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INTRODUCTION:  Exostoses  in paranasal  sinuses  have  been  reported  in the  otolaryngology  literature,  but
they have  not  been  described  in the  dental  literature  to  our  knowledge.  The  aim of this  article  is  to describe
an  idiopathic  and  rare case  of bilateral  exostosis  obtained  by  cone-beam  computed  tomography.
PRESENTATION  OF  CASE:  The  case  shows  a healthy  and  asymptomatic  patient  with  a  different  size and
form of  exostoses  in both  maxillary  sinuses.
DISCUSSION:  It is  difficult  to clinically  diagnose  the  antral  exostosis  due  the  asymptomatic  nature  of  this
condition,  unless  the approach  would  be through  endoscope.  Sometimes  this  condition  is  related  with
one-beam computed tomography nasal  irrigants,  however  in  this  case  the  patient  asserted  not  having  used  nasal  irrigation  ever;  thus,  it is
impossible  to relate  this  kind of  treatment  as  a  principal  cause.
CONCLUSION:  The  published  data  of exostoses  in  maxillary  sinus  seem  to  be limited  in  the dental  literature,
and  this  condition  is important  to  consider  in an  implant  treatment  planning.  Also,  it is  important  to
perform  a follow-up  of the cases  in  trying  to find  the  possible  causes  of exostosis.

©  2014  The  Authors.  Published  by  Elsevier  Ltd. on behalf  of Surgical  Associates  Ltd.  This  is an  open
 the C
access  article  under

. Introduction

Maxillary sinuses exhibit significant anatomic structures that
re important to assess prior to implant placement.1,2 However,
he implant treatment could be modified by some findings in max-
llary sinus such as pneumatization, hypoplasia, antral septa, and
xostosis.3 Ohba et al.,4 in a radiology forum, reported an inci-
ence of maxillary sinus exostosis in 0.9% of the 2196 panoramic
adiographs studied, being all of them unilateral cases, with pre-
ominance in the airway area and in female individuals. The same
uthors4 stated that no information about the origin of exostosis
as found, but recently, some authors have related exostosis cases

n patients with nasal irrigation treatment, correlating cold temper-
ture with a possible exostosis beginning.5–8 Panoramic radiograph
s a low-cost imaging method to assess the size, pneumatization,
nd findings of maxillary sinus. This radiograph is used routinely
n the first examination of patients because it is simple, has low
adiation exposition, and allows the observation of different kinds
f findings in the maxillary sinus as in other structures.9 Unfortu-
ately, panoramic radiograph may  not be as reliable and accurate
ethod for diagnosing pathological dental or sinus findings as
hree-dimensional imaging techniques.10 In fact, advances in the
omputed tomography software have made the imaging of the
aranasal sinuses precise and easy to assess, allowing much greater
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depiction and resolution of the structures.11 Furthermore, the cone-
beam computed tomography (CBCT) should be considered as an
important diagnostic image for dental practice.3

Exostoses in paranasal sinuses have been widely reported in the
otolaryngology literature,5–8 but they have not been described in
the dental radiology literature to our knowledge. The aim of this
article is to describe an idiopathic and rare case of bilateral exostosis
obtained by cone-beam computed tomography.

2. Presentation of case

A 49-year-old male patient, partially edentulous, without rele-
vant background in medical history, was  admitted for rehabilitation
through dental implants. The patient reported that the absence
of some teeth was related with dental caries and not by peri-
odontal disease. Bilateral exostoses in both maxillary sinuses were
identified in a control panoramic radiograph (Fig. 1). Through three-
dimensional imaging by cone-beam computed tomography, the
shape, size, and location of both exostoses in each maxillary sinus
were observed. At the right side, a pedicled exostosis was  observed
in maxillary sinus (Fig. 2), over the sinus floor, at first molar level.
Also, a root fragment was identified in the cone-beam images
in relation with the exostosis area. The maximum thickness was
6.3 mm,  with 9.8 mm of maximum height (Fig. 3). The shape was

like a mushroom with a large pedicle in its base of 4.7 mm and
7.3 mm at the top. Its entire contour was  corticalized. At the left
side, an irregular and corticalized exostosis was identified (Fig. 4),
with its origin between the boundary of anterior wall and sinus
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Fig. 1. Panoramic radiograph with both exostoses.

oor. Exostosis extension at the left side was from the first pre-
olar until the second molar region. The shape was  irregular and
ith a broad base of 10.3 mm at the bottom and 11.9 mm at the

op, with a total length of 18 mm,  maximum height of 15.4 mm,
nd thickness of 9.4 mm (Fig. 5). The patient had not reported any
ymptoms of pain, discomfort, or signs of sinusal inflammation. The
atient asserted that he had not undergone sinus or nasal surgery
nd he had no history of recurrent sinus infection. The individual
lso reported not having used nasal irrigation treatment ever in his
ife. Finally, the patient was referred to an otolaryngologist, refusing
n endoscope observation as well as biopsy.

. Discussion

The increasing use of CBCT in dental area has improved the
ssessment of relevant findings in the craniofacial area.1 CBCT
voids an image overlap, enlargement, and distortion, allowing a
ore accurate three-dimensional view of dental and maxillofacial

tructures.12 Authors like Lana et al.,3 concluded that CBCT is
 very useful diagnostic tool in dentistry to identify anatomical
ariations and maxillary sinus injuries. Frequently, it is possible
o observe incidental findings in maxillary sinus, including bone

lterations, mucosal thickness, fluid levels, and the position and
hape of ostium, among others.1 In a study by Gracco et al.,12 it
as found that of the 513 CBCT images obtained for orthodontic
iagnoses, 50.3% of patients presented maxillary sinus findings,

Fig. 2. Cone-beam image showing cuts of 1 mm at right sid
Fig. 3. Height measurement of antral exostosis at right side.

38.8% being bilateral cases. In a study by Ritter et al.,1 1029 patients
were evaluated, and 56.3% of the patients showed maxillary sinus
findings in at least one sinus, with 27.2% of cases having both
sinuses involved. However, most studies in the literature used
imaging to assess the changes in mucosal thickness13–15 but
without reporting exostosis findings in the maxillary sinus.

Ohba et al.,4 stated that it is important to identify and radio-
graphically diagnose this condition to avoid unnecessary surgical
procedures. It is difficult to clinically diagnose because of the
asymptomatic nature of this condition, unless the approach would
be through endoscope. Although there exists little information
about antral exostoses, some features were described by Ohba
et al.4 The mean size reported by these authors (4.7 mm × 7.4 mm)
was clearly lower than both individual exostoses, even exceeding
the highest measure of the cases presented (8 mm × 13 mm). At
the right side, the shape base was  according to the narrow base or
“mushroom-like shape” description of Ohba et al.4 Nevertheless, at
the left side, the shape base was  similar to the broad shape descrip-
tion. The location of the exostosis was  at the sinus floor level at the

right side and at the boundary of anterior wall and sinus floor at
the left side. Some authors4 reported that 55% of exostosis loca-
tion was  related with sinus floor and 10% with the boundary of

e. Note the premolar root fragment in the central cut.
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Fig. 4. Cone-beam image showing cuts of 1 mm at left side. Note the greater size when compared with left side exostosis.
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Fig. 5. Height and wid

nterior and medial walls. It is important to point out that all the
ases reported by Ohba et al.,4 were unilateral findings and, in this
atient, involved both sinuses.

Recently, many cases of exostosis in sinuses have been reported
n the otolaryngologist literature, which are suspected to be the

ain cause of having cold nasal irrigants. Haffey et al.,6 reported
ix cases of paranasal exostosis in ethmoidal and maxillary sinuses,
ll patients presenting the same features: all cases underwent
aranasal surgery, without previous findings of this condition in
omography or endoscopic examination, and were asymptomatic.
lso, all the nasal irrigants were kept in the refrigerator. The same

eatures were observed in the cases published by other authors.7,8

owever, in the case presented here, the patient asserted not hav-
ng used nasal irrigation ever; thus, it is impossible to relate this
ind of treatment as a principal cause. It is important to point out
hat none of the cases in the literature required surgical removal,
hich was the same as in this case. Adelson and Kennedy8 stated

hat paranasal exostoses seem to have no clinical significance while
ot obstructing the sinus. In most cases, only a clinical follow-up of
he patient supplemented with imaging is necessary to control the

ntral exostoses during the time.

Generally, biopsy is not recommended but could be useful in
ases when patient has inconsistent history or non-characteristic-
ppearing lesions.6 Unfortunately, the individual’s cooperation did
asurement at left side.

not help in the examination using endoscopic approach or biopsy,
and a follow-up of the case was  not allowed. Patient history and
the little information in the literature did not pave the way for the
inquiry of possible causes of exostosis, and exostosis was, therefore,
considered as idiopathic.

4. Conclusion

Despite the common incidental findings in maxillary sinus, the
published data of exostoses in maxillary sinus seem to be limited
in the dental literature, and it should be emphasized that while the
dentist is not going to treat this type of condition if it is beyond his
expertise, he has the responsibility to diagnose this kind of findings
for proper referral to a specialist. Moreover, if the patient cooper-
ates, it is very important to perform a case follow-up for this kind
of exostosis because maxillary sinus is an atypical location.
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