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Abstract

Implantoprosthetic rehabilitation has become the main method to reestablish totally or partially edentulous patients,
with a high success rate. However, some complications can cause implant loss. The main one is periimplantitis, with
bone loss around the osseointegrated implant. However, implant fractures or incorrect implant position may
compromise implant rehabilitation and require implant removal. Several techniques can be used for implant
explantation, and the dental surgeon should opt for the easiest and most conservative technique, ensuring the greatest
preservation of remaining bone tissue and aiming at the future reinstallation of another osseointegrated implant.
Sometimes, associated Guided Bone Regeneration techniques may be necessary in conjunction with future implant
installation, using various procedures or biomaterials. The purpose of this article is to present the case of a patient who
underwent explantation of a fractured implant. A polypropylene membrane (BoneHeal™) was used and an implant was
reinstalled 8 months after explantation.
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Introduction

Dental implants have become the main method of aesthetic and functional rehabilitation for totally or partially
edentulous patients. They have a high success rate, ranging from 97.1% to 96.5% in 5 and 10 years, respectively.
However, several complications can lead to the need for implant removal. Periimplantitis, loss of bone tissue, incorrect
implant position and implant fractures may compromise implant rehabilitation and require implant removall2.

Several techniques can be employed in implant explantation, including reverse torque technique, the use of twist drills,
diamond or carbide tips, piezosurgery, lasers or the combination of different techniques?-3.

It is important to emphasise that proper planning is essential for the best management, ensuring the greatest
preservation of remaining bone tissue and aiming at the future reinstallation of another osseointegrated implant.
Additionally, the presence of anatomical structures adjacent to the implant to be removed, the amount of remaining
bone and the implant design should be considered in the implant explantation?2.

Associated Guided Bone Regeneration techniques may be required for future implant placement, employing various
procedures or biomaterials. The purpose of this article is to present the case of a patient who underwent explantation
of a fractured implant. A polypropylene membrane (BoneHeal™) was used and an implant was reinstalled 8 months
after explantation.
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Case Report

A Caucasian female patient, 58-years-old, attended the clinic complaining of a prosthetic crown on an implant with
mobility.
Clinically, mobility of the metal-ceramic crown over the implant was observed in the region of tooth 25. Periodontal

disease and suspected periimplantitis were not observed (Figure 1).

Radiographically, absence of bone loss and periodontal and periimplant diseases were observed (Figure 2). However,
cone beam computed tomography revealed fracture of the implant buccal wall and the external hex connection of
implant 25 (Figure 3).

Upon removal of the prosthesis, the fracture and the removal of the connection fragment was noted (Figure 4).

Figure 1: Initial clinical aspects: frontal (A) and left lateral (B) views.
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Figure 2: Initial radiographic aspects (panoramic radiograph).
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Figure 3: Computed tomography presenting fracture of the implant buccal wall and the
external hex connection of implant 25.

Figure 4: Intraoral clinical aspect of implant fracture (A) and removed
fragment (B).
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Implant explantation was indicated, followed by the use of a polypropylene membrane for bone preservation and clot
maintenance, with a view to future osseointegrated implant installation and subsequent implantoprosthetic
rehabilitation. After due explanations, the patient agreed to the procedure.

After local anaesthesia, intrasulcular and over the bone crest incisions and mesial and distal relaxations were made,
flapping the mucogingival flap and exposing the implant (Figure 5). In an attempt to use the counter-torque technique
associated with small bone wear parallel to the long axis of the implant, the implant was removed (Figures 6 and 7). The
region was abundantly curetted and washed with saline, with bleeding present. The polypropylene membrane
(BoneHeal™, Sdo Paulo, Brazil) was adapted and installed over the surgical site and sutured. Analgesic, anti-
inflammatory and antibiotic drugs were prescribed to the patient.

At the subsequent visit, after 15 days, the membrane and sutures were removed (Figures 8 to 10). No complaints or
complications were reported.

After 8 months, the installation of the osseointegrated implant was planned. Clinically, the preservation of bone tissue
and gingival mucosa was observed (Figure 11), favoured by the use of the polypropylene membrane. Computed
tomography revealed preservation of bone remnant, compared to the tomography before explantation (Figure 12).

A 3.8 X 10mm Morse Cone implant (SIN Implantes, Sdo Paulo, Brazil) was installed. After the osseointegration period (8
months after installation), the screw-retained implant prosthesis was made (Figures 13 and 14).

Figure 5: Mucogingival flap and Figure 6: Seizure of the implant with needle holder (A) and implant
implant exposure. explantation (B).

Figure 7: Implant removed. Figures 8: Polypropylene membrane Figures 9: Polypropylene membrane
and sutures after 15 days. removed after 15 days.

Figures 10: Remaining sutures Figure 11: Preservation of bone tissue
removed after 15 days. and gingival mucosa after 8 months.
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Figure 12: Computed tomography revealed preservation of bone remnant, compared to the
tomography before explantation.

Figures 13: Morse cone implant installed. Figures 14: Screw-retained implant prosthesis.

Discussion

The Systematic Review presented by Roy et al. (2020) established that 10.8% of implants were removed due to implant
or prosthetic component fracture. In contrast, 8.4% of explants were caused by malpositioning and 1.4% by
neurosensory deficit of the jaws. However, the main causes of explantation were periimplantitis and bone loss (59.9%
and 16.7%, respectively).

The application of counter-torque in an anti-clockwise direction to disrupt osseointegration is the most commonly used
and the most conservative technique, allowing removal of the implant and removal of little or no bone. When implant
explantation is not possible, with fractured implants or prosthetic components, or with a torque greater than 200Ncm,
the use of trephines is required. Additionally, the use of Implant Retrieval can also be employed (Figure 15)1-3.

Figure 15: Implant Retrieval (A) and trephines (B and C)
and can be employed.
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The explantation technique using trephines can be performed with or without flaps, and with immediate or delayed
replacement implantation. Obviously, the flapless technique requires a computerised tomography scan prior to the
execution of the technique. And late implant installation is considered the gold standard, precisely because of the need to
achieve primary stability of the replacement implant. In the case of hollow drills with an internal diameter greater than
the implant diameter, the use of trephines is clearly more aggressive than the counter-torque technique?l-3.

The use of other types and shapes of drills, in the adjacent wear of bone tissue or the implant, favouring its removal, can
be associated. However, when performing implant wear, the possibility of the presence of titanium particles in the
adjacent bone should be emphasised?.2.

Osteotomy performed using piezosurgery or surgical laser (Er,Cr:YSGG) has also been reported in the literature with
successful explantation. Osteotomy using piezosurgery is safer and more precise without the risk of injury to soft tissues
or adjacent anatomical structures?-3.

Winnen et al.3 (2021) presented 5 methods of equipment that, through the application of energy (ultrasonic, induction
or electromagnetic heat), would promote osseodesintegration at the interface between implant and bone. However,
these processes are discouraged by the lack of control in the generation of energy and subsequent production of heat or
cold to the adjacent bone tissue, which can cause bone necrosis.

It is important to consider that each case must be individualised, sometimes requiring the combination of several
techniques. Another consideration to be emphasised is the possibility of immediate or delayed reinstallation of a
replacement implant. If late, the use of biomaterials should be established in techniques that prioritise Guided Bone
Regeneration and Guided Tissue Regeneration. The main biomaterials include autogenous bone graft (en bloc or
particulate), plasma rich in growth factors and xenogenic, allogenic or alloplastic biomaterials12.

Over the last few years, several techniques and materials have been developed to perform Guided Bone Regeneration
techniques. Usually, the techniques require the placement of grafts, biomaterials or membranes covered by a total flap in
order for healing to occur by first intention. In this perspective, surgical techniques and approaches are often very
complex, especially in procedures with autogenous grafts, which greatly increases the morbidity of these surgeries. In
contrast, membranes that can be exposed to the oral environment and do not require grafts to fill the socket or bone
defect are essential, such as the BoneHeal membrane (polypropylene)+¢, used in this case.

The prevention of bone resorption by means of the polypropylene membrane begins with the maintenance of the blood
clot inside the bone cavity. As the clot is rich in platelet supply and factors involved in bone healing and neoformation, its
maintenance by the membrane contributes to Guided Bone Regeneration#-16,

The polypropylene membrane has been widely used in Guided Bone Regeneration procedures. Basically, its primary
indication occurs after extraction and future implant installation*1%. The use of the polypropylene membrane after the
exeresis of cystic lesions?213 and in Guided Bone Regeneration in implants affected by periimplantitis and severe bone
loss14 have also been described. In a comparative study, Borges et al.15 (2011) presented satisfactory results in the
simultaneous elevation of the maxillary sinus membrane and placement of dental implants with the use of the
polypropylene barrier and without bone graft, after 6 months of follow-up. Recently, Macedo et al.16 (2023) presented
the preservation of the periimplant mucosa by the use of a polypropylene membrane after tooth extraction, favouring
not only gingival aesthetics, but also the protection generated by the periimplant mucosa.

Conclusion

The use of polypropylene membrane is highly promising in Guided Bone Regeneration. Despite confronting rigid
concepts of Implant Dentistry, such as the need for grafts to recover bone defects or the non-exposure of the barrier to
the oral environment, it is highly beneficial to patients, eliminating costs and procedures. The feasibility of this
procedure and technique, together with its reduced morbidity, opens up new perspectives in this dental area of
rehabilitation. This paradigm shift towards more conservative procedures for patients and dental surgeons may favour
biocompatibility and make Guided Bone Regeneration less invasive procedures.
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