35, 36, and 37, which were then restored with
a splinted crown. A 6 mm probing pocket depth was

observed at the buccal side of #35, and a circumfer-

ential bone loss was observed in the periapical view ‘
Fig. 4. Periapical radiography of case 2: Peri-
implant bone loss on the #35 implant was detected
approximately 5 years after implantation.

(Fig. 4). Additionally, on clinical examination, BOP
and pus discharge were observed; however, no im-
plant mobility or discomfort in mastication were re-
ported. On flap elevation, the fracture lines were ob-
served in the mesiobuccal and distobuccal sides (Fig.
5A). The fractured fragment was removed carefully

(Fig. 5B). The fragment size was 1.5 X 3 mm. Similar

Fig. 5. (A) Intraoral photograph of peri-implnatitis surgery of case 2: Buccal bone loss and buccal implant fractures were
observed. After removing the fragment, mechanical debridement and chemical decontamination were performed. (B)
Removed fractured fragement. Fragement size: 1.5 x 3 mm.
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Fig. 6. Intraoral photograph of case 2: 2 weeks after peri-
implantitis surgery, healing with buccal fractured line is
exposed. After surgery, the implant functioned stably for
5 months.

with case 1, mechanical debridement and chemical
decontamination were performed. Because there
was complete loss of the buccal side of bone, the
EMD was applied to that part with no bone graft,
and thereafter, suturing was performed. The treated
area healed stably (Fig. 6); however, at 5 months of
follow-up examination, implant was submerged be-

cause the prosthesis cannot be fixed (Fig. 7).

Discussion

With popularity in the use of implant in dentistry,
various implanted-related complications have also
been reported. Many studies on the frequency of oc-
currence of implant-related complications and their
treatment methods have been conducted. Particu-
larly, relatively rare cases of implant fixture tearing,
and associated peri-implantitis are often reported in
clinically. Balshi' classified the possible causes of im-
plant fracture on the basis of origins of mechanical
defects, biomechanical and physiological overload,
and defective material design. Other studies have
reported the effects of implant design, inappropriate
upper part prosthesis, excessive biting force due to
sleep bruxism, implant location, diameter, etc., as the

possible causes of implant fractures."
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Fig. 7. Periapical radiography of case 2: A radiograph
with a healing abutment on #36, 37 implants to fix the
prosthesis. 5 months after peri-implantitis surgery, due
to fractured part, mobility and retention loss of restora-
tion occurred. It was planned to remain submerged a
#35 implant and removed it later if necessary.

The direction of biting force and the crown-
implant ratio are major factors determining implant
fracture. de Moraes et al.,"" using 3-dimensional anal-
ysis, examined the level of stress on dental implants
depending on the direction of implant load. When
the force was applied to non-axis direction, exces-
sive pressure was applied to the upper part of an
implant fixture as compared to that when the force
was applied in the right direction. As per published
reports, even at the same angle, as crown-implant
ratio increased, the extent of stress increased further.
Shinogaya et al.”” stated that the frequency of peri-
implantitis and implant fracture was higher for men
than women because of the stronger biting force in
men. As mentioned eatlier, application of a strong
biting force in the improper direction or the use of
biting force that exceeds the resistance of the resto-
ration increases the risk of fracture.

To detect such cases of implant fractures in clinical
settings, the frequency of occurrence of screw loos-
ening, peri-implantitis, sudden radiological bone loss,
or manifestation of fracture line need to be clinically

10,13

assessed. " It was reported that frequent loosening

of an implanted screw, fracture, or bone loss around
the implant will likely result in implant fracture.""*

The implant fracture lines may involve a rapid and
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aggressive bone loss around the implant, which can
result in implant fracture or result from fracture."™"
In the first case examined in this study, sudden ra-
diological bone loss was observed along with screw
loosening. In the second case, there was no presen-
tation of implant mobility related to the splinted
crown, but there was a sudden radiological bone
loss along with any clinical symptoms such as pus
discharge. Various factors may contribute to implant
fracture, and only one or all of the abovementioned
symptoms might have been observed in patients. The
presence of these symptoms is indication of a prob-
ability of implant fracture.

In cases of implant fracture, attention must be paid
to the extent of the fracture and on the state of the
surrounding prosthetic restoration. As shown in the
two cases here, when dealing with tear-like fracture
of the coronal area of an implant, the treatment for
peri-implantitis treatment must be performed first,
and subsequently, maintenance treatment, as de-
scribed in Case 1, need to be performed condition-
ally depending on the extent of fracture and with the
possibility of maintenance of the upper part of the
prosthesis. Moreover, implant submerging or implant
removal can be considered as described in Case 2.
Implant removal and replacement can also be an
option, but the difficulty associated with path refor-
mation, need for re-operation, and financial burden
must be taken into consideration. Therefore, for
cases of tear-like fracture of the coronal area of an
implant, the treatment for peri-implantitis, implant
maintenance, or allowed to remain submerged can be

considered as useful options.

Conclusion

For cases of tear-like fracture on the coronal area
of implant, clinician may consider maintaining or
submerging the implant after peri-implantitis surgery

instead of explantation.
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