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Abstract 

 

The displacement of dental implants into the maxillary sinus is increasingly reported 

and may lead to serious complications. Better knowledge of this condition could help 

clinicians improve their practice, but it is difficult to draw conclusions from the 

current literature. Therefore, a systematic review was performed to describe the main 

characteristics of dental implant displacement, as well as its management and 

temporal evolution over a 31-year period. This review was conducted according to the 

PRISMA methodology. The PubMed/Scopus electronic databases were searched to 

December 2021. Risk of bias was assessed using the Joanna Briggs Institute tools. A 
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total of 73 articles reporting 321 patients with displaced dental implants were 

included. Implants located in the upper first molar site were the most frequently 

involved (23.7%). Displacement occurred mainly during the first 6 months after 

implant placement (62.6%). The majority became symptomatic (56.2%), most often 

due to maxillary sinusitis (41.8% [Au?1]). The surgical approaches to remove 

displaced implants were the lateral approach (38.1%), the Caldwell–Luc approach 

(27.2%), and endoscopic nasal surgery (23.1%). This review highlights the 

importance of preventive measures: avoiding implant displacement by careful pre-

implantation radiographic analysis, but also preventing infectious complications 

through early removal of the displaced implant (PROSPERO CRD42021279473). 

 

Keywords: dental implants, maxillary sinus, foreign bodies, human, systematic 

review 

 

Introduction 

 

The displacement of dental implants into the maxillary sinus is one of the rare but 

increasingly reported complications in oral implantology1,2. Dental implants are the 

most frequently described intrasinus foreign bodies in the literature3,4. Such 

displacement exposes the patient to complications of varying severity, including the 

development of oroantral fistula and maxillary sinusitis, which may lead to 

pansinusitis, orbital cellulitis, and intracranial infection in rare cases5–7. Moreover, in 

some cases the implants may secondarily migrate into the nasal cavity, ethmoidal or 

sphenoidal sinuses, and even into the cranial fossa6,8–10. 



Several therapeutic management approaches are proposed for dental implant 

displacement, ranging from observation without treatment to surgical removal using 

different techniques11,12. These techniques have evolved significantly over the past 30 

years. While the Caldwell–Luc procedure and the lateral approach are the most widely 

documented in the literature13,14, endoscopic nasal surgery emerged in the early 

2000s15. 

Better knowledge of dental implant displacements into the maxillary sinus 

could help clinicians improve their practice. However, reports in the literature have 

mainly included individual cases or small series from which it is difficult to draw 

conclusions. Only one study labelled as a ‘systematic review’ has been performed, 

describing 49 displaced implants; however, the authors did not follow current 

qualitative standards for this type of article11. 

Therefore, a systematic review of the literature was conducted, according to 

the PRISMA methodology, with the following objectives: (1) to describe the main 

characteristics of dental implant displacement into the maxillary sinus, (2) to 

investigate the management of this complication, and (3) to determine its temporal 

evolution over a 31-year period. 

 

Materials and methods 

 

Registration and protocol 

 

This systematic review was registered in the International Prospective Register of 

Systematic Reviews (PROSPERO; CRD42021279473). It was conducted and 



reported according to the PRISMA (Preferred Reporting Items for Systematic 

Reviews and Meta-analyses) 2020 checklist16,17. 

 

Information sources and search strategy 

 

A literature search was conducted in the MEDLINE PubMed and Scopus online 

databases, covering articles published from the first report of implant displacement in 

the maxillary sinus (1990) to December 2021. For the MEDLINE PubMed database, 

publications were retrieved using the search phrase ((dental implant[MeSH Terms]) 

OR (dental implants[MeSH Terms])) AND ((((((((((displacement[Text Word]) OR 

(displacements[Text Word])) OR (displaced[Text Word])) OR (migration[Text 

Word])) OR (migrations[Text Word])) OR (migrated[Text Word])) OR (removal[Text 

Word])) OR (retrieval[Text Word])) OR (body, foreign[MeSH Terms])) OR (bodies, 

foreign[MeSH Terms])) AND (maxillary sinus[MeSH Terms]). For Scopus, the 

search phrase was KEY (“migration”) AND KEY (“maxillary sinus”) AND KEY 

(“dental implant”) AND ALL ((“research articles”) OR (“case reports”)). A manual 

search of the bibliographic references found in the selected articles was also 

conducted to complete the main search. 

 

Selection process and eligibility criteria 

 

After the removal of duplicates, two investigators (M.S., A.C.) independently 

screened the titles and the abstracts of the articles. Articles were selected on the basis 

of the inclusion and exclusion criteria defined in Table 1. The full-text articles were 

then assessed by the same investigators to determine publication eligibility. The 



selection process is presented in detail in the PRISMA flow diagram in Fig. 1. Any 

disagreement between the two investigators regarding article inclusion was resolved 

by a third author. 

 

[Table 1 here] 

[Figure 1 here] 

 

Data collection process and data items 

 

Data were collected independently by two authors (M.S., A.C.) and entered into an 

electronic database (Microsoft Excel 2018; Microsoft Corporation, Redmond, WA, 

USA). The following data were extracted from each selected article: date of 

publication, article type, population characteristics (number, sex, age), performance of 

pre-implant surgery, characteristics of displaced implants (number, initial implant site, 

timing of displacement), diagnosis (signs and symptoms reported, radiological 

location in the maxillary sinus), and management (Supplementary Material 

Table S1). 

 

Assessment of the risk of bias and level of evidence 

 

The risk of bias was independently evaluated by two authors (M.S., A.C.) using 

different methods depending on the study design: the Joanna Briggs Institute (JBI) 

Critical Appraisal Checklist for Case Reports18 and the JBI Checklist for Case 

Series19. Disagreements between the two investigators regarding the risk of bias in a 

publication were resolved by a third author. The articles selected were then classified 



into three categories: high risk of bias when there was a ‘yes’ score of up to 49%, 

moderate risk for a score of 50–69%, and low risk for a score of ≥70%. The level of 

evidence was graded according to the Oxford Centre for Evidence-Based Medicine. 

 

Synthesis of results and statistical analysis 

 

A meta-analysis was not performed because of the heterogeneity of the publications. 

Therefore, a descriptive analysis was conducted using Microsoft Excel 365 (Microsoft 

Corporation). For each data variable, the number and percentage, or mean ± standard 

deviation (SD) was calculated. To determine the temporal evolution of the number of 

cases and their management, data were analysed for three distinct decades: 1990–

2000, 2001–2010, and 2011–2021. 

 

Results 

 

Publication selection 

 

The results of the search and selection process are summarized in the flow diagram in 

Fig. 1. A total of 450 publications were identified through the database search (146 in 

PubMed and 304 in Scopus). After eliminating two duplicates, the titles and abstracts 

of the remaining articles were read and 72 of them were selected according to the 

predefined eligibility criteria (Table 1). After full-text reading, six articles were 

excluded. A manual search of the reference lists of the selected articles retrieved 

seven additional records. Ultimately, 73 articles were included in this systematic 

review1,2,4,5,7,8,12–15,20–82. 



 

Risk of bias and level of evidence 

 

Findings from of the risk of bias assessment of the 59 case reports and the 14 cases 

series are summarized in Fig. 2. The risk of bias analysis and level of evidence for 

each article are detailed in Supplementary Material Figs. S1 and S2. Half of the case 

reports had a moderate risk of bias (49.2%), whereas the majority of case series had a 

low risk of bias (78.6%). The level of evidence was 5 for case reports and 4 for case 

series. 

 

[Figure 2 here] 

 

Characteristics of dental implants displaced into the maxillary sinus 

 

The characteristics of the 73 included publications reporting 321 patients with implant 

displacement are listed in Supplementary Material Table S1. Of these publications, 

72 provided information on the number of implants displaced: 299 implants were 

displaced in 285 patients. 

Age and sex were reported in 303 (94.4%) cases. There were 169 male 

patients (55.0%) and 138 female patients (45.0%) with implant migration, giving a 

sex ratio for these reported cases of 1.2:1. The mean age was 51.9 ± 11.1 years (range 

19–88 years); mean age was 49.7 years for female patients compared to 54.2 years for 

male patients. 



The occurrence of a pre-implant surgery was only specified in 86 patients, 

whereas it was noted that such a technique was not performed in 96 patients. The use 

or not of pre-implant surgery was not mentioned for the remaining 139 patients. 

Of a total of 299 displaced implants, 103 (34.4%) replaced upper molars, 31 

(10.4%) upper premolars, and for 165 (55.2%) the site was not specified (Table 2). 

The implant site most frequently involved was the upper first molar (71 cases, 

23.7%). 

 

[Table 2 here] 

 

Implant displacement was more than six-fold more common postoperatively 

than intraoperatively (171 cases vs 25 cases among the 196 cases reporting this 

timeline; Supplementary Material Table S1). The majority of cases of postoperative 

implant displacement occurred within the first 6 months after placement, particularly 

during functional loading: 87 cases (62.6%) out of the 139 with a specific date of 

postoperative displacement. 

Most often, the displacement was symptomatic: 164 (56.2%) of the 292 cases 

specifying associated signs and symptoms. The majority of symptoms were maxillary 

sinusitis and/or oral–sinus communication, 129 cases (44.2%). Pain was reported in 

45 cases (15.4%).  

Of the 117 cases reporting the radiological location of the displaced implant, 

the upper sinus site was the most common: 30 cases (25.6%), including 26 cases 

(22.2%) at the nasal ostium/floor of the orbit. Other frequently mentioned intrasinus 

locations were posterior, anterior, low (sinus floor), medial, and central, in 22.2%, 



16.2%, 15.4%, 10.3%, and 8.5% of cases, respectively. Rarely, the implant was close 

to the lateral wall of the maxillary sinus (1.7%). 

 

Management of dental implants displaced into the maxillary sinus 

 

The displaced implant was surgically removed in the vast majority of cases (299 

cases, 93.4%). The main surgical approaches used were the lateral approach (122 

cases, 38.1%), Caldwell–Luc (87 cases, 27.2%), and endoscopic nasal surgery (74 

cases, 23.1%). Rarely, an alveolar approach (10 cases, 3.1%) or a combination of 

transoral and transnasal approaches (six cases, 1.9%) was performed. Observation 

without treatment was preferred in 12 cases (3.8%), while one case (0.3%) was lost to 

follow-up [Au?2]. Spontaneous expulsion of the dental implant into the nasal cavity 

was reported in eight cases (2.5%), including two cases of ingestion. 

 

Temporal evolution of dental implants displaced into the maxillary sinus over a 

31-year period 

 

A steady increase in the number of reported cases of dental implants displaced into 

the maxillary sinus was observed during the first three decades from 1990 to 2021, 

including a 3.3-fold increase in the last decade, 2011–2021 (Fig. 3). 

 

[Figure 3 here] 

 

In the first decade, the most common approach to surgically remove an 

implant displaced into the maxillary sinus was the Caldwell–Luc technique, 1990–



2000 (91.7%), after which it was the lateral approach both in the second decade, 

2001–2010 (66.1%), and third decade, 2011–2021 (36.8%) (Fig. 4). The emergence of 

endoscopic nasal surgery in the early 2000s is worth noting, which accounted for 

27.3% of the surgical approaches reported in the past decade. 

 

[Figure 4 here] 

 

Discussion 

 

This PRISMA systematic review, based on 321 reported patient cases, provides a 

summary of the characteristics and management of dental implants displaced into the 

maxillary sinus over a 31-year period. It gives an overview of the current evidence 

regarding the risk factors, diagnosis, complications, and management of displaced 

dental implants. Such information could help clinicians to improve their practice as 

well as to prevent and manage these displacements, which can lead to serious 

complications. 

Although rare, the true incidence of implant displacements into the maxillary 

sinus is unknown and remains questionable. The substantial and steady increase in the 

number of dental implant displacements reported over the 31-year period in this 

review may be multifactorial. The main reason for this could be the increase in the 

number of dental implant placements over time. In the United States, data from the 

National Health and National Examination Survey showed that the prevalence of 

dental implants among adults with missing teeth increased by 14% per year between 

1999 and 201683. In addition, this could also be explained by the increase in implant 

placement performed by surgeons lacking in experience74. Another explanatory factor 



could be the increase in the number of scientific publications that facilitate the 

reporting of case reports or case series. In 1990, 410,894 articles were published in the 

PubMed database, while in 2021, 1,768,951 were indexed, representing a 4.3-fold 

increase. 

A combination of different risk factors may favour implant displacement into 

the maxillary sinus57,60. No demographic risk factors (age, sex) could be identified in 

this review. Implants located in the upper first molar site were the most frequently 

involved, which is consistent with the large case series of Sgaramella et al.2. This may 

be explained mainly by the anatomical proximity of this site to the maxillary sinus, as 

similar results have been reported for intrasinus tooth displacements84. Other 

unfavourable anatomical characteristics of the implant site have been described: 

significant bone deficit or pneumatization of the maxillary sinus, and type IV least-

dense bone44,60,71. When displacement occurs during implant surgery, a lack of 

preoperative radiographic analysis and poorly controlled surgery may also be 

suspected (i.e., excessive drilling of the recipient site, perforation of the sinus 

membrane)2,11,28. In this review, it was found that displacement was more than six-

fold more frequent after implant surgery than intraoperatively. In this case, the main 

risk factors are a lack of primary stability, failure of osseointegration during the 

6 months after implant placement24,38, peri-implantitis2,13, or negative intrasinus 

pressure27,44,45. The role of inadequate occlusal forces is still debated23,47. It was 

suggested by some authors that functional loading of the implant was a particularly 

critical stage for implant displacement54,62. Indeed, implant displacement may occur in 

two ways: by revealing a lack of osseointegration57 or via a deleterious procedure 

during blind uncovering of a buried posterior implant. A summary of the risk factors 



for dental implant displacement into the maxillary sinus reported in the literature is 

presented in Table 3. 

 

[Table 3 here] 

 

The probability of dental implant displacement into the maxillary sinus may be 

reduced with preventive measures71,85. First, prior to the implant surgery, a thorough 

analysis of the clinical and radiographic examinations, including three-dimensional 

imaging, can determine the anatomy of the implantation site (morphology and bone 

quality) and the relationship to the adjacent maxillary sinus29,86. Pre-implant surgery 

may be indicated in cases of severe bone resorption1,43,75, although it does not totally 

exclude the possibility of implant displacement2,33,34. Indeed, migration can be caused 

by a lack of graft consolidation21,44. Secondly, implant surgery must be rigorous and 

performed by an experienced practitioner38,86. If the primary stability of the implant is 

judged to be insufficient, the practitioner must remove it to prevent intraoperative or 

delayed implant displacement3. Computer-assisted surgery can optimize the procedure 

and limit potential complications2,35. 

To diagnose a dental implant displaced into the maxillary sinus, a Valsalva test 

can be performed to demonstrate a secondary oral–sinus communication26,45,85. In all 

cases, radiographs (retroalveolar or preferably panoramic) may show the location of 

the displaced implant. Such implants should be removed immediately if they are close 

to the surgical site. This is a relatively rare event, since only 15.4% of such displaced 

implants were close to the sinus floor. Otherwise, three-dimensional imaging (wide-

field cone beam computed tomography or computed tomography) is better for precise 

localization of the displaced implant and thus for the best choice of the least invasive 



management approach4,75,85. Indeed, a dental implant displaced into the maxillary 

sinus may have various locations (nasal ostium63,66, paranasal sinuses6,9, or more 

rarely the orbital floor87 and cranial fossa10). The implant may migrate due to factors 

such as the movement of ciliary cells of the sinus mucosa49,55, patient position, or 

intrasinus negative pressure45,85. Radiological examination is urgent because the 

persistence of an intrasinus implant exposes the patient to the risk of serious infectious 

complications. 

This review showed that the majority of cases of implant displacements into 

the maxillary sinus became symptomatic, most often because of acute or chronic 

maxillary sinusitis. These cases are mainly due to bacterial colonization of the sinus 

by the oral flora that occurs during displacement5,11,15. The presence of a foreign body 

such as an oral implant can also sometimes provoke an inflammatory reaction, which 

would favour a sinus infection44,59,88. Although relatively rare (23 cases described), 

migration towards the nasal ostium exposes the patient to more serious complications 

such as obstruction of the ostium63,88 or expulsion of the implant into the nasal cavity 

with a risk of ingestion or, even worse, of inhalation1,39,49,65. All of these 

complications therefore justify early management of the displaced implant12,15. 

Surgical management was found to be the first-line treatment in the vast 

majority of cases (93.4%). The choice of surgical technique differs according to the 

patient’s symptoms and the location of the displaced implant22,26,43. Two oral 

approaches, Caldwell–Luc and lateral approach, are generally reported as the first-line 

procedure in cases of intraoperative implant displacement or when healing of the 

surgical site is incomplete. The Caldwell–Luc technique, which consists of removing 

the implant through the canine fossa13,53, has remained the gold standard for this type 

of sinus surgery35,45. The modified version of the Caldwell–Luc technique – the lateral 



approach – enables removal of the implant by creating a bone window in the 

anterolateral part of the maxillary sinus14,64. These techniques from the past decade 

are still the most widely used. However, the Caldwell–Luc method has disadvantages 

such as the risk of injury to the infraorbital or superior anterior alveolar nerve34,85. To 

overcome these drawbacks, endoscopic nasal surgery was developed in the early 

2000s15,31,40. The endoscopic nasal surgery approach is increasingly considered to be 

the preferred technique for the removal of implants displaced into the maxillary 

sinus3,6,9. This technique is considered reliable and safe with low morbidity30,37. In 

rare cases, observation without treatment (3.8%) or late treatment was preferred. 

These options may be proposed in the absence of clinical symptoms or at the patient’s 

request35,42. In addition, they may be indicated when surgical removal of the intrasinus 

implant is risky due to the proximity to the orbital floor38. Although some publications 

have described cases of long-term follow-up (>12 months) without irritation of the 

sinus mucosa27,39,42, this situation remains exceptional, and the patient must be clearly 

informed of the long-term infectious risk. 

A flow diagram of intraoperative and post-implant surgical management based 

on the results of this literature review is presented in Fig. 5. 

 

[Figure 5 here] 

 

This review has several unavoidable limitations. MEDLINE and Scopus were 

the only databases investigated, and although a complementary manual search was 

performed, relevant publications reported in the grey literature may have been missed. 

The results must be interpreted with caution because they stem from very 

heterogeneous publications, which did not allow a true meta-analysis. In addition, 



these publications had a low level of evidence 4–5 and were mainly case reports, 

which may be explained by their focus on rare complications. Finally, the publications 

selected come from all over the world and patient management may differ between 

countries. 

In conclusion, based on publications with a level of evidence of 4–5, this 

review showed that implant displacement into the maxillary sinus is increasingly 

reported in the literature. Most often, the displaced implants were located in the upper 

first molar site and became displaced after implant placement. Surgical removal of an 

implant from the maxillary sinus should be performed as early as possible to prevent 

complications such as maxillary sinusitis. Currently, the lateral approach is practiced 

more frequently than the classic Caldwell–Luc technique, which carries the risk of 

nerve injury and bleeding complications. Endoscopic nasal surgery appears to be very 

promising because of its low morbidity and good efficacy. However, further clinical 

studies with a higher level of evidence are needed to reinforce and validate the results 

of this systematic review. 
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Figure captions 

 

Fig. 1. PRISMA flow diagram of the systematic literature review. 

 

Fig. 2. Risk of bias graphs for the included publications, according to the Joanna 

Briggs Institute Critical Appraisal Tool for: (A) case reports and (B) case series. The 

judgement of the review authors about each risk of bias item is presented as the 

percentage of the total number of included publications. 

 

Fig. 3. Number of cases of dental implants displaced into the maxillary sinus reported 

from 1990 to 2021. 

 

Fig. 4. Surgical approaches to remove dental implants displaced into the maxillary 

sinus from 1990 to 2021. 

[Figure legend] 

AA: alveolar approach; CL: Caldwell–Luc; LA: lateral approach; ENS: endoscopic 

nasal surgery; C: combination of transoral and transnasal approaches. 

 

Fig. 5. Algorithm of treatment approaches for removing a dental implant from the 

maxillary sinus: (A) during implant surgery and (B) after the surgery. 

[Figure legend] 

AA: alveolar approach; CL: Caldwell–Luc; LA: lateral approach; ENS: endoscopic 

nasal surgery; OAC: oroantral communication. 













Table 1. Inclusion and exclusion criteria. 

Inclusion criteria Exclusion criteria 

• Publications involving humans 

• Publications reporting dental implants displaced 

into the maxillary sinus, case(s) with sufficient 

epidemiological, diagnostic, and/or therapeutic 

data 

• Publications written in English or French 

• Animal studies 

• Publications on displacement of a foreign body 

other than a dental implant into the maxillary 

sinus 

• Publications of dental implants displaced in areas 

other than in the maxillary sinus 

• Publications not involving full dental implant 

displacement into the maxillary sinus 

 

  



Table 2. Distribution of dental implants displaced into the maxillary sinus according 

to the implant site. 

Implant site Number % 

Molar   

 M1 71 23.7 

 M2 30 10.0 

 Ma 2 0.7 

 Total 103 34.4 

Premolar    

 PM1 6 2.0 

 PM2 25 8.4 

 Total 31 10.4 

Not reported 165 55.2 

Total 299 100 

M1, upper first molar; M2, upper second molar; PM1, upper first premolar; PM2, 

upper second premolar. 

aNot reported whether M1 or M2. 

 



Table 3. Risk factors for dental implant displacement into the maxillary sinus reported in the literature. 

Practitioner-related Patient-related 

• Poor clinical and radiological analysis of the situation: lack of 

anticipation of potential complications 

• Inadequate site rehabilitation: lack of pre-implant surgery 

• Poor surgical planning: inappropriate choice of implant type 

• Poorly controlled surgical procedure: lack of primary stability 

of the implant 

• Implant buried (implant overlay) 

• Poorly controlled prosthetic procedure: impaired 

osseointegration 

• Absence or limited oral surgery skills 

• Proximity of the sinus: upper first molar site 

• Significant pneumatization of the sinus: related to age, 

progressive edentulism, and ethnicity (e.g., Asian patients 

have been reported to have less voluminous sinuses) 

• Unfavourable anatomical characteristics: insufficient bone 

volume, poor bone quality (bone height <4 mm) 

• Poor oral and dental hygiene, smoking: peri-implantitis  

 

 




