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Abstract: The present article aims to describe the management of a malpractice dental implant case
in a patient with a history of oral bisphosphonates (BF) intake (alendronic acid every 15 days for
20 years) and to perform a narrative review of recently published articles (2019–2023) on the topic.
A female patient rehabilitated with 18 nails in the mandible 20 years ago underwent two surgeries;
the first one included the explantation of the nails; the second one included the insertion of two
implants in the anterior region. At the last follow-up (21 months from the first surgery and 15 months
from the second one) no complications nor episodes of bisphosphonate-related osteonecrosis of the
jaw (BRONJ) were highlighted. Furthermore, 12 recent articles on the topic were reported and a
narrative review was performed. Based on the narrative analysis, the topic related to dental implants
in patients with BF intake seems to remain controversial. Most of the findings highlight how the
evidence on both the safety of the treatment and the possibility to foresee the risk of onset based on
preoperative factors seem to be scarce. The case described in the present article did not report any
complications nor episodes of BRONJ. However, evidence from a single case report is scarce and
more clinical trials are required to deepen the knowledge on the topic.

Keywords: bisphosphonates; dental implants; malpractice; bisphosphonate-related osteonecrosis of
the jaw; BRONJ; MRONJ; narrative review

1. Introduction
Implant therapy has revolutionized the field of dentistry, offering patients a reliable

and aesthetically pleasing solution for replacing missing teeth [1,2]. With its high suc-
cess rates and long-term benefits [3,4], dental implant treatment has become increasingly
popular [5] and research is continuing to focus on investigating novel techniques and
materials [6–8]. However, like any medical procedure, implant therapy is not without
risks [9–11]. In cases where errors, negligence, or breaches of professional standards occur,
malpractice in implant therapy can have significant consequences for both patients and
dental professionals [12].

Malpractice refers to any act or omission by a healthcare provider that deviates from
accepted standards of care and results in harm to the patient [13]. In the context of implant
therapy, malpractice can encompass a range of issues, including surgical errors, improper
treatment planning, material failures, inadequate informed consent, and postoperative
complications [14–17]. Such instances of malpractice can lead to patient dissatisfaction,
physical pain, emotional distress, functional impairment, and even the loss of natural
teeth or implants [18,19]. Furthermore, in the case of extensive rehabilitation, the result of
previously made damages can lead to complex situations to manage.

Prosthesis 2023, 5, 826–839. https://doi.org/10.3390/prosthesis5030058 https://www.mdpi.com/journal/prosthesis

https://doi.org/10.3390/prosthesis5030058
https://doi.org/10.3390/prosthesis5030058
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/prosthesis
https://www.mdpi.com
https://orcid.org/0000-0001-9495-1832
https://orcid.org/0000-0001-7380-1675
https://orcid.org/0000-0003-2523-8149
https://orcid.org/0000-0003-4548-8276
https://orcid.org/0000-0002-6184-6654
https://orcid.org/0000-0002-0521-1363
https://doi.org/10.3390/prosthesis5030058
https://www.mdpi.com/journal/prosthesis
https://www.mdpi.com/article/10.3390/prosthesis5030058?type=check_update&version=1


Prosthesis 2023, 5 827

Oral bisphosphonates (BF), a class of medications known for their ability to in-
hibit bone resorption, have been associated with a rare but serious complication called
bisphosphonate-related osteonecrosis of the jaw (BRONJ) following oral surgery treat-
ments [20,21]. Depending on the BF assumed, administration type, duration of treatment
and presence of comorbidities, several levels of risk for BRONJ development can be out-
lined [22]. This condition is characterized by jawbone necrosis, often leading to pain,
bone exposure, and infection. Furthermore, after ablative surgeries, those patients are
often ineligible for mandibular reconstruction using autologous bone harvest, leading
to highly complex cases to rehabilitate [23]. Recently, customized Computer Assisted
Design/Computer Assisted Manufacturing plates were proposed for mandibular recon-
struction in patients who presented with BRONJ [23,24] as an alternative to bone harvest,
representing an interesting and feasible technique.

However, given those potential risks, clinicians have been cautious about performing
dental implant therapy in patients who have undergone BF treatment [25,26]. Currently,
the topic of performing dental implants in patients with oral BF intake is controversial
in the field of dentistry. Some studies suggest that the risk of developing BRONJ may be
higher in patients who have undergone oral BF treatment [26,27]. However, more recently
other studies argue that the risk is relatively low and that dental implant therapy can still
be performed successfully with appropriate precautions and careful case selection [28–30].
Therefore, final evidence is currently absent and the topic remains actual. Indeed, the
majority of the studies agree that more studies on the topic are required to deepen the
knowledge on the topic.

The aims of the present article are: (1) to describe the management of a malpractice
dental implant case in a patient with a history of oral BF assumption; (2) to perform a
narrative review on the last evidence of safety performing implants therapy in patients with
a history of oral BF assumption in order to provide readers with the most recent evidence
over the last 5 years.

2. Materials and Methods
2.1. Case Report

The present case report was described following the CARE Checklist (https://www.
care-statement.org/checklist, accessed on 16 July 2023).

A female patient, 66 years old, non-smoker was referred from a private clinic to the
Prosthodontic and Implant Department, C.I.R. Dental School, University of Turin, in July
2021 for the evaluation of the lower jaw.

Her chief complaint was to solve the constant pain and swelling that she had been
experiencing in the lower jaw.

Her anamnesis reported osteoporosis and her pharmacologic anamnesis reported a
history of oral intake of alendronic acid every 15 days for 20 years suspended 12 months
ago and changed with Vitamin D3.

At the clinical examination, the patient presented a removable upper prostheses and a
fixed prosthesis in the lower jaw (Figure 1).

The patient brought an orthopantomography (OPT) X-ray previously acquired 3 years
before (2018) (Figure 2A).

The patient said that the lower treatment was carried out 20 years ago. No verbal
information nor any written details about the material, brand or nature of the inserted
nails were released to the patient. Since then, she reported to have experienced complete
paresthesia of the lower left lip and she affirmed that she was told by the dentist who did
the treatment that it was a natural and correct consequence of the dental implant treatment.
In the last years, she reported continuous episodes of abscess in different areas of the
lower jaw, constant pain, and swelling. Furthermore, she had been constantly forced to
ingest painkillers to manage the pain and often antibiotics. At the clinical examination,
the lower prostheses seemed firm without any movement. A neoformation in the area
of the first left lower molar was noticed (Figure 3) and described as follows: 5 ⇥ 3 mm

https://www.care-statement.org/checklist
https://www.care-statement.org/checklist
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red mandibular gingival exophytic neoformation in contiguous relationship with implant-
prosthetic elements III posterior quadrant. Pain symptoms reported by the patient.
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A new OPT X-ray was acquired (Figure 2B).
After the clinical and radiographic examination, the diagnosis was the following:

• Irreversible and permanent damage of the left inferior alveolar nerve.
• The widespread and constant presence of infections of various sizes inside the mandible,

presumably attributable to the endo-osseous presence of nails of unknown nature.
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• Left lower neoformation in the area of the first left lower molar
Assuming the risk factors related to the history of BF intake, the clinical situation

required intervention.
The treatment plan was the following:

• Explantation of all the nails
• Excision of the neoformation near the first lower left molar and subsequent histologi-

cal analysis
• Platelet-Rich Growth Factors (PRGF) were inserted in the residual empty area left

from the explantation of the nails and of the related infections.
• Re- evaluation of the healing after 1 week, 1, 3, and 6 months.
• Rehabilitation with a removable lower denture
• Re-evaluation of the denture stability after 3 months and evaluation of performing

mandibular implant-supported overdenture (OVD) prostheses.
The patient was informed about the risks of the surgery: (1) risk of episodes of BRONJ

due to previous oral BF intake; (2) In case of any osseointegrated nails, the possible necessity
to drill the bone around the nails and leverage with the consequent risk of mandibular
fracture due to the already present weakening caused by the large infections.

The patient accepted to undergo the surgery and signed an extensive and detailed
informed consent.

2.1.1. Surgery Appointment (September 2021)
A maxillofacial surgeon (S.R.) performed the surgery.
0.2% chlorhexidine digluconate (Corsodyl, GlaxoSmithKline, Verona, Italy) mouth

rinse twice a day was prescribed starting 1 week prior to the surgery to lower the bacteria
load in the mouth. Preoperative antibiotic coverage with Amoxicillin 875 mg + Clavulanic
acid 125 mg every 12 h for 6 days was prescribed starting 1 day prior to the surgery.

The patient underwent blood collection prior to the surgery to prepare for the PRGF.
The surgery was performed under local anesthesia (4% articaine with 1:10,000 adrenaline;

Alfacaina SP; Dentsply Italy, Rome, Italy).
Based on the different inclinations of the nails, the prosthesis was separated between

the first premolar and the canine at the right aspect of the prosthesis. After the procedure,
the right side of the prostheses was easily extracted with the corresponding nails using
the crown and bridge extractor (bridge and crown extractor, Bader, Porto do Molle Rúa
Madanela, 36350 Nigrán, Spain) (Figure 4A). Due to some residual resistance in the left
nails, a second division with burs was made between the molar and second premolar. The
residual prosthesis was then removed and all the 18 pins were extracted (Figure 4B).
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The neoformation was excised and immediately placed in 8% w/v formalin (20% v/v).
It was then sent to the histological examination.

PRGF was then inserted in the area with a major lesion, and sutures were made where
needed (Figure 5).
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The patient was then given postoperative instructions, including the continuation of
0.2% chlorhexidine digluconate (Corsodyl, GlaxoSmithKline, Verona, Italy) mouth rinse
twice a day for two weeks starting the day after surgery, painkillers if needed. Due to the
absence of teeth/prostheses in the lower jaw, the patient was forced to eat liquid/soft food
starting from the day after the surgery.

After one week the patient returned for the suture removal. No adverse effects were
noticed and the residual wound from the nails was seen to be closed (Figure 6).
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2.1.2. Histological Analysis
Two weeks after surgery, the histological report of the neoformation in the lower left

mandibular area was received with the following macroscopic description: two fragments,
one whitish globose 0.7 ⇥ 0.6 ⇥ 0.3 cm and the other whitish 0.7 cm laminar, both collated
when cut and the following diagnosis: fragments of fibromatous and plasma cell epulides.
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2.1.3. Follow Ups and Implants Insertion
One month after the surgery (October 2021) the patient returned to the clinic and was

subsequently rehabilitated with complete mandibular full removable dentures made by
resin [31]. Due to the discontinuous presence of bone and soft tissue support in the residual
mandibular jaw (Figure 7), the denture had very low retention and stability. Therefore,
the patient wore the mandibular denture with reduced comfort and only used adhesive
denture pastes to increase stability.
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Follow-up visits were then planned after 2 weeks, one, three and five months.
At the last follow-up (6 months from the surgery) the patient stated that it was

impossible for her to wear the prostheses due to the constant instability.
New OPT (Figure 7) and Cone Beam Computed Tomography (Figure 8) were acquired

to evaluate bone healing 6 months after the initial surgery.
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After the radiological examination, the patient was found eligible for a mandibular
implant-supported OVD. The patient was extensively informed about the risk of BJORN
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due to the previous BF intake. However, due to the unfeasibility of wearing the complete
mandibular denture, the patient clearly expressed her willingness to undergo the surgery.

The treatment planning was the following:
• surgical insertion of two anterior implants in the region of the mandibular canines
• rehabilitation with implant-supported OVD adapting the current complete removable

denture, 3 months after implant surgery.
Preoperative instructions were the same as the first surgery, including a 0.2% chlorhex-

idine digluconate (Corsodyl, GlaxoSmithKline, Verona, Italy) mouth rinse twice a day
starting 1 week prior to the surgery that was prescribed to lower the bacteria load in the
mouth and preoperative antibiotic coverage with Amoxicillin 875 mg + Clavulanic acid
125 mg every 12 h for 6 days was prescribed starting 1 day prior to the surgery [32].

Two implants (Branemark System Mk III TiU RP 4 ⇥ 10 mm, Nobel Biocare, Viale
Monza, 347, 20126 Milano, Italy) were inserted in February 2023 (Figure 9) following a
two-stage technique.
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Figure 9. Periapical X-ray showing the two anterior implants after the surgery.

Three months after surgery, the implants were uncovered and connected to the locator
(Locator Abutment for 4.0 Branemark, Nobel Biocare, Viale Monza, 347, 20126 Milano,
Italy) (Figure 10A). The prostheses were modified with the attachment (Figure 10B) and
were delivered to the patient (June 2022) (Figure 10C).

The patient was then followed after 1, 3, 6 and 12 months (Figure 11).

2.2. Narrative Review
To investigate the latest evidence on dental implant treatment in patients with a history

of BF intake, a Pubmed, Scopus, and Web of Science search was performed. The review
was performed following the scale for the quality assessment of narrative review articles
(SANRA) [33]. The following search string was adopted (Pubmed):

(“Dental Implantation”[Mesh] OR “Dental Implants”[Mesh] OR “Dental Prosthesis,
Implant-Supported”[Mesh]) AND (“Diphosphonates”[Mesh] OR “Bisphosphonates”[Mesh])
AND (“Osteonecrosis of the Jaw”[Mesh] OR “Osteonecrosis”[Mesh] OR “Jaw Diseases”[Mesh]
OR “Bisphosphonate-Associated Osteonecrosis of the Jaw”[Mesh] OR “BRONJ”[Mesh] OR
“ONJ”[Mesh] OR “MRONJ”[Mesh])

The inclusion criteria were:
• articles published in the last 5 years (2019–2023)
• in vivo studies

The exclusion criteria were:
• articles written in other languages than English;
• articles with no abstract or when full text is not available;
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• articles on animals;
• articles that investigated the effects of BF on dental implants already present in the

mouth prior to the assumption.
Articles were initially screened by analyzing their abstract and then the full texts were

analyzed for articles that matched the inclusion criteria.
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3. Results
3.1. Case Report

At the last follow-up (June 2023, 12 months after the implant-supported OVD delivery,
15 months from the second surgery and 21 months from the first surgery) the clinical
situation appeared to be stable. The two dental implants placed 15 months before did
not show any sign of probing depth or mucositis/perimplantitis. No sign of BRONJ nor
complications were highlighted at any follow-ups. The patient referred to be very satisfied
with the final treatment thanks to the improved retention and stability of the prostheses.

3.2. Search Results
In total, 20 articles were found from the initial research. Of these, eight articles were

excluded after the initial screening. One article was an animal study [34]; one was an article
written in Chinese [35]; six articles focused on interventions that differ from the implant
insertion [36–41]. Therefore, 12 articles were selected for the narrative review (Table 1)
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Table 1. Articles that met the inclusion/exclusion criteria and were analyzed for the narrative review.

Article Article Type Year of Publication

1 Mendes et al. [27] Overview of
systematic reviews 2019

2 Storelli et al. [42] Case report 2019

3 Granate-Marques et al. [43] Systematic review 2019

4 Gil et al. [44] Case report 2019

5 Ruocco Vetucci et al. [45] Case report 2019

6 Rawal et al. [46] Case report 2020

7 Pichardo et al. [47] Observational study 2020

8 Ferreira et al. [48] Review and
case report 2020

9 Sher et al. [49] Systematic review 2021

10 Ryu et al. [50] Cohort study 2021

11 Otto et al. [51] Case series 2023

12 Lee et al. [52] Case report 2023

4. Discussion and Narrative Review
The present article aims to report and describe the management of a singular mal-

practice case of dental implant therapy in a patient with a history of oral BF intake and to
provide a narrative review of the latest evidence of safely performing implant therapy in
patients with this type of pharmacological history. In the present case, a female patient
was rehabilitated 20 years ago with 18 nails inserted in the mandibular jaw. It was de-
scribed as a malpractice case following the definition provided by the American Dental
Association [10], referring to any act or omission by a healthcare provider that deviates
from accepted standards of care and results in harm to the patient. Indeed, the patient
presented with irreversible damage to the left alveolar nerve that resulted in permanent
paresthesia of the left part of the tongue and lower lip, besides recurrent episodes of abscess
and constant swelling. Furthermore, the present case was of particular interest in light
of the 20-year history of oral BF intake for the patient. Patients with a history of oral BF
intake are at an increased risk for complications after oral surgery procedures [53]. Oral BF
can affect bone metabolism and impair the normal healing process [54]. This can lead to
delayed or impaired wound healing, increased susceptibility to infections, and a higher
likelihood of developing BRONJ [21]. The presence of BF in the bone can interfere with
the remodeling and repair mechanisms necessary for successful surgical outcomes [55].
Due to the clinical conditions, the patient underwent two different surgeries; the first one
consisted of the explantation of all the 18 nails; the second one consisted of the insertion of
two anterior implants to rehabilitate the edentulous lower jaw with an implant-supported
OVD. Due to the possible risk of BRONJ, the first option to prosthetically rehabilitate the
edentulous mandibular arch was a traditional removable complete denture. However,
due to the very poor retention and stability, and following the willingness of the patient,
alternative rehabilitation treatment was required. In this particular case, good closure of
the previous extensive wounds of both the soft tissue and bone was observed without
any episodes of BRONJ after the first surgery. Therefore, based on the positive outcome
of the initial surgery, the treatment plan included a second surgery with the insertion of
two implants. Regarding the surgery, PRGF was adopted to decrease the risk of BRONJ
and over-infections. The use of PRGF during oral surgery procedures in patients with a
history of oral BF intake may offer potential benefits. PRGF is a concentrated solution of
autologous platelets obtained from the patient’s own blood, rich in growth factors that
promote tissue healing and regeneration [56,57]. Applying PRGF locally to the surgical
site may help enhance wound healing, improve vascularization, and stimulate bone for-
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mation, which are crucial factors for successful outcomes in patients with compromised
bone healing due to BF use [58,59]. Additionally, PRGF has shown promise in reducing
the risk of postoperative complications, such as infection and BRONJ, by boosting the
immune response and supporting tissue repair processes [44,60]. While further research is
needed to establish the efficacy and optimal protocols for PRGF application in this specific
patient population, its use holds potential as an adjunctive therapy to enhance healing
and minimize complications in oral surgery procedures for patients with a history of oral
BF intake.

At the last follow-up (21 months from the first surgery and 15 months from the second
one), the patient appeared successfully rehabilitated and no signs nor episodes of BRONJ
were highlighted at any time point. Therefore, both surgeries were considered successful.

However, in regard to implant therapy in patients with a history of oral BF intake,
the literature is controversial and clinicians continue to ask whether performing implant
therapy in patients with this type of drug intake could be considered safe. The results
obtained in the present case are limited to the inherent limitations of a single case report.
However, case reports are important to collect both possible factors and clinical procedures
that may help further research and clinical treatments. This is also more important in
regard to the surgical treatment of patients who underwent BF, as randomized control
trials are currently scarce in the literature due to the risk of inducing BRONJ in in-vivo
studies as well as ethical concerns. In addition to the use of PRGF to decrease the risk of
BRONJ, the absence of complications in the present case may be related to the stoppage of
BF intake treatment 12 months prior to the first surgery and 18 months prior to the second
one. This is in agreement with the study of Ruocco-Vertucci et al. [45] who suspended the
drug intake 12 months prior to the surgery and observed no post-surgical complications.
However, different articles highlighted how due to the long BF recycling process, BF may
survive in the organism for up to 10 years after treatment discontinuation [61,62]. To
overcome this possible risk, bone metabolism tests were proposed in order to measure the
carboxy terminal telopeptide of collagen type 1 (CTX-I) and amino terminal propeptide of
procollagen type 1 (P1NP) markers and to evaluate the risk of BRONJ according to their
level [21,63]. The first represents a resorption marker while the second represents a bone
formation marker. However, their use as a certain predictor of the development risk of
BRONJ is currently controversial [63].

From the analysis of the articles published in the last 5 years (2019–2023), 12 articles
were analyzed. Following the results of recent systematic reviews, the fact that patients
with a history of BF intakes could be at risk of BRONJ onset seems clear. Mendes et al. [27]
published an overview of systematic reviews. The authors’ findings showed how the intake
of BF doesn’t present any correlation with the final implant therapy outcome (in terms
of marginal bone loss and survival rate). However, the authors highlighted how patients
with a history of BF intake are at a greater risk of manifesting BRONJ and that there are
no validated methods to analyze the possible risk of BRONJ onset prior to the surgery.
In agreement, the systematic review by Granate-Marques et al. [43] showed how the risk
of BRONJ in these types of patients who seek to undergo dental implant therapy cannot
be underestimated and clinicians should evaluate case by case considering alternative
treatment options. However, in contrast to Mendes et al. [27] who found a greater risk
of BRONJ onset, the authors’ findings showed a low risk of BRONJ onset in the case of
benign bone disease. Furthermore, the authors also highlighted how evidence on the
topic is currently scarce and more studies are required. In the third systematic review,
Sher et al. [49] agreed with Mendes et al. [27] that implant outcomes are not influenced by
the assumption of BF. Regarding the safety of performing dental implant therapy in this
type of patient, assuming that the risk of BRONJ is present, the authors concluded that
there is not enough evidence to state whether placing dental implants could be considered
safe or not. Therefore, from the analysis of the recent systematic reviews, it seems clear that
the risk of BRONJ is always present and the decision to perform dental implant therapy in
this type of patient should be decided on a case-by-case basis by discussing the possible
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risks with the patient. In the last five years, two observational studies have been published.
Pichardo et al. [47] estimated the onset of BRONJ following four patients who had a history
of BF prior to or at the moment of the implant insertion and developed BRONJ. The authors’
findings highlighted an increased risk of BRONJ onset in patients with dental implants and
an average onset time of 6 months after implant placement.

Ryu et al. [50] performed a national cohort study analyzing the safety of performing
implant therapy in patients with osteoporosis. Among the variables considered, the authors
also analyzed the assumption or not of BF. The authors’ findings showed how BP users
had an estimated four times higher ratio of ONJ risks than the non-users. Furthermore, the
authors also highlighted a correlation between complications after teeth extraction and an
increased risk of BRONJ after dental implant therapy. Therefore, the authors suggested
that patients assuming BF who experienced complications during extractions should be
considered ineligible for the implant treatment.

In contrast with the above-mentioned article, a case series by Otto et al. [51] who
followed 16 patients under BF therapy for a total implant number of insertions of 39 did not
show any episode of BRONJ. The authors concluded that as long as the correct procedures
are followed, implant therapy seems to be safe.

Lastly, five case reports and one case report with review were published. Of these,
three case reports [42,44,46] reported cases where the dental implant treatment led to the
onset of BRONJ. The other three described cases where the implant therapy was successful
and tried to highlight possible strategies for it. Ruocco-Vertucci et al. [45] reported an
interesting case report where a patient who had been under therapy with BF for 7-year
follow-up underwent two teeth extractions and five implant insertions. The authors
suspended the BF therapy one year before the treatments. Furthermore, they analyzed the
CTX-I and P1NP serum levels prior to starting the surgeries, finding a level of 150 pg/mL
and 27.3 µg/L, respectively. Lee et al. [52] reported a case of new implant insertion in
a previously BRONJ-affected site reporting a 7-year follow-up with treatment success.
Ferreira et al. [48] reported a successful dental implant treatment of a patient with BF intake
who underwent two implant insertions in the anterior area. The protocol adopted by the
authors included the suspension of BF intake starting 3 months prior to the surgery until
3 months after surgery. Furthermore, the authors analyzed the level of CTX-I with a result
of 304 pg/mL.

5. Conclusions
In conclusion, based on the narrative analysis of recently published articles, the topic

related to dental implants in patients with BF intake seems to remain controversial. Most
of the findings highlight how the evidence on both the safety of the treatment and the
possibility to foresee the risk of onset based on preoperative factors seem to be scarce.
Different case reports try to describe and report different clinical situations and outcomes
to encourage further research. The present article described a patient who underwent two
different surgeries and, at the last follow-up, presented with no complication or episode of
BRONJ. However, the evidence from a single case report is scarce and more clinical trials
are required to deepen the knowledge on the topic.
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