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Purpose: This systematic review aimed to evaluate the impact of antiresorptive drugs on dental implant success 
rate, and to suggest guidelines for dental implant placement in patients under antiresorptive therapies.
Materials and Methods: An electrical search was conducted in databases such as PubMed and Cochrane, followed 
by Preferred Reporting Items for Systematic reviews and Meta-Analysis (PRISMA) guidelines. the review included 
studies from 2014 march, focusing on various study designs like randomized control studies, cohort studies, and 
case series.
Results: In a total of 196 articles, based on inclusion criteria, 9 articles were selected. the dental implant success 
rates across the studies ranged from 36.2% to 100%. a notable association was identified between the dosage and 
administration route of antiresorptive drugs and dental implant success rates. additionally, presence of dental 
implant could be potential risk for Medication-Related Osteonecrosis of the Jaw (MRONJ) onset in patients under 
antiresorptive therapy.
Conclusion: Low dose and oral administration of antiresorptive drugs seem to present a lower risk of dental im-
plant failure. a multidisciplinary approach is important when considering dental implants for patients on antire-
sorptive therapy. Further research is required to refine clinical guidelines for enhanced patient safety and better 
outcomes in dental implantology. (J Korean Dent Assoc 2025; 63(5): 153-161)
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ABSTRACT

Introduction

Antiresorptive drugs, including bisphosphonates and 
denosumab, are pivotal in bone remodeling and are 
widely used to treat osteoporosis and various cancer-re-
lated conditions1). Their role in modulating bone resorp-
tion makes them essential in managing disorders linked 
to bone degradation and loss2,3). as more patients receive 
these medications, oral and maxillofacial surgeons face 

challenges related to adverse effects, notably medication-
related osteonecrosis of the jaw (MRONJ)4).

MRONJ incidence is strongly correlated with the dos-
age regimen of antiresorptive drugs5). Research shows 
that cancer patients, who receive doses 12 to 15 times 
higher than those for osteoporosis, have a significantly 
increased risk of developing MRONJ1,6,7). This dosage-de-
pendent risk complicates the balance between treatment 
efficacy and safety for healthcare providers.

furthermore, dentoalveolar procedures such as tooth 
extractions and dental implant placements have been 
identified as local risk factors for MRONJ, though the 
specific risk associated with dental implants remains 
debated. a recent position paper by the american as-
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sociation of oral and maxillofacial surgeons noted that 
the exact risk in patients on antiresorptive therapy is still 
uncertain and under investigation1).

Given the current lack of robust evidence or guidelines 
regarding the safety of antiresorptive drugs in dental im-
plantology, there is a clear need for updated data and 
systematic assessments. This review aims to critically 
evaluate the impact of antiresorptive therapy on dental 
implant success and failure rates and to propose recom-
mendations that will contribute to safer clinical practices 
in dental implant procedures8).

 
Material and Method

This systematic review was conducted following the 
PRISMA guidelines9).

Eligibility criteria

studies published from 2014 onward were considered. 
eligible designs included randomized controlled trials 
(RCTs), cohort studies, case-control studies, and case se-
ries, each involving at least five patients without co-mor-
bidities undergoing antiresorptive therapy in relation to 
dental implant surgery. a minimum follow-up period 
of six months post-surgery was required to ensure suf-
ficient osseointegration, and only full-text publications 
were included. Studies failing to meet these criteria were 
excluded.

Information sources

a comprehensive search was performed in electronic 
databases-PubMed and the cochrane central register of 
controlled trials-with the search concluding on June 28, 
2022.

Search strategy

The search targeted studies published since 2014 us-
ing keywords such as antiresorptive drugs, denosumab, 
bisphosphonate, dental implant placement, implant 
success rate, and implant failure. The PICO (Patient, In-
tervention, Comparison, Outcome) framework was em-
ployed to construct precise search queries.

Selection process

Two independent reviewers (KMK, KHJ) screened titles 
and abstracts using EndNote, removing duplicate records. 
eligible studies then underwent full-text review, with any 
disagreements resolved by a third reviewer (PYW).

Data collection process

Data extraction was independently performed by two 
reviewers (KMK, KHJ) using a standardized excel spread-
sheet. discrepancies were discussed and resolved with 
the involvement of a third reviewer (PYW).

Data items

Extracted data included the number of implant suc-
cesses and failures, patient and implant success rates, im-
plant failure rates, and outcomes related to implant fail-
ures. additional pertinent information was also collated.

Study risk of bias assessment

Risk of bias in RCTs was evaluated using Version 2 of 
the Cochrane risk-of-bias tool, while non-randomized 
studies were assessed with the ROBINS-I tool to ensure a 
thorough evaluation of bias across included studies.
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Results

The search strategy initially identified 196 articles. after 
screening, 35 articles were selected for detailed eligibility 
assessment, and following full-text evaluations, 26 were 
excluded. ultimately, 9 articles were included in this sys-
tematic review (Fig. 1).

The selected studies comprised one randomized con-
trolled trial (RCT), one prospective cohort study, one 
case-control study, two case series, and four retrospec-
tive cohort studies (Table 1). detailed data on patient de-
mographics, drug regimens, and implant outcomes are 
provided in Tables 1-3.

Most studies focused on bisphosphonates or a com-
bination of bisphosphonates and denosumab, with only 
one study exclusively addressing denosumab. the major-
ity of patients were postmenopausal women undergoing 

antiresorptive therapy for osteoporosis.
Collectively, the studies reported on 1,126 dental im-

plants, though two studies did not specify the implant 
count (Table 2). regarding administration routes, two 
studies used intravenous delivery, one did not specify, 
one used subcutaneous administration, and the remain-
ing studies involved a mix of oral, intravenous, and sub-
cutaneous routes (Table 3).

Patient success rates ranged from 38.9% to 100%, while 
dental implant success rates varied from 36.2% to 100%, 
with some studies omitting these data. notably, there was 
no substantial difference between patient and implant 
success rates.

Two studies specifically addressed MRONJ. In a case-
control study by Giovannacci et al.10), out of 15 patients, 
six experienced “implant surgery-triggered” MRONJ and 
nine were classified as “implant presence-triggered” 
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Figure 1. PRISMA flow chart
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Table 1. Characteristics of the study designs

Study Study design No. of patients
cases/controls

No. of implants 
in case/controls Age range/mean Male/

female (%) Smokers

Pichardo et al. 
(2020)18)

Retrospective 
cohort study 18/0 47/0 52-96/68±9 16.7/83.3 NA

Cheng et al. 
(2022)12)

Retrospective 
cohort study 124/371 417/415 45-90/

66.42±9.10 0/100 NS

Yagima et al. 
(2017)14)

Retrospective 
cohort study 11/14 25/28

≥60/case: 
69.6±5.2, control: 

67.3±4.2 
0/100 0

Giovannacci et al. 
(2016)10)

Case control 
study 15/0 NA/0 53-83/64.17 26.7/7.3 2

Otto et al. 
(2023)4) Case series 10/0 27/0 NA/71.42±7.01 10/90 NA

Siebert et al. 
(2015)13)

Prospective 
cohort study 12/12 60/60 >54 0/100 NA

Khoury et al. 
(2016)15) Case series 15/0 71/0 55-72 0/100 NA

Matsuo et al. 
(2016)28)

Retrospective 
cohort study 6/0 NA/0 48-62/56.5 0/100 NA

Watts et al. 
(2019)16)

Randomized 
controlled trial 212/0 NA/0 60-90/NS 0/100 NA

No.: number, M: male, F: female, NA: not available, NS: not specified

Table 2. Effects of antiresorptive therapy on patient and dental implant success and failure

Study

Implant follow-
up

range/mean 
(years)

No. of 
implant 
success/
failure

Patient 
success rate 

(%)
case/control

Implant 
success rate 

(%)
case/control

Implant 
failure rate 

(%)
case/

control

Outcome 
of implant 

failure
parameters

Additional 
information
(comments)

Pichardo et 
al. (2020)18)

NA 17/30 38.9/NA 36.2/NA 63.8/NA MRONJ, 
peri-

implantitis, 
bone loss

All patients diagnosed 
MRONJ; 14 patients: 

dental implants 
inserted before 

antiresorptive therapy, 
4 patients: dental 

antiresorptive therapy

Cheng et al. 
(2022)12)

20.8/NA 764/68 99.8/NA 94.7/89 0.05/NA ONJ, peri-
implantitis

Among 22 failed 
implants in 

antiresorptive group, 
3 implants revealed 

ONJ, 19 implants are 
non-ONJ

Yagima et al. 
(2017)14)

NA/case: 3.2±1.3, 
control: 5.2±1.2

50/3 72.2/100 88/100 12/0 Cortical 
thickness, 

bone mineral 
density

Not statistically 
significant with 

implant failure rates 
in case/control 

group (patient level 
P=.071/implant 

level P=.098), failed 
implants, duration of 
bisphosphonate use 
was mean 3.8±2.1
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Study

Implant follow-
up

range/mean 
(years)

No. of 
implant 
success/
failure

Patient 
success rate 

(%)
case/control

Implant 
success rate 

(%)
case/control

Implant 
failure rate 

(%)
case/

control

Outcome 
of implant 

failure
parameters

Additional 
information
(comments)

Giovannacci 
et al. (2016)10)

NA 18/16 NS 52.9/NA 47.1/NA MRONJ All patients with peri-
implant ONJ, group 

1 (6): implant surgery 
triggered MRONJ, 

group 2 (9): implant 
presence triggered 

MRONJ

Otto et al. 
(2023)4)

0.73-3.86/
2.01±1.03

27/0 100/NA 92.6/NA 0/NA MRONJ, 
peri-

implantitis, 
bone loss

Out of 16 patients, 6 
patients were lost in 

follow ups. 10 patients 
were finally included 
in a study. 25 of 27 

dental implants were 
success, the other 2 
dental implants were 
satisfactory survival; 
according to Health 

Scale for Dental 
implants

Siebert et al. 
(2015)13)

1/1 60/0 100/100 100/100 0/0 MRONJ, 
peri-

implantitis, 
bone loss, 
mobility, 

pain, 
foreign body 
sensation or 
dysesthesia, 
continuous 

radiolucency

Khoury et al. 
(2016)15)

>3 70/1 100/NA 98.6/NA 1.4/NA Bone loss, 
BRONJ, 

infection, 
peri-

implantitis

Mandibular bone 
blocks were grafted 
with dental implant 

implantation

Matsuo et al. 
(2016)28)

6.7 NA 83.3/NA NA NA BRONJ All patients had 
dental implants 

implantation before 
bisphosphonate 

therapy

Watts et al. 
(2019)16)

NA NA/2 99.5/NA NA NA ONJ

No.: number, NA: not available, MRONJ: medication-related osteonecrosis of the jaw, ONJ: osteonecrosis of the jaw, BRONJ: 

bisphosphonate-related osteonecrosis of the jaw
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Table 3. Characteristics of the antiresorptive drugs treatment regimens

Study Type of drug Indication for intake 
(No. of patients) Administration route

Intake before Implant 
placement/mean in years 

(No. of patients)

Pichardo et al. (2020)18) Bisphosphonate, 
denosumab

Osteoporosis (11)/
multiple myeloma (1)/

breast cancer (4)/
prostate cancer (2)

Oral, intravenous, 
subcutaneous

0.25-0.5/0.5 (4)

Cheng et al. (2022)12) Bisphosphonate, 
denosumab

Osteoporosis/osteopenia Oral, intravenous, 
subcutaneous

NA

Yagima et al. (2017)14) Bisphosphonate Osteopoosis NA 1-3 (5) >3 (6)

Giovannacci et al. 
(2016)10)

Bisphosphonate Osteoporosis (6)/breast 
cancer (5)/multiple 
myeloma (3)/kidney 

cancer (1)

Oral, intravenous 3-10.9/6.96 (group1: 6)

Otto et al. (2023)4) Bisphosphonate, 
denosumab

Osteoporosis/breast 
cancer/multiple 

myeloma

Oral, intravenous, 
subcutaneous

NA

Siebert et al. (2015)13) Bisphosphonate Osteoporosis (12) Intravenous 2-3/NA

Khoury et al. (2016)15) Bisphosphonate Osteoporosis (15) Oral, intravenous NA

Matsuo et al. (2016)28) Bisphosphonate Breast cancer Intravenous 1.6 (1)

Watts et al. (2019)16) Denosumab Osteoporosis Subcutaneous 7-10/8.6

No.: number, NA: not available

Figure 2. Risk of bias on non-randomized studies - of interventions (ROBINS-I)

Domains
D1: Bias due to confounding.
D2: Bias due to selection of participants.
D3: Bias in classification of interventions.
D4: Bias due to deviations from intended interventions.
D5: Bias due to missing data.
D6: Bias in measurement of outcomes.
D7: Bias in selection of the reported result.
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MRONJ.
Risk of bias was evaluated using the cochrane RoB 2 

tool for the RCT and the ROBINS-I tool for non-random-
ized studies. overall, one study was rated as serious, six as 
moderate, and one as low in risk of bias (Fig. 2).

 
Discussion

The objective of this systematic review was to assess 
the impact of antiresorptive therapy on dental implant 
success and failure rates. An analysis of 9 studies-includ-
ing RCTs, cohort studies, case-control studies, and case 
series-that evaluated 1,126 dental implants provided ro-
bust insights into the relationship between antiresorptive 
drug use and implant outcomes.

Our findings reveal that dental implant success rates 
vary widely from 36.2% to 100%, with patient success 
rates ranging from 38.9% to 100%. This variability ap-
pears linked to the dosage and administration routes 
of antiresorptive drugs, primarily bisphosphonates and 
denosumab, with lower doses and oral administration 
correlating with higher success rates11-17). Conversely, a 
heightened risk of MRONJ was observed, especially when 
the presence or surgical placement of an implant exac-
erbated the condition10,18-21). 

The review underscores that low-dose, orally adminis-
tered antiresorptive therapy tends to favor peri-implant 
bone resorption conducive to osseointegration, whereas 
high-dose or intravenous administration may increase 
the risk profile. these findings stress the need for meticu-
lous pre-operative assessment and possible modifica-
tions in treatment protocols to mitigate MRONJ risks22,23).

Comparison with previous research

Our results align with earlier studies22-24), indicating that 
low doses of antiresorptive drugs lower implant failure 
risk. However, while some reviews reported a uniformly 

negative impact of high-dose therapy, our data suggest a 
more nuanced picture-success rates from 36.2% to 100% 
likely reflect differences in patient populations, drug reg-
imens, and surgical protocols. The distinction between 
"implant surgery-triggered" and "implant presence-trig-
gered" MRONJ10,18). adds further complexity, and the lim-
ited data on denosumab call for additional research16).

Clinical implications

Clinically, these insights advocate for a personalized 
approach when planning dental implant procedures in 
patients undergoing antiresorptive therapy. a thorough 
evaluation of the drug type, dosage, and administra-
tion route is essential, as low-dose and oral routes are 
associated with reduced MRONJ risk and better implant 
outcomes, whereas high-dose intravenous administra-
tion requires a careful benefit-risk assessment1,7). Strat-
egies such as enhanced screening, modified surgical 
techniques, and even drug holidays-despite ongoing de-
bates25-27). may improve patient safety. multidisciplinary 
collaboration between dental surgeons and medical spe-
cialists is key to optimizing treatment protocols.

Methodological considerations

Adhering to PRISMA guidelines, our review integrated 
various study designs, which enriched the analysis but also 
introduced heterogeneity regarding patient populations, 
antiresorptive protocols, and follow-up durations. The focus 
on studies from the last decade, predominantly on bisphos-
phonates and denosumab, might have excluded earlier or 
broader data on other antiresorptive agents. Variability in 
reporting implant outcomes and MRONJ definitions further 
complicates direct comparisons.

Risk of bias assessment

Risk of bias was evaluated using the cochrane RoB 2 
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tool for RCTs and ROBINS-I for non-randomized stud-
ies. while the RCT showed a relatively low risk of bias, 
non-randomized studies exhibited a range from low to 
critical-mainly due to issues in confounding and partici-
pant selection. These biases necessitate cautious inter-
pretation and highlight the need for more rigorous future 
studies.

Limitations of the review

Our review's limitations include the exclusion of al-
ternative study designs, language restrictions to english, 
and a publication timeframe starting in 2013, potentially 
omitting foundational studies. moreover, variability in 
antiresorptive protocols and inconsistencies in outcome 
reporting across studies limit the generalizability of our 
findings. these factors underscore the need for standard-
ized research to more clearly define the relationship 
between antiresorptive therapy and dental implant out-
comes.

In conclusion, while low-dose, oral antiresorptive 
therapy appears relatively safe for dental implant pro-
cedures, high-dose regimens require careful assessment. 
our findings emphasize the importance of individualized 
treatment planning and further research to refine clinical 
guidelines for dental implantology in patients undergo-
ing antiresorptive therapy.
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