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Surgical procedures in posterior area of maxillary might cause an oroantral 
communication and iatrogenic sinusitis. An undetected oroantral communication 
can cause the penetration of foreign bodies, such as dental impression materials, 
in the maxillary sinus, thereby contributing to persistent sinusitis. Given the 
occurrence of a very rare clinical and medicolegal case of persistent and 
drug‑resistant sinusitis due to radiologically undetected fragments of silicone paste 
for dental impression in the maxillary antrum, a literature review was pursued 
through sensitive keywords in relevant databases for health sciences. All retrieved 
articles were considered and data about the kind of impression materials thrusted 
into the maxillary sinus, the diagnostic issues, the reported range of symptoms, 
and the occurrence of medicolegal issues were analyzed. The diagnosis resulted 
to be quite challenging and belatedly especially in case of healed oroantral 
communication and when the material retained in the maxillary sinus has similar 
radiodensity compared to the surrounding normal or inflammatory tissues. The case 
was then discussed in comparison with the reviewed literature for both clinical and 
medicolegal issues. Hints were provided to professionals to face the challenging 
diagnosis in similar rare cases and to avoid the possible related litigation.
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inflammatory tissues. Therefore, diagnosis can result 
really challenging when the OAC is healed at the 
onset of symptoms A rare clinical and medicolegal 
case of persistent drug‑resistant sinusitis due to 
undetected fragments of silicone material in the antrum 
was presented. Literature review was conducted to 
understand the strategies to avoid the reported clinical 
complications and medicolegal claims.

Review Article

Introduction

T he etiology of chronic or acute maxillary sinusitis 
ranges from microbial infection of the mucosa or 

of the tooth, to neoformations or iatrogenic causes.[1‑4] 
Some iatrogenic sinusitis are triggered by foreign bodies 
dislocated into the maxillary sinus during dental 
surgery  (extractions and implantology) or endodontic 
treatments or passing through an undetected oroantral 
communications  (OAC).[5‑12] Appropriate radiological 
exams can disclose most of retained foreign bodies, but 
in some very rare cases, the material has a nonspecific 
shape and an uniform radiodensity compared to the 
overlapped anatomical structures or the surrounding 
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The case
The case is presented according to the CARE 
guidelines.[13] A female patient underwent extraction 
of the right first upper molar in 2016. The 
prosthetic temporary bridge was applied after three 
weeks  [Figure  1] and the metal‑ceramic bridge after 
four months. Meanwhile, the patient started to complain 
of facial pain and purulent drainage from the right 
nasal cavity which were reported to dentist several 
times. A  skull X‑rays in 2017  [Figure  2] revealed 
completely opacified right maxillary sinus and the 
ENT specialist prescribed systemic antibiotics therapy 
with amoxicillin/clavulanic acid 1000  mg associated 
with NSAD  (non‑steroidal anti‑inflammatory drugs) 
and thermal therapy for several months. Numerous 
episodes of acute sinusitis occurred since 2019, but no 
OAC was detected and reported in the patient’s files. 
Given the persistence of the symptomatology due to 
chronic sinusitis, the ENT specialist diagnosed unilateral 
nasal polyp, for which prescribed a biopsy, and then a 
Caldwell‑Luc intervention for the right maxillary sinus. 
During the surgical intervention, two foreign bodies were 
retrieved among the inflammatory tissue that clogged 
the antrum. One of these was a greenish, elastic, and 
elongated formation of 3.5 cm whilst the other one was 
a harder formation like a little slice of 1  cm  [Figure 3]. 
Chemical analysis of the materials recovered from the 
right antrum revealed silicon resins such as found in 
dental impression materials. Dentist’s file lacked all the 
information about the type of the impression material 
or the technique used. Eventually, assuming a case of 
dental malpractice, the patient filed a complaint against 
the dentist who applied the prosthetic bridge. During 
the Civil Court trial, the defendant’s expert argued that 
patient did not report symptoms of sinusitis after the 
extraction and a relevant time has passed after dental 
treatments since the onset of symptomatology. Thereby 
the silicone foreign bodies might have penetrated into 
the maxillary sinus due to different and following 
surgical treatments. The plaintiff’s expert opinion was 
indeed accepted by the Court, who concluded that no 
evidence indicated a different origin from the dental 
impression procedures and materials for the foreign 
bodies into the sinus, which caused the chronic sinusitis. 
The patient received a compensation award for physical 
damages, pain, and sufferings.

Literature review
Previous cases related to dental impression materials 
retained in the maxillary sinus are very scarce and report 
varying symptoms, diagnostic pathways, and surgical 
approaches. Hence only a narrative revision of the 
literature can be addressed to provide hints to dentists, 

ENT  (ear, nose, throat) or other specialists possibly 
involved in this challenging diagnosis.

Method
The search strategy included different 
databases: PubMed, Scopus, Embase, and Google Scholar. 
The search literature included the following combination 
of keywords: maxillary sinusitis AND/OR maxillary 
sinus AND/OR maxillary antrum; impression material 
AND/OR impression paste AND/OR foreign body.

The literature search considered a range of years from 
1950 to 2021. After an initial check on the title, authors, 
year of publication, and abstract, the duplicates were 
removed and only full‑text English articles  (case reports 
and/or case series) were considered eligible.

The analysis and data collection were conducted for 
each case report and were based on the following 
parameters: the nature of the impression material, the 
radiographic examinations and the resulting radiodensity 
of the material, the method of identification of the 
foreign body, the kind and the onset of symptoms, and 
the duration between symptoms onset and the diagnosis.

Results
The search produced a total of 11 articles reporting 
dental impression material protruded into the maxillary 
sinus, but a full text was retrievable for only six papers, 
that were then considered eligible for the literature 
review [Table 1].

Ten cases[14–19] of impression material protruded into 
the maxillary sinus were reported in the six considered 
articles: eight cases related to zinc oxide eugenol (ZOE) 
impression paste, one to alginate, and one to silicone 

Figure  1: (a) Pre-operatory orthopantomogram (OPG). The white 
rectangle limits the tooth to be extracted. The apical third of the roots 
seems to be in continuity with the sinus floor. (b) Endo-oral radiograph 
showing the site extracted. (c) The final prosthetic bridge

c
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paste. All the articles, except one case, described 
the clinical history of dental extraction or surgical 
intervention in the posterior upper‑arch area.

The time span between the impression taking and the 
onset of symptoms ranged from weeks to several years 
and the diagnosis of a sinusitis triggered by a foreign 
body in the antrum resulted largely delayed, ranging 
from a few months to several years. The radiodensity 
of the material into the maxillary sinus was described 

as varying from “highly radiopaque” for alginate, to 
being endowed with a radiopacity similar to the bone 
one for ZOE or indistinguishable to the surrounding 
granular/inflammatory tissues for silicone material.

All cases presented signs of unilateral sinusitis and 
symptoms ranging from mild, such as localized pain, 
nasal obstruction,[14,15] to more severe forms with fever, 
facial pain, and purulent discharge associated to bad 
smell/taste.[15‑19] Only seven cases presented a persistent 

Table 1: Articles found eligible for the literature review*
Author N° Case ‑ possible 

cause of COA
Material X‑rays and 

radiodensity
Identification of the foreign 
body nature 

Symptoms and onset time 
span 

 Diagnosis 
time span*

Included
Shelton 
(1964) [14]

One case ‑ UME ZOE No X‑rays taken Identification of the 
specimen after surgical 
intervention on maxillary 
sinus and bioptic analysis of 
the material

R‑side OAC, granulation 
tissue from OAC (within 
one month)

Two months

Owen 
(1965) [15]

One case – UME
One case ‑ UME

ZOE
ZOE

Intraoral, AP and PA 
X‑rays (radiopaque 
foreign body ‑ 
suspected residual 
root)
X‑rays (radiopaque 
foreign body)

Identification of the specimen 
after surgical intervention on 
maxillary sinus and infra‑red 
spectroscopy
Identification of the specimen 
after surgical intervention on 
maxillary sinus and infra‑red 
spectroscopy

No persistent OAC, 
headache, R‑side pain and 
polypoid tissue (within few 
months)
L‑side OAC, initial sinusitis, 
granulation tissue from 
OAC (within two weeks)

Five months
Three 
weeks

Smith 
(1968) [16]

One case ‑ UME
One case ‑ UME
One case ‑ UME
One case ‑ UME

ZOE
ZOE
ZOE
ZOE

LL sinus X‑rays (a 
radiopaque foreign 
body)
AP sinus X‑rays (a 
radiopaque foreign 
body)
AP sinus X‑rays (a 
large radiopaque 
mass – suspected 
rhinolith)
PA sinus X‑rays (a 
radiopaque mass)

Identification of the specimen 
after surgical intervention on 
maxillary sinus and bioptic 
analysis of the material
Identification of the specimen 
removed through the
fistula
Identification of the specimen 
after surgical intervention on 
maxillary sinus and bioptic 
analysis of the material
Identification of the specimen 
after surgical intervention on 
maxillary sinus and bioptic 
analysis of the material

R‑side OAC, polypoid 
tissue, pus, headache, 
pain (within few months)
R‑side OAC, sinusitis, 
pus (within few months)
No persistent OAC, R‑side 
sinusitis and pus (within few 
months)
No persistent OAC, 
intermittent low‑grade 
R‑side sinusitis and 
pus, occasional fever, 
headache, and violent pus 
discharge (over ten years)

Two years 
and a half
One year
Two years
20 years

Gumru 
(1990) [17]

One case ‑UME 
and cyst 
enucleation 

Alginate X‑rays and CT scan 
(extremely radiopaque 
mass ‑ suspected 
osteoma)

Identification of the specimen 
after surgical intervention 
on maxillary sinus and 
radiographic investigations 
compared

L‑side OAC, pain, 
granulation tissue

Not 
reported

Rodrigues 
(2009) [18]

One case ‑ not 
reported 

ZOE OPG, paranasal sinus 
X‑rays and CT scan 
(radiopaque foreign 
body ‑ suspected 
antrolith) 

Identification of the specimen 
after surgical intervention on 
maxillary sinus and chemical 
analysis of the material

R‑side OAC, hypertrophic 
sinusal mucosa, occasional 
pus, intermittent headaches 
over the years

20 years

Deniz 
(2015) [19]

One case‑ UME Silicone OPG, intraoral 
X‑rays and CT 
scan (granulation 
tissue with central 
calcification)

Intraoral fibroscopy L‑side OAC, polypoid 
tissue, pain, increased 
headache over the years

 Four years

*Legend: ZOE (Zinc oxide‑eugenol impression paste); OAC (oro‑antral communication); R (right); L (left)
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and clinically evident oroantral communication  (OAC) 
at the time of sinusitis diagnosis.[14‑19]

In some patients, pre‑surgical radiographic investigations 
had identified the presence of a foreign body as suspected 
“residual root”[15] or “rhinolith”[16] or “osteoma”[17] 
or “antrolith”[18] or “calcification within granulation 
tissue”.[19] In other cases, a generic radiopaque mass 
was described before surgery.[15,16] In particular, the 
nature of most foreign bodies constituted by zinc‑oxide 
eugenol impression paste was identified after surgical 
removal, material section, and infra‑red spectroscopy 
or chemical analysis.[14‑16,18] The high radiopacity of the 
alginate allowed an easy identification of a foreign body 
in the sinus.[17] The presence of foreign body constituted 
of dental silicone impression material remained largely 
undetected on X‑rays and was identified only after 
intraoral fibroscopy.[19] In all cases, the differential 
diagnosis about the nature of the foreign bodies 
dislocated in the maxillary antrum  (i.e.  the confirmation 
that the foreign body is a fragment of dental impression 
material) was possible only after surgical removal 
and morphological or laboratory analysis of material 
fragments.

The examined articles nor reported data about legal 
actions taken by the patient against dentists, ENT, or 
other specialists involved in the case neither offered 
discussion about medicolegal issues possibly connected 
with similar cases for both the OAC mistreatment, 
the penetration of the foreign bodies, and the delayed 
diagnosis of the sinusitis.

Discussion
About 60% of iatrogenic sinusitis derives from dental 
treatments, out of which at least 45% is due to surgical 
trauma  (post‑extraction, sinus lift, or implant surgery), 
formation of OAC, and subsequent dislocation of foreign 

bodies inside the maxillary sinus  (implants, roots, bone 
grafts).[1] Felisati et  al.[20]  (2013) reported odontogenic 
sinusitis as due to dental implant placement in 30% 
cases, tooth extractions about 20%, and to endodontic 
procedures for about 15%. Troeltzsch et  al.[21]  (2015) 
verified that 75% (on overall 174 cases) of symptomatic 
unilateral sinusitis is due to odontogenic causes, and 
at least 65% is subsequent to dentoalveolar surgery. 
An immediate post‑extraction OAC occurs in 34.5% 
of cases, wound healing disturbance after extraction in 
13.2%, peri‑implantitis in 5.2%, post sinus elevation 
surgery 2.3%,[21] whilst the penetration into the antrum 
of foreign bodies as luxated root or endodontic material 
is limited to 1.7% of cases.[22] The latter incidence differs 
largely from the occurrence of odontogenic sinusitis due 
to protrusion penetration of root filling material that 
Arias‑Irimia et  al.[22] described in 20% of the cases. 
According to Hara et  al.[23]  (2018), dental roots and 
implants represent 75% of foreign bodies protruded 
in maxillary sinus, whilst dental materials retained are 
mostly endodontic filling materials. The iatrogenic 
penetration of the antrum is complicated by sinusitis 
in more than 60% of cases. No differences in the onset 
symptoms related to the etiology of sinusitis emerged 
from the literature and the possible odontogenic causes 
of maxillary sinusitis are ought to be carefully considered 
especially in unilateral cases.[21] For medicolegal issues, 
protrusion of teeth, dental materials, or implants in the 
sinus is often deemed as a consequence of malpractice 
due to incomplete diagnostic procedures, incorrect 
treatment planning, or surgical technique.[24‑26]

The reviewed literature  [Table  1] shows that the 
penetration of impression material into the maxillary 
sinus is very rare and it is related to the failure of timely 
interception and/or incorrect spontaneous healing of 
the post‑surgical OAC, through which the impression 

Figure 2: Post-operatory x-ray skull (Posteroanterior view). (a and b) the 
white circles limit and highlight the opacity of the right maxillary sinus

ba

Figure 3: (a) The retrieved material. (b) OPG follow-up
b

a
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material is thrusted into the antrum.[13,15‑18] The onset of 
sinusitis symptoms can vary from rhinitis, pain, headache, 
purulent discharge, and fever and can appear from weeks 
to many years after impressions taking. In some cases, as 
those reported here, the OAC can be completely closed at 
the time of oral check‑up and the suspicion of iatrogenic 
sinusitis due to material or foreign body penetrated into 
the maxillary antrum usually raises solely after sinus 
radiographic investigations, or fibroscopy, or lastly after 
the surgery. The X‑rays and CT scan investigations are 
effective in recognizing the presence of foreign bodies if 
the material is radiopaque such as alginate or zinc oxide 
eugenol impression paste.[27] However, the nonspecific 
shape, size, and radiodensity of the dislocated impression 
material can challenge the diagnosis so that, in some 
cases, the presence and nature of the foreign body 
could be identified only after the surgical removal. 
According to the literature, the impression materials that 
are currently mostly used in clinical practice include 
hydrocolloids, silicones, polyethers and polysulfides with 
different level of radiodensity. Elastomeric materials, 
especially polyether and silicone groups, are endowed 
with varying radiodensity, whilst polysulfides, alginate 
and zinc‑oxide pastes have the highest radiopacity.[27–29] 
Impression materials, such as zinc‑oxide eugenol paste or 
gypsum, are considered outdated and actually used only 
in very limited cases due to their stiffness.[28] Cameron 
et  al.[30]  (1996) studied some cases of accidental 
inspiration of elastomeric materials and reported the 
difficulty in identifying the presence of most studied 
materials through a radiodensimetric study.

Deniz  (2015) earlier reported a unique case due to 
silicone impression material protruded into the antrum 
of a patient affected by mild symptoms and an active 
OAC.[18] The CT revealed only the discontinuation 
of antrum floor and partially calcified inflammation 
material, whilst the elastomeric material was revealed 
during the sinus surgery, some years after the 
impressions taking.[18]

Unlike in the previous report, in our own case, no OAC 
was detected by all the ENT specialists consulted by 
the patient suffering from long‑lasting drug‑resistant 
sinusitis for several years after tooth extraction. The 
belated diagnosis and surgical intervention were due to 
both the complete healing of the OAC through which 
the impression material was initially thrusted into the 
antrum, and the silicone material radiolucency similar to 
anatomic structures or surrounding inflammatory tissues 
that did not allow to detect its presence in maxillary 
sinus until after surgery.

The complex diagnosis of inflammatory response 
triggered by retained impression materials have 

been reported also for other parts of the oral cavity. 
Ree et  al.[31]  (2001) and Alikhasi et  al.[32]  (2014) 
described two cases of inflammatory reaction caused 
by impression material thrusted under the gingiva, 
respectively a polyether‑based paste for a natural tooth 
and a condensation silicone for a screw implant. In 
both cases, the radiographic examinations resulted 
normal and unable to detect the retained material. 
Roy E. Olson  (1968) described the case of a patient 
who experienced painful swelling resulting from the 
penetration of elastic impression material into the 
subperiosteal area of the mandible after a pre‑prosthetic 
dental preparation.[33]

In case of persistent inflammation, such as a mono‑lateral 
sinusitis following dental surgery in upper jaw, the 
possible presence of a foreign body into the antrum should 
be carefully considered by dentists or ENT specialists 
even if an OAC is not actually present. Furthermore, 
the scarce radiographic evidence should not be regarded 
as an exclusion criterion since a retained fragment of 
impression material can have nonspecific shape and 
radiodensity compared to surrounding structures and 
inflammatory tissues. The possible iatrogenic cause 
should be thoroughly investigated by collecting dental 
data and clinical history dating back also several years. 
Then an endoscopic investigation is recommendable as 
unique reliable way to confirm the diagnosis and the 
presence of foreign bodies in the maxillary antrum.[18]

Beyond the severe clinical complications, a misdiagnosis 
and improper management of an OAC can imply serious 
medicolegal and legal consequences for the specialists 
involved, as for the case reported here. The dentist was 
sentenced for negligence since a breach of standards of 
care occurred when the OAC was not evidenced after 
dental extraction and before the impression taking. 
The Court deemed the OAC creation an unavoidable 
complication in some upper molar extractions, but 
identified the fault of the dentist in the lack of proper 
cares addressed to detect and treat the iatrogenic 
oroantral communication.[34,35] Moreover, the dentist’s 
conduct was also disputed for the incomplete patient’s 
record. The compensation awarded to the patient 
included the physical impairment, sufferings due to the 
lasting sinusitis, and then the more relevant surgical 
intervention that the chronic sinusitis required.[36]

Conclusion
Dentists, ENTs, or other medical specialists involved 
in patients with unilateral chronic maxillary sinusitis 
drug‑resistant should consider the iatrogenic etiology of 
the inflammation due to a retained foreign body into the 
maxillary sinus.
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Dentists should consider the risks connected with a 
persistent OAC,[37] among which the possibility that 
a foreign body can penetrate into the maxillary sinus. 
Impression materials can be thrusted through an OAC 
into maxillary sinus and cause intense and drug‑resistant 
sinusitis. In these cases, the diagnosis can be very 
challenging especially when the OAC is subsequently 
healed, and the retained material has nonspecific shape 
or radiodensity compared to the surrounding normal or 
inflammatory tissues. Beyond the clinical consequences 
for the patient, failing the appropriate diagnosis of 
an OAC persistence, which allows the penetration 
of foreign bodies into the maxillary sinus, can imply 
serious medicolegal consequences for the dentist or 
other involved specialists.
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