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Abstract 
Objective: To identify and evaluate the frequency of the different odontogenic conditions that may lead to maxi-
llary sinusitis. Study design: An observational and retrospective meta-analysis was carried out on 770 cases of 
maxillary sinusitis obtained from a literature review of 15 articles. Results: Maxillary sinusitis most commonly 
manifests itself as chronic maxillary sinusitis. It is more common in females and is most often diagnosed in the 
fifth decade of life. The teeth most predominantly affected are the molars, with the first molar tooth being the most 
frequently involved. The principal etiological factor is extraction.
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Introduction 
The inflammation of the sinus membrane that covers 
the paranasal sinus is refered as “maxillary sinusitis”. 
Among the four pair of paranasal sinus, the maxillary 
sinus are the biggest ones and those most frequently da-
maged. Possible etiologies comprise local and systemic 
conditions which can be subdivided into acute, subacute 
and chronic forms according to their evolution. Whe-
reas the first two are usually produced by infections or 
allergic rhinogenous sources, the chronic form is usua-
lly associated with an odontogenic origin.
Normally the roots of the maxillary premolar and molar 

teeth are separated from the sinus floor by a dense cor-
tical bone with a variable thickness, but sometimes they 
are separated only by the mucoperiosteum. Clearly, this 
anatomical layout can explain the source and develop-
ment of an inflammatory process, and it is this close 
relationship the responsible for the 37- 40,6% (1) odon-
togenic origin of the maxillary sinusitis for many au-
thors.
The high incidence of this pathology reveals the need 
to recognize it as an important disease we have to be 
able to deal with in order to prevent it or even treat it 
whenever necessary.
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Material and Methods
Study design: An observational and retrospective meta-
analysis was made of the results obtained from a Pub-
Med literature search, 41 articles published between 
1986 and 2007. Among them, only 15 articles were cho-
sen (Table 1) after applying the inclusion criteria selec-
ted: exhibit at least ten cases of maxillary sinusitis of 
odontogenic origin on which their etiological agent was 
included.
A total of 770 cases were registered from these 15 ar-
ticles which were subjected to descriptive statistical 
analysis, with evaluation of the following parameters:
Age: The age of each patient at the time of the diagnosis 
was registered as well as the average age and that split-
ted into intervals.
Gender: The patient gender was recorded and analyzed 
to determine whether maxillary sinusitis had a predilec-
tion for one gender or the other.
Tooth involved: We assessed the different teeth involved 

in this disease in order to evaluate the frequency with 
which they caused maxillary sinusitis.
Type of sinusitis: We analyzed the frequency of each 
type of maxillary sinusitis: acute, subacute and chro-
nic.
Etiological origin: The etiological agent responsible for 
the onset of this disease was recorded and analyzed so 
as to establish its frequency.

Results
Regarding the age, the mean patient age at the time of 
the diagnosis of maxillary sinusitis was found to be 42,7 
years (ranged 16-80 years) being the fourth decade the 
most frequently affected.
Concerning the analysis of the patient gender, it was 
more prevalent in women (57,7%) versus men (42,82%) 
with a ratio 1/1,33.
About the main antral tooth involved, the molar region 
standed out with a maxillary sinusitis frequency of 
47,68%. The first molar tooth was the most frequently 
affected with an incidence of 22,51%, followed by the 
third molar tooth (17,21%) and the second molar tooth 
(3,97%). Regarding the premolar region, it was only 
affected in 5,96% of the cases, being the second premo-
lar tooth the most frequently involved (1,98%). On the 
other hand, the canine only participated in 0,66% of the 
cases of maxillary sinusitis (Fig. 1). 
Bilateral cases are rare. However, in this study, we found 
2% more cases on the left maxillary sinus compared to 
the right one.
In relation to the etiological agent, the iatrogenia was 
by far, the most frequent cause of this disease (55,97%). 
Other possible etiologies included: the periodontitis 
(40,38%) and the odontogenic cysts (6,66%). Beyond 
iatrogenia there were several factors which led to de-
veloping maxillary sinusitis.  Oroantral fistules and the 
remaining roots, taken together as iatrogenia after tooth 
extraction, accounted for 47,56% within iatrogenic cau-
ses where as the dressings to close these oroantral fis-
tules and the nonspecific foreign bodies for the 19,72%. 

Author Etiological factor Number 
of cases

Brook I.(2)

Acute pulpitis 7
Periodontal disease 10

Iatrogenia 29
Radicular cyst 2

Costa F.(3)
Periimplantitis 2

Iatrogenia 8
Odontogenic cyst 7

Legent et al.(4) Iatrogenia 68

Selmani et al.(5) Iatrogenia 13

Ugincius et al.(6) Iatrogenia 136

Melen et al.(1)
Periodontal disease 82

Iatrogenia 17

Lopatin et al.(7)
Iatrogenia 60

Odontogenic cyst 10

Nishimura & Iizuka.(8)
Periodontal disease 73

Iatrogenia 7

Nimigean V.R. et al.(9)
Periodontal disease 99

Iatrogenia 26
Abrahams & Glass-
berg.(10) Periodontal disease 32

Nishimura T.(11) Periodontal disease 15

Thevoz et al(12) Iatrogenia 10

Fligny  et al.(13) Iatrogenia 11

Racic et al.(14) Iatrogenia 32

Doud Galli et al.(15) Iatrogenia 14

 Table 1. Etiological factors

  Fig. 1. Tooth involved.

72

34

6

26
9 3 1

0

20

40

60

80

 

 
 



e72

Med Oral Patol Oral Cir Bucal. 2010 Jan 1;15 (1):e70-3.                                                                                                                                                 Etiology of odontogenic maxillary sinusitis

The extrusion of endodontic obturation materials into 
the maxillary sinus represented the 22,27%, the amal-
gam remains after apicoectomies the 5,33%, the maxi-
llary sinus lift preimplantology surgery the 4,17%, and 
poorly positioned dental implants or those migrated to 
the maxillary sinus the 0,92% of all cases included un-
der a iatrogenic source. 

Discussion
Maxillary sinusitis is a disease that often involves 
odontologists, both in its diagnosis and its prevention. 
As we have reported with our results, iatrogenia is its 
main cause. However, despite its high prevalence, the-
re is very little literature among odontologists, which 
contrasts with the fact that 90% of the reviews that are 
interested on this disease come from the field of the 
otorhinolaryngologists.
In this study, iatrogenia is much more frequent than other 
etiological factors such as chronic periodontitis, which has 
been considered by many authors as the most common 
way of spreading oral pathogens to the maxillary sinus. 
This disagreement with our results, as discussed by Hugo-
son et al. (16) may be possibly attributed to a decrease in 
chronic periodontitis due to a better oral hygiene.
However beyond the term iatrogenia there is a wide 
range of factors which can be taken into account. It is 
by all known that one of the most frequent activities 
done in a dental office are teeth extractions; if we are 
aware of the close relationship between the antral tooth 
and the maxillary sinus and of the fact that oroantral 
fistules can be considered as a complication after tooth 
extraction, it is fairly reasonable to believe (and in that 
way it has been shown in this study), that postextraction 
iatrogenic sinusitis accounts for the highest percentage 
of published cases. In addition, it can also be revealed 
how the prognosis is markedly worsed by the foreign 
body reaction caused after many attempts of correcting 
the bucosinusal communications with postextraction 
dressings and by unremoved  foreign bodies.
Another activity prone to develop iatrogenia is the in-
creasing demand of implantological treatments we are 
dealing nowadays, specially by patients with persistent 
edentulism in the subantral regions whose rehabilitation 
complicates the technique since they require sinus floor 
elevation. These techniques of sinus lift with bone gra-
fts were initially described in the 70 ś decade. Their aim 
was to sort out the anatomical limitations which accoun-
ted during the placement of implants in the edentulous 
near maxillary bone. There have been several reports 
that associate the floor sinus elevation with the develop-
ment of sinusitis such as the one described by Raghoebar 
et al. (17) in which the sinus membrane was drilled in 45 
patients with only two of them suffering from sinusitis.
The implants placement can also produce sinusitis 
although for many authors, this is very rare. Adell et al. 

(18) observed no sinusal complications in 101 implants 
introduced between 2 to 4 mm in the sinus after 10 years 
follow up illustrating that complications associated with 
implants which emerge the maxillary sinus are not hi-
gher than those which do not break through it.
As regards apicoectomies, it seems obvious that its close 
relationship with the sinus floor makes it more difficult 
to achieve good results without complications. Never-
theless, they entail a complication less frequent than ex-
pected, since the vast majority of the professionals prior 
tooth extraction to this technique, as there is a high risk 
of accidental exposure of the sinus because of the close 
relationship between this one and the apex. Even so, re-
ports such as the one published by Freedman et al. (19) 
in which after 472 apicoectomies, there were 23% of 
drilled molars, 13% of drilled second premolars and 2% 
of drilled first molars without developing sinusitis any 
of them, reveal that there is no contradiction in making 
apicoectomy over antral teeth, despite its proximity to 
the maxillary sinus (20). On the other hand, a foreign 
body reaction may develop if amalgam remains are left 
on the bone cavity prepared for apicoectomy.
In the endodontic field, it is the extrusion of any of the 
materials used in the procedure the responsible for the 
inflammation of the surrounding tissues, including the 
antral mucosa. Therefore, not making a correct apical 
stop whenever doing a root canal therapy on an antral 
tooth, has a high risk of producing maxillary sinusitis.
Periodontal disease as an etiological agent of sinusitis 
has been reported long ago, for example Bauer in 1943 
demonstrated after studies done on corpses, the direct 
dissemination of a bucal sepsis to the maxillary sinus. 
More recently, Abrahams et al. (10) have observed that 
sinusitis incidence on patients with periodontal disease 
is double to that on patients without periodontal disease. 
The relationship between the inflammation of the periapi-
cal tissues and the damage to the sinus membrane ended 
up in the known syndrome of “Endo-antral syndrome”. 
However, in the last few years, the incidence of this pur-
pose has decreased probably in relation to many factors 
already discussed, pointing out the improvement of oral 
hygiene and the preventive techniques concerning the 
periodontal disease. This improvement of oral hygiene is 
of outstanding relevance since the current conservative 
trend leads in many times to preserve teeth with perio-
dontal disease as they have a slow and chronic evolution 
inducing symptoms only after years of illness.
The low incidence of sinusitis concerning cysts is mainly 
due to the fact that during their development, they push 
the sinus structures causing them no damage unless an 
infection accounts or the ostium obstructs preventing 
the natural drainage of the sinus. In either situation as 
in the cases published by Costa (3) or Lopatin et al. (7) 
a maxillary sinusitis will develop, however it is still a 
rare etiology.
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