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Background: Retrograde peri-implantitis is an infection at the apex of an
implant, leading to progressive bone loss. We present a surgical technique
that is an alternative to implant removal or “implantoplasty.”

Case: A 47-year-old patient developed retrograde peri-implantitis 18 months
after implant placement. As the infection was localized to the apex of the
implant, an apicoectomy was performed on the implant. Post-operative
serial periapical radiographs showed reparative tissue within 4 months, and a
follow-up radiograph showed complete bone restoration 2 years later.
Practical Implications: The findings of this case suggest a viable alternative to
condemnation and removal of an implant with a periapical infection. It may be
viable to resect the contaminated portion of the implant, graft the defect, and
gain long-term retention and service of the implant.
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Introduction

The replacement of missing teeth with dental implants is a cost-effective and common
procedure. As with any surgical procedure, implants are subject to complications, such as
peri-implant disease. Peri-implant disease can be broken down into two categories: peri-
implant mucositis, and peri-implantitis. Peri-implantitis is soft tissue inflammation
around the implant, with progressive loss of supporting bone (1). Peri-implantitis can
be further divided into marginal and retrograde peri-implantitis, which are
distinguished by marginal and periapical bone loss, respectively (2).

Retrograde peri-implantitis has been reported to be less common than marginal
peri-implantitis (2). The two most common treatment options for retrograde peri-
implantitis are removal of the implant or surgical regenerative treatment, which
consists of implant surface debridement and placement of bone graft material (3).
However, implant surface debridement, or “implantoplasty,” has been documented in
the literature to have several drawbacks, including the difficulty of complete access
and the concern over titanium particles being left in the lesion (4). However, cases of
alternative surgical treatment beyond removal or implantoplasty are rare (5). The
priority of surgical treatment is to fully remove the source of the infection and create
an environment conducive to tissue regeneration (3, 4). Here we describe the surgical
treatment of symptomatic retrograde peri-implantitis through a direct apicoectomy of
the implant.
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Treatment

A 47-year-old patient with a history of smoking and
periodontal disease sought implant treatment. The maxillary
central incisors had been removed 1 year prior due to
resorption of the roots. Treatment with partial dentures had
not been satisfactory to the patient and implants were
proposed as an option. The patient-specific risks and benefits
of implants were discussed, and the patient signed an
informed consent.

We implanted two 3.5 x 12 mm titanium implants into the
maxillary central incisor sites 8 and 9 using a two-stage
technique, with final restorations placed after 5 months
(Figure 1). The placement of the implants was successful, and
serial periapical radiographs showed healthy osseointegration
through 10 months post implantation. After 18 months, the
patient reported that the gingiva around the #8 implant had
developed pain. Initial antibiotic treatment of penicillin VK
500 mg three times daily was prescribed, which provided
some relief, and when the patient was available for an
appointment, we performed a physical exam as well as a
periapical radiograph. The radiograph (Figure 2) showed a

FIGURE 1
Periapical post-operative radiograph.
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radiolucency located around the apex of the implant. A
physical examination of the patient found that the implant
was stable but the area above the implant was tender to
palpation. The discernible bone loss and pain led to the
diagnosis of retrograde peri-implantitis.

After obtaining patient consent for the treatment plan, we
proceeded with a full-thickness flap at the muco-gingival
junction. We found that the periapical lesion had perforated
the facial and lingual plates of the maxilla. The defect was
unroofed, and the socket was flushed with saline and
chlorhexidine, exposing the contaminated portion of the
implant. The infected apex was removed using high-speed
carbide burs and continuous lavage with chilled saline. The
removed portion was determined to be 5mm in length,
leaving 7 mm remaining implanted, which was determined to
be a sufficient length for the implant to remain functional.
Upon removal of the apex of the implant, the entire socket
could be clearly visualized. The field was curetted and
debrided and then was flushed again with chlorhexidine and
saline to ensure the removal of any titanium particles.

Once the field was observed to be clear, the lingual wall of
the defect was covered with a resorbable membrane, and the
osseous defect was grafted using crushed cancellous and
cortical bone mixed with 0.1cc of Cleocin. The facial wall was
covered with a resorbable membrane, and the primary closure

FIGURE 2
Periapical radiograph showing a radiolucency at apex of implant #8.
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was performed using 5-0 PGA sutures. The prescribed
post-operative care consisted of oral antibiotics and rinsing
with saline.

At the post-operative appointment, the patient reported that
their pain had greatly improved with the removal of the infected
apex of the implant, and the implant remained functional and
firm. Serial periapical radiographs at 1, 2, and 4 months
(Figure 3) showed initial reparative tissue above the implant,
during which time the patient remained asymptomatic. A
radiograph after 2 years shows complete bone remodeling
(Figure 4). The patient was followed for 6 years with
successful function and retention of the implant.

Discussion

We have described a case of retrograde peri-implantitis
around the apex of a titanium implant. An apicoectomy was
performed on the implant. The patient’s condition was
monitored, and bone remodeling was observed in periapical
radiographs in less than 4 months, with successful implant
maintenance for more than 6 years.

While disease in implants has been reported to be as high
as 25% overall, retrograde peri-implantitis has a reported

FIGURE 3
Periapical radiograph at 4 months post-apicoectomy. Reparative
tissue evident.
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prevalence of 0.26% and can arise as late as 4 years after
implant placement (6, 7). However, this percentage can be
increased by as much as 15x in smokers with a history of
periodontal disease (8). Once a diagnosis of retrograde peri-
implantitis has been made due to the observation of periapical
bone loss, treatment through either surgical intervention or
implant removal is almost always required (2). A common
surgical intervention of direct debridement and implant
decontamination has been found to be successful in roughly
half of cases in a clinically controlled study, yet it has been
suggested that the removal of implant surface texture may
prevent reosseointegration (3, 9).

In our case, the patient was a smoker with periodontal
disease, which greatly increased the overall chance of implant
failure. Retrograde peri-implantitis has been found to be caused
by bacteria left behind during the initial implant surgery, or
spontaneously in patients with a history of periodontal disease
(7, 10). In our case, the second cause of retrograde peri-
implantitis is more likely. Our patient had previously had
resorption of the root of the tooth which the implant replaced,
which implies a compromised local environment that was more
likely to develop inflammation (1, 6).

By performing an apicoectomy, we were able to more
fully ensure bacterial pocket elimination directly than could
The
apicoectomy allows for complete access to the field, which

be obtained without the removal of the apex.

permits careful removal of all infectious material. The use

FIGURE 4
Radiograph at 2 years post-apicoectomy. Full bone remodeling
evident.
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of curettage and chlorhexidine during the surgery helped to
ensure the removal of all bacterial biofilm, although there is
a lack of literature on a preferred method of chemical
implant decontamination (8). The clear field also helps to
ensure no titanium particles are left behind, which is a
significant concern in treatment via surface debridement (4,
11). Additionally, the use of human allograft material was
but the
superiority of one bone substitute over others for retrograde

successful, no conclusive study has shown
peri-implantitis (3, 4).

An apicoectomy was chosen over implant removal or
surface debridement due to the location and size of the
abscess, as well as the length of the implant. Implant
removal and surface debridement are two of the most
common treatments for RPI, as well as the use of
xenograft to enable bone growth (10). The location of our
patient’s implant made it difficult to fully access the entire
infected site without the removal of the apex. In our case,
the patient was left with approximately 7 mm of implant
after the apicoectomy, which has been shown to be an
adequate length for successful implant maintenance (12).
Additionally, implant removal was disfavored as an option
by the patient for aesthetic reasons. Subsequent removal of
the implant was not ruled out as a potential future
treatment, if post-operative periapical radiographs showed
continued progression of bone loss, or if bone remodeling
was not observed. However, with our approach, the patient
retained the aesthetic and functional success of the implant
while the lesion healed.

While an apicoectomy of the implant was successful in this
case, other treatments for retrograde peri-implantitis should be
considered by the professional during planning, as our approach
does have some limitations. Primarily, the cutting of the apex of
the implant must be accompanied by sufficient irrigation to
prevent overheating of the adjacent bone. If the healthy bone
reaches a sustained temperature of 47C for more than 1 min,
it can become necrotic (13). Our approach is also limited by
the length of the healthy implant. As much length should be
maintained as possible, in order to increase the success of the
implant. Our approach also requires a substantial amount of
healthy bone in order to facilitate remodeling and continued

implant stability.
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Conclusions

We have described the successful treatment of retrograde peri-
implantitis through an apicoectomy of an implant. The findings
from this case suggest that immediate removal of implants with
periapical lesions is not always necessary and offers an alternative
approach to implant surface debridement or implantoplasty. With
careful consideration, an apicoectomy can provide an alternative,
conservative treatment for retrograde peri-implantitis by dentists.
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