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ABStRAct
The aim of the present study was to generate an international and multidisciplinary consensus on 
the clinical management of implant protrusion into the maxillary sinuses and nasal fossae. A total 
of 31 experts participated, 23 of whom were experts in implantology (periodontologists, maxil-
lofacial surgeons and implantologists), 6 were otolaryngologists and 2 were radiologists. All the 
participants received the result of a systematic literature search on the topic. A list of statements 
was created and divided into three surveys: one designed for all participants, one for implant 
providers and radiologists and one for otolaryngologists. A consensus was reached on 15 out 
of 17  statements. According to the participants, osseointegrated implants protruding radio-
graphically in the maxillary sinus or nasal fossae require monitoring and maintenance as much 
as implants fully covered by bone. In the event of symptoms of sinusitis, collaboration between 
implant providers and otolaryngologists is required. Implant removal should be considered only 
after pharmacological and surgical management of sinusitis have failed. 

conflict-of-interest statement: The authors declare there are no conflicts of interest relating to 
this study.
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Hsun-Liang Chan, Matteo Chiapasco, John R Craig, Giovanni Felisati, Bernard Friedland, 
 Aldo Bruno Gianni, Ole T Jensen, Jérome Lechien, Jaime Lozada, Craig M Misch, Carlos Nemcovsky, 
Zachary Peacock, Lorenzo Pignataro, Michael A Pikos, Roberto Pistilli, Giulio Rasperini, 
William Scarfe, Massimo Simion, Claudio Stacchi, Silvio Taschieri, Matteo Trimarchi, Istvan Urban, 
Pascal Valentini, Raffaele Vinci, Stephen S Wallace, Francesco Zuffetti, Massimo Del Fabbro, 
Luca Francetti, Hom-Lay Wang

Radiographic protrusion of dental implants in the 
maxillary sinus and nasal fossae: A multidisciplinary 
consensus utilising the modified Delphi method

introduction

Complications linked to dental implants are among 
the causes of odontogenic sinusitis (ODS)1-3. 
Radiographic evidence of implant protrusion 
in the sinuses is not always linked to complica-
tions, and indeed cases of implants with the apex 
protruding several millimetres through the bone 
delimiting the maxillary sinus or the nasal fossae 

have been documented without severe complica-
tions4-12. There are many different opinions on 
how to treat these complications since this topic 
is underrepresented in the literature and different 
disciplines and fields are involved. The present 
study aimed to generate an international and 
multidisciplinary consensus on the clinical man-
agement of implant protrusion into the maxillary 
sinuses and nasal fossae.

Fadia
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Materials and methods

The present clinical consensus statement (CCS) 
was developed following the protocol set out by 
Rosenfeld et al13. Once it was established that 
implant protrusion into the maxillary sinuses and 
nasal fossae was an appropriate topic for a CCS, 
the disciplines involved in the management of this 
clinical situation were identified as implantology, 
radiology and otolaryngology, so experts in these 

disciplines were recruited. A systematic literature 
search was then performed, providing the basis 
for the initial statements prior to consensual expert 
evaluation. After iterative review of the state-
ments, the data were analysed.

A total of 31 experts participated, 23 of whom 
were experts in implantology (periodontolo-
gists, maxillofacial surgeons and implantologists), 
6 were otolaryngologists and 2 were radiologists. 
A detailed list of the experts is provided in Table 1. 
All the participants declared that they had no con-
flicts of interest. The developmental group was 
composed of a chair (TT) and two assistant chairs 
and methodologists (MDF and TC). Authors were 
selected due to their experience in implantology, 
maxillary sinus elevation or management of odon-
togenic sinusitis, and if they had published studies 
on these topics in the last 10 years. Dental prac-
titioners (implantologists, maxillofacial surgeons 
and periodontists) and otolaryngologists were 
considered the target audience for the CCS.

Literature review

A systematic search of the literature was per-
formed using MEDLINE (via PubMed). The search 
strategy was as follows: (“implantation”[All 
Fields] OR “implant”[All Fields] OR “implant 
s”[All Fields] OR “implantability”[All Fields] OR 
“implantable”[All Fields] OR “implantables”[All 
Fields] OR “implantate”[All Fields] OR 
“implantated”[All Fields] OR “implantates”[All 
Fields] OR “implantations”[All Fields] OR 
“implanted”[All Fields] OR “implanter”[All Fields] 
OR “implanters”[All Fields] OR “implanting”[All 
Fields] OR “implantion”[All Fields] OR 
“implantitis”[All Fields] OR “implants”[All Fields]) 
AND (“protrude”[All Fields] OR “protruded”[All 
Fields] OR “protrudes”[All Fields] OR 
“protruding”[All Fields] OR (“expose”[All Fields] 
OR “exposed”[All Fields] OR “exposes”[All Fields] 
OR “exposing”[All Fields]) OR (“perforant”[All 
Fields] OR “perforants”[All Fields] OR 
“perforate”[All Fields] OR “perforated”[All Fields] 
OR “perforates”[All Fields] OR “perforating”[All 
Fields] OR “perforation”[All Fields] OR 
“perforations”[All Fields] OR “perforative”[All 

table 1  List of experts and disciplines. Periodontologists, 
maxillofacial surgeons and implantologists were considered as 
“implant providers” for the purposes of survey assignation

Role expert

Periodontologists Zvi Artzi

Gustavo Avila-Ortiz

Hsun-Liang (Albert) Chan

Carlos Nemcovsky

Giulio Rasperini

Stephen S Wallace

Hom-Lay Wang

Francesco Zuffetti

Maxillofacial surgeons Matteo Chiapasco

Aldo Bruno Gianni

Ole T Jensen

Craig M Misch

Zachary Peacock

Michael Pikos

Roberto Pistilli

Raffaele Vinci

Otolaryngologists John R Craig

Giovanni Felisati

Jérome Lechien

Lorenzo Pignataro

Alberto Maria Saibene

Matteo Trimarchi

Implantologists Jaime Lozada

Massimo Simion

Claudio Stacchi

Silvio Taschieri

Tiziano Testori

Istvan Urban

Pascal Valentini

Radiologists Bernard Friedland

William Scarfe
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Fields] OR “perforator”[All Fields] OR “perfora-
tor s”[All Fields] OR “perforators”[All Fields])) 
AND (“maxillary sinus”[MeSH Terms] OR 
(“maxillary”[All Fields] AND “sinus”[All Fields]) 
OR “maxillary sinus”[All Fields] OR ((“parana-
sal sinuses”[MeSH Terms] OR (“paranasal”[All 
Fields] AND “sinuses”[All Fields]) OR “parana-
sal sinuses”[All Fields] OR “sinus”[All Fields] OR 
“sinus s”[All Fields]) AND (“floor s”[All Fields] OR 
“floored”[All Fields] OR “floorings”[All Fields] 
OR “floors and floorcoverings”[MeSH Terms] 
OR (“floors”[All Fields] AND “floorcoverings”[All 
Fields]) OR “floors and floorcoverings”[All Fields] 
OR “floor”[All Fields] OR “flooring”[All Fields] OR 
“floors”[All Fields]) AND (“elevate”[All Fields] OR 
“elevated”[All Fields] OR “elevates”[All Fields] OR 
“elevating”[All Fields] OR “elevation”[All Fields] 
OR “elevational”[All Fields] OR “elevations”[All 
Fields])) OR ((“paranasal sinuses”[MeSH Terms] 
OR (“paranasal”[All Fields] AND “sinuses”[All 
Fields]) OR “paranasal sinuses”[All Fields] OR 
“sinus”[All Fields] OR “sinus s”[All Fields]) AND 
(“lifting”[MeSH Terms] OR “lifting”[All Fields] OR 
“lift”[All Fields])))

The inclusion criteria were as follows:
• articles in English or Italian;
• implant placement performed prior to or during 

the study period;
• observational or experimental studies; 
• in experimental studies, at least one group had 

implants positioned in the sinus without any 
attempt to elevate the maxillary sinus;

• in observational studies, evidence of implant 
protrusion into the sinuses or nasal fossae was 
collected;

• in vivo studies.

The exclusion criteria were as follows:
• case reports or case series;
• zygomatic or pterygoid implants.

The titles and abstracts of the articles obtained 
were screened based on the aforementioned inclu-
sion and exclusion criteria, then the full texts were 
sourced and assessed again for inclusion. The four 
studies on animal models and the ten clinical stud-
ies were sent to all the participants.

ccS

The chair and assistant chair wrote the statements 
that underwent evaluation by the experts. The 
statements were divided into three surveys; two 
of these were speciality specific and one was for all 
participants based on their clinical competencies.

Modified Delphi survey process

Google Forms (Google, Mountain View, CA, USA) 
was used to distribute the surveys to the experts. 
Random codes were generated and associated 
with each of the participants so that anonym-
ity could be achieved. All the participants could 
express how much they agreed or disagreed with 
each statement on a 9-point Likert scale, where 
1  meant “strongly disagree”, 3 “disagree”, 
5 “neutral”, 7 “agree” and 9 “strongly agree”. 
Once the responses were received, the overall level 
of agreement was assessed based on predeter-
mined criteria:
• Consensus: mean score ≥ 7 with no more than 

one outlier (an outlier was defined as a value 
outside the mean score by ± 2 Likert points);

• Near-consensus: mean score ≥ 6.5 with no 
more than two outliers;

• No consensus: a statement that did not meet 
the criteria for “consensus” or “near-consen-
sus”.

In addition to expressing agreement quantita-
tively, the participants could leave an anony-
mous comment for each statement that could 
be used by the developmental group to rephrase 
the statements that did not reach a consensus. 
After those that did not reach a consensus were 
rephrased, the surveys were sent to the experts 
again for a new assessment. A maximum of three 
rounds were planned.

Data analysis

One author (TC) collected the anonymised data, 
comprising the authors’ codes, role (implant pro-
vider, otolaryngologist or radiologist) and agree-
ment score and comments for each item in the 
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survey. After each round, a report of consensus 
level, mean and median score and number of outli-
ers was created using RStudio (RStudio Team, Bos-
ton, MA, USA). 

Results

The articles that were selected following the litera-
ture review5-12,14-17 were sent to the experts. After 
the first round, a consensus was reached for a total 
of nine statements (three from the survey for all the 
specialists, two from the survey for implant provid-
ers and radiologists, and from the survey for otolar-
yngologists). After the second round, a consensus 
was reached for two further statements (one from 
the survey for implant providers and radiologists 
and one from that for otolaryngologists).

Survey for all participants

At the end of the last round, a consensus had been 
reached for seven out of eight statements from the 
survey for all the experts. The points on which a 
consensus was reached were as follows:
• Radiographic evidence of implants protruding 

into the sinus does not always imply implant 
protrusion through the sinus mucosa (#1) and is 
not necessarily related to sinus pathology (#3).

• Implants showing radiographic evidence of 
protrusion into the sinus up to 2 mm might not 
have their surface directly protruding into the 
sinus cavity. The implant surface could be cov-
ered by mucosa or a thin bone layer that could 
not be detected on radiographs (#2).

• In asymptomatic patients with radiographic 
evidence of implants protruding into the sinus 
and no evidence of sinus pathology, an ear, 
nose and throat (ENT) consultation is not man-
datory in the clinical evaluation (#5).

• In asymptomatic patients with no evidence of 
sinus or sinonasal pathology, osseointegrated 
and healthy implants that show radiographic 
evidence of protrusion into the sinus or nasal 
cavity should be monitored clinically during 
the maintenance programme, but the implants 
should not be removed (#6).

• If two-dimensional imaging shows implant pro-
trusion into the sinus in a patient with symptoms 
(foul smell, loss of smell, posterior nasal drain-
age, anterior nasal drainage, nasal obstruction 
and facial pressure), a CBCT extended to the 
osteomeatal complex could be beneficial in 
diagnosing the real protrusion of the implants 
into the sinus cavity and the involvement of 
other paranasal sinuses (#4).

• In patients with symptoms (foul smell, loss 
of smell, posterior nasal drainage, anterior 
nasal drainage, nasal obstruction and/or fa-
cial pressure), implants that show radiographic 
evidence of protrusion into the sinus cavity 
should be removed if the sinus pathology is 
still present with signs and symptoms after ad-
equate pharmacological and/or surgical treat-
ment (#7).

Detailed results for each statement are presented 
in Table 2.

Survey for implant providers and 
radiologists

A consensus was reached for three out of four 
statements in the survey for implant providers and 
radiologists:
• Implants without peri-implantitis with radio-

graphic evidence of protrusion into a healthy 
sinus can be maintained and monitored over 
time (#1).

• Radiographs of successful implants placed after 
graftless maxillary sinus elevation can show 
protrusion into the sinus (#4).

• Maxillary sinus elevation performed with fully 
resorbable biomaterials or collagen sponges 
or platelet-rich fibrin (PRF) alone could result, 
upon healing, in an implant that seems to show 
radiographic evidence of protrusion into the 
sinus (#3).

Detailed results for each statement are provided 
in Table 3.



 Testori et al  Radiographic protrusion of dental implants in the maxillary sinus and nasal fossae

Int J Oral Implantol 2022;15(3):1–10 5

table 2  Results of the survey for all participants

# Statement Median 
agreement

Mean 
agreement

number 
of outliers

consensus? Last round of 
appearance

1 Radiographic evidence of implants protrud-
ing into the sinus does not always imply 
implant protrusion through the sinus 
mucosa 

9 8.6 1 Consensus 1

2 Implants showing radiographic evidence of 
protrusion up to 2 mm into the sinus might 
not have their surface directly protruding 
into the sinus cavity. The implant surface 
could be covered by mucosa or a thin bone 
layer that could not be detected on radio-
graphs into the sinus 

9 8.69 1 Consensus 3

3 Radiographic evidence of implants protrud-
ing into the sinus is not necessarily related 
to sinus pathology

9 8.766 1 Consensus 1

4 If two-dimensional imaging shows an im-
plant protruding into the sinus in a patient 
with symptoms (foul smell, loss of smell, 
posterior nasal drainage, anterior nasal 
drainage, nasal obstruction and facial pres-
sure), a CBCT extended to the osteomeatal 
complex could be beneficial in diagnosing 
the real protrusion of the implants into the 
sinus cavity and the involvement of other 
paranasal sinuses

9 8.73 0 Consensus 3

5 In asymptomatic patients with radiograph-
ic evidence of implant protrusion into the 
sinus and no evidence of sinus pathology, 
an ENT consultation is not mandatory in 
the clinical evaluation

9 8.433 1 Consensus 1

6 In asymptomatic patients with no evi-
dence of sinus or sinonasal pathology, 
osseointegrated and healthy implants that 
show radiographic evidence of protrusion 
into the sinus or nasal cavity should be 
monitored clinically during the maintenance 
programme, but the implants should not be 
removed

9 8.73 1 Consensus 3

7 In patients with symptoms (foul smell, loss 
of smell, posterior nasal drainage, anter-
ior nasal drainage, nasal obstruction and/
or facial pressure), implants that show 
radiographic evidence of protrusion into the 
sinus cavity should be removed if the sinus 
pathology is still present with signs and 
symptoms after adequate pharmacological 
and/or surgical treatment

9 7.95 1 Consensus 3

8 Implants that show radiographic evidence 
of protrusion into the sinus and nasal cavity 
associated with symptoms (foul smell, loss 
of smell, posterior nasal drainage, anterior 
nasal drainage, nasal obstruction and facial 
pressure) and radiographic signs of sinus 
or sinonasal pathology should be referred 
to an ENT specialist/surgical provider for 
evaluation. The specialist/surgical provider 
should have knowledge of implant dentistry 
and clinical experience in the treatment of 
ODS

9 8.21 3 No consen-
sus

3
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table 3  Results of the survey for implant providers and radiologists

# Statement Median 
agreement

Mean 
agreement

number of 
outliers

consensus? Last round of 
appearance

1 Implants without radiographic evidence 
of protrusion into a healthy sinus can be 
maintained and monitored over time

9 8.875 0 Consensus 1

2 Implants that show radiographic evidence 
of protrusion into the sinus with severe 
bone loss that reaches and erodes the 
sinus floor could lead to sinus pathology. 
This clinical situation could arise when 
implants with severe bone loss are splinted 
to healthy implants/natural teeth or to 
implants/natural teeth showing limited 
bone loss

8 7.444 5 No consen-
sus

3

3 Maxillary sinus elevation performed with 
fully resorbable biomaterials or collagen 
sponges or PRF alone could result, upon 
healing, in an implant that appears to show 
radiographic evidence of protrusion into 
the sinus

9 8.583 1 Consensus 2

4 Radiographs of successful implants placed 
after graftless maxillary sinus elevation can 
show protrusion into the sinus

9 8.941 0 Consensus 1

Survey for otolaryngologists and 
radiologists

A consensus was reached for all of the following 
five statements:
• Simple mucosal thickening surrounding an im-

plant protruding into the maxillary sinus does 
not represent ODS (#1).

• In the event of established ODS in the setting 
of implants protruding into the maxillary sinus, 
medical treatment should be performed before 
implant removal and/or endoscopic sinus sur-
gery are considered (#2).

• Stable implants protruding into the maxillary 
sinus without evidence of sinus pathology 
should not be routinely removed (#3).

• Patients with implants showing radiographic 
evidence of protrusion into the maxillary sinus 
without evidence of sinus pathology could be 
monitored by a dental provider (#4).

• In patients affected by maxillary sinusitis, implants 
should not be removed, and pharmacological 
treatment should be attempted first (#5).

Detailed results for each statement are provided 
in Table 4.

Discussion
At the beginning of the consensus process, a 
systematic literature search was performed to 
inform all the participants of the current sci-
entific knowledge on the topic. Only a limited 
number of clinical studies were found to have 
been published on the topic. The present authors 
therefore consider the literature to be insuffi-
cient to determine how clinicians should man-
age osseointegrated implants protruding into 
the sinus.

A study was published on this topic after the 
literature review had been performed and when 
the consensus process was in an advanced stage. 
In the case-control study in question, implants 
protruding into the sinus associated with sinusitis 
were compared to implants that were not asso-
ciated with sinusitis18. According to the authors, 
> 4 mm protrusion, peri-implantitis and disrupted 
bone grafts are significantly associated with 
ODS18. The study suffers due to the limitations 
of the case-control study design, and the dis-
rupted graft association with implant protrusion 
> 4 mm was not investigated, making it a possible 
confounding factor.
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There are two key factors to consider regard-
ing the present consensus. The first is that profes-
sionals should monitor implants for which there 
is radiographic evidence of protrusion for the 

table 4  Results of the survey for otolaryngologists and radiologists

# Statement Median 
agreement

Mean 
 agreement

number of 
outliers 

consensus? Last round of 
appearance

1 Simple mucosal thickening surrounding 
an implant protruding into the maxil-
lary sinus does not represent ODS

9 8 .833 0 Consensus 1 

2 In the event of established ODS in 
the setting of implants protruding into 
the maxillary sinus, medical treatment 
should be performed before implant 
removal and/or endoscopic sinus 
surgery are considered

8 .5 7 .166 1 Consensus 1 

3 Stable implants protruding into the 
maxillary sinus without evidence of 
sinus pathology should not be rou-
tinely removed

9 9 .000 0 Consensus 1 

4 Patients with implants showing radio-
graphic evidence of protrusion into 
the maxillary sinus without evidence 
of sinus pathology could be monitored 
by a dental provider

8 .5 8 .333 0 Consensus 2 

5 In patients affected by maxillary sinus-
itis, implants should not be removed, 
and pharmacological treatment should 
be attempted first

9 8 .500 0 Consensus 1 

Fig 1  Implant protruding into the sinus.

appearance of sinonasal complications. According 
to the experts that participated in this consensus, 
implants protruding into the sinus or nasal fossae 
(Figs 1 and 2) do not need to be monitored more 

Fig 2  Implant protruding into the nasal fossae.
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strictly than implants positioned in native bone. 
As such, implants protruding into the sinus should 
be monitored by dental practitioners during the 
regular maintenance protocol. Only in the event 
of symptoms that the dental practitioner observes 
that are related to ODS is the involvement of an 
otolaryngologist suggested.

The second is the timing of implant removal. 
One of the aims of the present consensus was to 
help clinicians decide when implant removal is ne-
cessary based on experts’ opinions. Interestingly, 
the experts agreed that implant removal should 
be required only in the event of sinusitis but even 
in this case, implant removal should be performed 
after pharmacological and/or surgical approaches 
fail (Fig 3).

Implant removal has significant consequences 
on patients’ quality of life since alternative pros-
thetic solutions will be needed and postopera-
tive complications may occur. Alternatives, such 
as pharmacological and/or surgical treatment of 
sinusitis, should be preferred as they are likely 
to have less of an impact on the patient’s quality 
of life.

The present study has several limitations. Con-
sensus statements are considered to have a lower 
level of evidence than clinical studies. Nevertheless, 

it is useful to collect experts’ opinions as they could 
resolve uncertainties that have not been addressed 
in clinical studies, as is the case for the present 
CCS. These answers can help clinicians that have 
to tackle a clinical problem before more solid evi-
dence will be collected. Thus, although the study 
design presents limitations, experts’ opinions could 
be an important tool for clinicians when conclusive 
research is lacking.

Another limitation of the study is the selection 
of experts. This can influence the results of a con-
sensus process19, so some pragmatic criteria were 
used to limit the influence of expert selection. Clin-
icians from 16 different institutions were included, 
and a higher number of experts participated than 
the number recommended for this kind of CCS13. 
The number of institutions and experts made it 
more difficult to achieve a consensus but increased 
the likelihood that the consensus achieved would 
reflect the views of the international scientific com-
munity. The statements were grouped into differ-
ent surveys based on the participants’ specialisms. 
When a statement could be assigned either to a 
specific discipline or to the survey for all partici-
pants, the latter was chosen so that it would be 
more difficult to reach a consensus. The radiolo-
gists responded to all the surveys to increase the 
numerosity of the pools.

The strength of this study is its timeliness. Al-
though the CCS cannot reduce the number of 
uncertainties caused by the lack of evidence, it 
can help clinicians to manage them based on 
experts’ interpretation of experimental and clin-
ical studies.

conclusions

Osseointegrated implants that are shown to be 
protruding into the maxillary sinus or nasal fossae 
on radiographs require monitoring and mainten-
ance as much as implants that are covered fully 
by bone. In the event of symptoms of sinusitis, 
collaboration between implant providers and oto-
laryngologists is recommended. Implant removal 
should be considered only if pharmacological and/
or surgical treatment of sinusitis fails.

Fig 3  Implant protruding into the sinus with radiographic evidence of complete 
sinus opacification after pharmacological treatment.
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