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SUMMARY
Sinus Pathologies of Odontogenic Origin (SPO) are common in the clinical consultation; however, the dentist has some complications
to detect them because their discovery is usually incidental and through imaging studies that, in most cases, are of low quality. The
objective of this review is to describe the pertinent imaging resources that allow the detection of the most frequent SPOs and, at the
same time, carry out an updated review of the scientiﬁc literature in order to recognize the imaging of both the maxillary sinus and the
dental organs. The scientiﬁc literature focused on this topic, published between 2014 and 2020, was consulted. The review showed
two important results: the ﬁrst is that Cone Beam Tomography (CBCT) represents the imaging modality with the best performance for
the detection of SPO by what can be considered the gold standard for this purpose. The second is that the most frequent SPO is sinus
mucositis, which is related to odontogenic conditions such as periapical lesions and periodontal aﬀectations. Although Cone Beam
Computed Tomography (CBCT) is the most appropriate tool to detect SPO compared to images obtained by 2D devices, there are also
other alternatives such as magnetic resonance imaging and ultrasonography, which seem to have a promising future.
Keywords: Imaging; Sinus pathologies of odontogenic origin; Cone beam computed tomography; Review

INTRODUCTION
Sinus Pathologies of Odontogenic Origin (SPOO) can be defined
as an inflammatory or infectious process that has its origin in the
dental and dent alveolar structures and can directly or indirectly
affect the Sinus Membrane (SM), which causes pathologies in the
maxillary sinus [1].
Frequently, dentists and otolaryngologists are unable to diagnose
SPOO, and their identification is usually incidental [2]. Only
between 60 and 70% of cases are analyzed and diagnosed by medical
radiologists, and the data have shown that the appearance of SPOO is
mostly unilateral [3-9].
Because there is a considerable variety of pathologies in the
maxillary sinus, it has been reported that only between 10 and 12% of
these pathologies have an odontogenic origin [3]. The most frequent
among are Schneiderian membrane mucositis, maxillary sinusitis,
mucous retention cyst, and antral pseudocysts [4]. The topographic
relationship of the teeth concerning the maxillary sinus is not a
determining factor for the appearance of pathologies, but they may
be due to their anatomical relationship [5]. For example, the average
distance between the maxillary sinus and the dental apices is 1.97 mm
[3]. This can facilitate the spread of dental infections and iatrogenic
acts (e. g. foreign body projection) [5,10]. The symptomology related
to SPOO is variable [11] and only 29% of the patient’s present pain.
Establishing a strictly clinical diagnosis is complicated [12] and there
is a risk of subjecting the patient to unnecessary pharmacological
regimens and surgical procedures [1].
Periapical and panoramic radiographs have been the most
widely used imaging tools to diagnose SPOO. However, both have
a low predictive value due to their two-dimensional nature and high
distortion [11]. For this reason, currently, the Cone Beam Computed
Tomography (CBCT) has proven to be the most appropriate tool for
the identification and diagnosis of SPOO, due to the high resolution
of its images and the considerably lower radiation compared to a
medical tomography [1,3,5,13,14]. In addition, CBCT can show the
exact size and location of the pathology, its relationship with the
anatomical structures, and establish treatment plans.

published between 2014 and 2020 were consulted, the search terms
used were: “Sinusitis of the maxillary sinus and dental organs”,
“sinusitis of odontogenic origin”, “sinus pathologies of odontogenic
origin”, “periodontitis and maxillary sinusitis”, “apical periodontitis
and maxillary sinusitis” , “unilateral sinusitis of odontogenic origin”
and “odontogenic conditions and pathologies of the maxillary sinus”.
In addition, both prospective and retrospective reviews and studies
were consulted.
Imagenology of the maxillary sinus and its relationship
with teeth
The anatomical structures present between the maxillary
sinus and the dental organs are: the apices of the dental roots, the
periodontium, the alveolar bone, and the vascular canals. Due to the
relationship between the airways and the dental organs, the maxillary
sinus should be inspected by both the otolaryngologist and the dental
surgeon [15,16].
The Sinus Membrane (SM) is found inside the maxillary sinus.
It has a thickness of 0.3 to 0.8 mm, its nature is similar to the nasal
mucosa, and it is composed of the pseudostratified epithelium with
ciliary cells. This membrane can suffer morphological alterations due
to an infectious process or be perforated during a surgical procedure.
Therefore, its study has become clinically important [17,18].
The maxillary sinus is an anatomical structure; its size and shape
vary according to age, height, and pneumatization degree [6,19]. It is
closely related to the apices of the posterior maxillary dental organs.
It is essential to take this into account because-on some occasions–
it can generates a direct communication between the septic
environment of an infected dental organ and the sinus cavity, and
favor the appearance of an acute or chronic inflammatory process.
Concerning the maxillary sinus, the first premolar of the posterior
teeth is the furthest away, and the mesiobuccal root of the upper
second molar, the closest [20]. Different proposals have been made
to classify the proximity between the root apices and the maxillary
sinus floor.

ARTICLE SELECTION

One of them, is the one developed by Jung in 2009, which
proposes four different classifications based on the use of the CBCT.
Type 0: the floor of the maxillary sinus is located on the root apex,
type 1: the root apex touches the floor of the maxillary sinus, type 2:
the floor of the maxillary sinus is interposed between the roots, and
type 3: apical protrusion over the maxillary sinus. [7,19]

The bibliographic research was carried out in databases such
as PubMed, Google Scholar and Cochrane Library. The studies

The relationship between the upper posterior dental organs’ root
apices and the maxillary sinus has been reported with a frequency

Thus, the purpose of this review is to describe which are the most
effective and convenient imaging tools for the detection of sinus
pathologies of odontogenic origin.
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between 10.5 and 34.2%. In 46% of incidence cases, a part of the root
extends beyond the maxillary sinus, being the most frequent roots the
palatal root of the upper first molar and the mesiobuccal root of the
upper second molar [21].
The canal for the intraosseous branch of the Posterior Superior
Alveolar Artery (rioAASP) is one of the most important anatomical
landmarks at the level of the dental organs and the maxillary sinus
because it is extremely crucial during the execution of surgical
procedures like implant placement, maxillary sinus floor elevation,
or periapical surgery. The presence of this artery has been reported
employing the CBCT in 56.2% of the patients. In 32% of these, the
artery appears to have a diameter greater than 1mm [22].
Via the CBCT, it has been revealed that the rioPSAA travels
through an intraosseous canal with an average distance of 6.18 mm
from the dental apices and 6.41mm from the maxillary sinus floor.
This information is critical to avoid the risk of laceration during a
surgical procedure [20].
Similarly, the CBCT has revealed that the volume of the maxillary
sinus is totally or partially decreased in edentulous patients. This
decrease may be due to the fact that the roots of the dental organs
function as a natural support for the anteroposterior architecture
of the maxillary bone; therefore, if they are absent, it results in a
decreased sinus volume [23]. Apparently, other factors that influence
the volume of the maxillary sinus are gender and age. Gender, since
some reports indicate that it is significantly higher in men than in
women. And age, since sinus volume is lower in patients older than
24 years due to the fact that the full growth of the maxillary sinus
occurs between the second and third decade of life [24].
A recent study carried out with CBCT reported that there is no
significant difference regarding the presence of sinus septa in totally or
partially edentulous patients. However, it was found that the majority
of septa are located in the region posterior to the level of the second
upper molar. This information is very relevant and vital to consider
for clinical because it prevents operative complications during
implant placement; therefore, it could be said that the implemented
CBCT is helpful to establish an adequate treatment plan [25].
Finally, it has been shown that via the use of the CBCT, even
though it is commonly spoken of pneumatization of the maxillary
sinus after performing a dental extraction, the changes in the
maxillary sinus floor position are minimal. Furthermore, most of the
structural alterations occur at the bone crest level, which would have
a direct clinical implication that would opt for a therapeutic option
that minimizes this remodeling, such as alveolar preservation [26].
Imaging aspects of sinus pathologies of odontogenic
origin
Between 10 and 12% of all cases of maxillary Sinusitis are of
Odontogenic origin (SO) [27]. During long term odontogenic
infection, resorption of the alveolar bone may occur as a result
of bacterial secretion of collagenase developed through the apical
foramen, which can lead to direct communication between the dental
organ and the sinus cavity [28,29]. Through CBCT, it has been possible
to verify other factors such as frequency, location, and odontogenic
conditions related to radio densities that were previously detected
incidentally.
Using CBCT, SM has been evaluated to detect the presence of
periapical lesions in upper maxillary teeth. The results show that the
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most common type of thickening in the floor of the maxillary sinus is
of the “flat” type; that the related odontogenic conditions were mostly
periodontal disease and periapical pathologies; [30] and it is usually
more frequent in the upper first molar (44% of cases), and in the
upper second molars (33%), which is due to the fact that both dental
organs have a close relationship with the maxillary sinus [31]. Thus,
CBCT has proven to be a useful tool to determine the prevalence of
SPO in cases of unilateral sinusitis; for example, in one study, 45%
of SPO of the total SU was found, which, in addition, were related to
pathologies in the ethmoid and frontal sinuses [9].
The CBCT has made it possible to assess the structural changes
in SM cases after one year of having performed root canal treatment
in infected dental organs, so it is possible to visualize a statistically
significant difference in which there is a 50% reduction in SM in most
of the cases analyzed. For this reason, the authors suggest the selection
of an adequate Field of View (FOV) to make a correct evaluation of
this phenomenon; in this case, the small FOV would be ideal for
evaluating a specific dental organ [32].
Recently, CBCT was used as a tool to evaluate the relationship
between the position of the maxillary sinus floor and the development
of maxillary sinusitis in 152 patients. Based on these data, the
horizontal relationship between it and the dental roots was classified
into three divisions.
Type 1: the maxillary sinus floor is positioned towards the
vestibular area concerning the maxillary buccal roots.
Type 2: the maxillary sinus is located on the vestibular root and
the palatal.
Type 3: the floor of the maxillary sinus is positioned towards the
palatal concerning the palatal root.
Because previous studies have frequently referred to the upper
first molar as the tooth most commonly associated with odontogenic
sinus infections, the authors took it as a reference for testing. However,
it was shown that type 2 of the sinus floor’s horizontal configuration
is the most related to inflammatory processes [33].
Utilizing the CBCT, the odontogenic conditions that predispose
SPO development have been analyzed, such as inadequate endodontic
treatment, periapical lesion, and periodontal bone loss. They were
classified as follows: localized or generalized Mucosal Thickening
(SM), Maxillary Sinusitis (SM), and Mucosal Retention Cyst (MRN).
From this analysis, it was concluded that the most prevalent SPO was
generalized SD, which had an evident relationship with periodontal
bone loss and the presence of periapical lesions [5].
Imaging tools used for the detection of sinus pathologies
The importance of choosing high-precision imaging tools lies in
need to make an adequate diagnosis and obtain predictable results
when proposing a specific therapy. For this to be possible, it is essential
to have early detection of SPO through radiological images. Among
all the alternatives, the most used are; Panoramic Radiography (RP),
periapical radiography, Cone Beam Computed Tomography (CBCT),
and Magnetic Resonance Imaging (MRI) [3,4].
Currently, among the options as mentioned earlier, Panoramic
Radiography is usually the most used in dentistry due to its low cost,
its easy access, and the little radiation it uses. However, it presents
some disadvantages, such as the superposition of anatomical
structures, a high degree of distortion [35], and it only records the
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information obtained within an established focal corridor. Generally,
the maxillary sinuses’ anteroposterior dimension exceeds that of the
alveolar ridge, so a large amount of information is not accurately
detected [36]. Furthermore, it has been reported that maxillary
sinuses with a diameter of less than 3 mm are challenging to detect
using this imaging technique [37].
Constantine carried out a study in which 714 patients, where the
efficacy of both RP and CBCT to detect pathologies of the maxillary
sinus, was analyzed. The results showed that the sensitivity of RP was
36.7%, and its specificity was 88.1%, so the authors concluded that
RP is not a viable alternative for the correct diagnosis of SPO, [36]
information that is supported by other authors [38].
With obtaining all these results, the CBCT has positioned
itself as the most used tool for the diagnosis of pathologies related
to the maxillary sinuses. Therefore, over the years, more and more
research has been carried out on this topic [12,39]. The research
shows that applying the CBCT has as its top quality, multiplanar
image management with different slice thicknesses, which solves the
problem generated by the superposition of images present in the RP.
However, due to the amount of radiation it emits, it is also essential to
establish appropriate selection criteria for its use [34].
During the interpretation process supported by the use of
CBCT, the doctor and dentist can perform a detailed analysis of the
sinus anatomy, bone patterns and their alterations, the presence
of intrasinus calcifications, and the extent of sinus pathology.
Employing this method has shown that more than 70% of patients
diagnosed with dental infections in the upper jaw have morphological
alterations in the maxillary sinus [39].
Currently, several authors propose Magnetic Resonance Imaging
as a recommended precision imaging alternative for the diagnosis
and treatment plan of sinus pathologies since the anatomical
characterization of soft tissue with a high degree contrast has been
reported as one of its main virtues [41].
The main difference between MRI and CBCT is in their way of
obtaining the radiological image: The first works through signals
emitted by the protons of the water within a magnetic field; and the
second by X-ray attenuation patterns [40].
One of the MRI modalities is the Diffusion Weighted Magnetic
Resonance (DWI), which is in charge of quantifying the values
obtained through an Apparent Diffusion Coefficient (ADC). Through
the ADC, random molecular movement is expressed in detail from
water in an intracellular medium to which magnetic energy is applied
[41]. In this case, the ADC is recorded using colors that vary from red
to blue, where the first indicates the highest degree of diffusion of the
water molecule and the second the lowest.
Currently, on the one hand, there are no studies related to the
diagnosis of SPO through the use of Ultrasound (US); however, its
reliability in the diagnosis of acute and subacute maxillary sinusitis
has been verified. On the other hand, some authors analyzed a total
of 148 maxillary sinuses in 74 patients through a prospective cohort
study in which they used endoscopy as a method to corroborate the
diagnosis. It was concluded that ultrasound is a fast, effective, and
easy to use tool to evaluate the maxillary sinus [42].

CONCLUSION
SPOs are of multifactorial etiology, and, on occasions, their
clinical manifestations are minimal. Dental imaging is a fundamental
SCIRES Literature - Volume 4 Issue 2 - www.scireslit.com
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aid for the clinician since it allows him to establish a correct diagnosis
and propose adequate therapy.
Through various scientific studies, it has been shown that
two dimensional radiological images have considerably lower
performance compared to CBCT. For this reason, it is essential to
consider new alternatives for the diagnosis of SPO, such as magnetic
resonance imaging and ultrasonography, as both show a promising
future in the treatment of these pathologies.

REFERENCES
1. Kim SM. Deﬁnition and management of odontogenic maxillary sinusitis.
Maxillofac Plast Reconstr Surg. 2019 Mar 29;41(1):13. doi: 10.1186/s40902019-0196-2. PMID: 30989083; PMCID: PMC6439010.
2. Ungar OJ, Yaﬁt D, Kleinman S, Raiser V, Safadi A. Odontogenic sinusitis
involving the frontal sinus: is middle meatal antrostomy enough? Eur Arch
Otorhinolaryngol. 2018 Sep;275(9):2291-2295. doi: 10.1007/s00405-0185076-3. Epub 2018 Jul 27. PMID: 30054729.
3. Lu Y, Liu Z, Zhang L, Zhou X, Zheng Q, Duan X, Zheng G, Wang H,
Huang D. Associations between maxillary sinus mucosal thickening and
apical periodontitis using cone-beam computed tomography scanning:
a retrospective study. J Endod. 2012 Aug;38(8):1069-74. doi: 10.1016/j.
joen.2012.04.027. Epub 2012 Jun 20. PMID: 22794207.
4. Vestin Fredriksson M, Öhman A, Flygare L, Tano K. When Maxillary Sinusitis
Does Not Heal: Findings on CBCT Scans of the Sinuses With a Particular
Focus on the Occurrence of Odontogenic Causes of Maxillary Sinusitis.
Laryngoscope Investig Otolaryngol. 2017 Dec 11;2(6):442-446. doi: 10.1002/
lio2.130. PMID: 29299521; PMCID: PMC5743152.
5. Nascimento EH, Pontual ML, Pontual AA, Freitas DQ, Perez DE, RamosPerez FM. Association between Odontogenic Conditions and Maxillary Sinus
Disease: A Study Using Cone-beam Computed Tomography. J Endod. 2016
Oct;42(10):1509-15. doi: 10.1016/j.joen.2016.07.003. Epub 2016 Aug 10.
PMID: 27522456.
6. Pagin O, Centurion BS, Rubira-Bullen IR, Alvares Capelozza AL. Maxillary
sinus and posterior teeth: accessing close relationship by cone-beam
computed tomographic scanning in a Brazilian population. J Endod. 2013
Jun;39(6):748-51. doi: 10.1016/j.joen.2013.01.014. Epub 2013 Mar 21.
PMID: 23683273.
7. Kang SH, Kim BS, Kim Y. Proximity of Posterior Teeth to the Maxillary Sinus
and Buccal Bone Thickness: A Biometric Assessment Using Cone-beam
Computed Tomography. J Endod. 2015 Nov;41(11):1839-46. doi: 10.1016/j.
joen.2015.08.011. Epub 2015 Sep 26. PMID: 26411520.
8. Ly D, Hellgren J. Is dental evaluation considered in unilateral maxillary
sinusitis? A retrospective case series. Acta Odontol Scand. 2018
Nov;76(8):600-604. doi: 10.1080/00016357.2018.1490966. Epub 2018 Jul
25. PMID: 30045653.
9. Turfe Z, Ahmad A, Peterson EI, Craig JR. Odontogenic sinusitis is a common
cause of unilateral sinus disease with maxillary sinus opaciﬁcation. Int Forum
Allergy Rhinol. 2019 Dec;9(12):1515-1520. doi: 10.1002/alr.22434. Epub
2019 Sep 17. PMID: 31529785.
10. Wuokko-Landén A, Blomgren K, Välimaa H. Acute rhinosinusitis - are
we forgetting the possibility of a dental origin? A retrospective study
of 385 patients. Acta Otolaryngol. 2019 Sep;139(9):783-787. doi:
10.1080/00016489.2019.1634837. Epub 2019 Jul 3. PMID: 31268390.
11. Simuntis R, Kubilius R, Padervinskis E, Ryškienė S, Tušas P, Vaitkus S.
Clinical eﬃcacy of main radiological diagnostic methods for odontogenic
maxillary sinusitis. Eur Arch Otorhinolaryngol. 2017 Oct;274(10):3651-3658.
doi: 10.1007/s00405-017-4678-5. Epub 2017 Jul 21. PMID: 28733779.
12. Whyte A, Boeddinghaus R. Imaging of odontogenic sinusitis. Clin Radiol.
2019 Jul;74(7):503-516. doi: 10.1016/j.crad.2019.02.012. Epub 2019 Mar 27.
PMID: 30926134.

Scientiﬁc Journal of Research in Dentistry

ISSN: 2640-0928

13. Oser DG, Henson BR, Shiang EY, Finkelman MD, Amato RB. Incidental
Findings in Small Field of View Cone-beam Computed Tomography Scans. J
Endod. 2017 Jun;43(6):901-904. doi: 10.1016/j.joen.2017.01.033. Epub 2017
Mar 28. PMID: 28359665.
14. Brüllmann DD, Schmidtmann I, Hornstein S, Schulze RK. Correlation of cone
beam computed tomography (CBCT) ﬁndings in the maxillary sinus with
dental diagnoses: a retrospective cross-sectional study. Clin Oral Investig.
2012 Aug;16(4):1023-9. doi: 10.1007/s00784-011-0620-1. Epub 2011 Oct 4.
PMID: 21968552.
15. Whyte A, Boeddinghaus R. The maxillary sinus: physiology, development
and imaging anatomy. Dentomaxillofac Radiol. 2019 Dec;48(8):20190205.
doi: 10.1259/dmfr.20190205. Epub 2019 Aug 13. Erratum in: Dentomaxillofac
Radiol. 2019 Sep 10;:20190205c. PMID: 31386556; PMCID: PMC6951102.
16. Traxler H, Windisch A, Geyerhofer U, Surd R, Solar P, Firbas W. Arterial
blood supply of the maxillary sinus. Clin Anat. 1999;12(6):417-21. doi:
10.1002/(SICI)1098-2353(1999)12:6<417::AID-CA3>3.0.CO;2-W.
PMID:
10545857.
17. Beule AG. Funktionen und Funktionsstörungen der respiratorischen
Schleimhaut der Nase und der Nasennebenhöhlen [Physiology and
pathophysiology of respiratory mucosa of the nose and the paranasal
sinuses]. Laryngorhinootologie. 2010 May;89 Suppl 1:S15-34. German. doi:
10.1055/s-0029-1246124. Epub 2010 Mar 29. PMID: 20352568.
18. Rapani M, Rapani C, Ricci L. Schneider membrane thickness classiﬁcation
evaluated by cone-beam computed tomography and its importance in
the predictability of perforation. Retrospective analysis of 200 patients.
Br J Oral Maxillofac Surg. 2016 Dec;54(10):1106-1110. doi: 10.1016/j.
bjoms.2016.08.003. Epub 2016 Aug 28. Erratum in: Br J Oral Maxillofac Surg.
2017 Nov 23;: PMID: 27577868.
19. Fry RR, Patidar DC, Goyal S, Malhotra A. Proximity of maxillary posterior
teeth roots to maxillary sinus and adjacent structures using Denta scan®.
Indian J Dent. 2016 Sep;7(3):126-130. doi: 10.4103/0975-962X.189339.
PMID: 27795646; PMCID: PMC5015562.
20. Bischof FM, Bornstein MM, Suter VGA, Lello RIE, von Arx T. Proximity of
Vascular Bone Channel in the Lateral Sinus Wall to Root Apices of Maxillary
First Molars: A Cone-beam Computed Tomographic Analysis. J Endod. 2019
Dec;45(12):1472-1478. doi: 10.1016/j.joen.2019.09.004. Epub 2019 Oct 21.
PMID: 31648800.
21. Themkumkwun S, Kitisubkanchana J, Waikakul A, Boonsiriseth K. Maxillary
molar root protrusion into the maxillary sinus: a comparison of cone beam
computed tomography and panoramic ﬁndings. Int J Oral Maxillofac Surg.
2019 Dec;48(12):1570-1576. doi: 10.1016/j.ijom.2019.06.011. Epub 2019
Jun 22. PMID: 31235390.
22. Dias E, Cotrim K, Brito F, Bellinazzi J. Tomographic evaluation of the
prevalence of the intraosseous branch of the posterior superior alveolar
artery. 2020; 7: 60-5.
23. Velasco-Torres M, Padial-Molina M, Avila-Ortiz G, García-Delgado R, OʼValle
F, Catena A, Galindo-Moreno P. Maxillary Sinus Dimensions Decrease as
Age and Tooth Loss Increase. Implant Dent. 2017 Apr;26(2):288-295. doi:
10.1097/ID.0000000000000551. PMID: 28125519.
24. Bornstein MM, Ho JKC, Yeung AWK, Tanaka R, Li JQ, Jacobs R. A
Retrospective Evaluation of Factors Inﬂuencing the Volume of Healthy
Maxillary Sinuses Based on CBCT Imaging. Int J Periodontics Restorative
Dent. 2019 Mar/Apr;39(2):187-193. doi: 10.11607/prd.3722. PMID:
30794254.
25. Schriber M, von Arx T, Sendi P, Jacobs R, Suter VG, Bornstein MM. Evaluating
Maxillary Sinus Septa Using Cone Beam Computed Tomography: Is There
a Diﬀerence in Frequency and Type Between the Dentate and Edentulous
Posterior Maxilla? Int J Oral Maxillofac Implants. 2017 Nov/Dec;32(6):13241332. doi: 10.11607/jomi.5854. PMID: 29140376.
26. Hameed S, Bakhshalian N, Alwazan E, Wallace SS, Zadeh HH. Maxillary
Sinus Floor and Alveolar Crest Alterations Following Extraction of Single
Maxillary Molars: A Retrospective CBCT Analysis. Int J Periodontics

SCIRES Literature - Volume 4 Issue 2 - www.scireslit.com

Page - 039

Restorative Dent. 2019 Jul/Aug;39(4):545-551. doi: 10.11607/prd.3865.
PMID: 31226194.
27. Ahmet Kasikcioglu, Ayse Gulsahi. Relationship between maxillary sinus
pathologies and maxillary posterior tooth periapical pathologies. Oral Radiol.
2015; 32(3): 180–186. https://bit.ly/2GbO8Kw
28. Mehra P, Murad H. Maxillary sinus disease of odontogenic origin. Otolaryngol
Clin North Am. 2004 Apr;37(2):347-64. doi: 10.1016/S0030-6665(03)001713. PMID: 15064067.
29. Raman A, Papagiannopoulos P, Kuhar HN, Gattuso P, Batra PS,
Tajudeen BA. Histopathologic Features of Chronic Sinusitis Precipitated by
Odontogenic Infection. Am J Rhinol Allergy. 2019 Mar;33(2):113-120. doi:
10.1177/1945892418811210. Epub 2018 Nov 15. PMID: 30430853.
30. Gürhan C, Şener E, Mert A, Şen GB. Evaluation of factors aﬀecting the
association between thickening of sinus mucosa and the presence of
periapical lesions using cone beam CT. Int Endod J. 2020 Jul 5. doi: 10.1111/
iej.13362. Epub ahead of print. PMID: 32627204.
31. Kawai T, Tanaka R, Yeung AWK, von Arx T, Bornstein MM. Frequency
and type of incidentally detected radiodensities in the maxillary sinus: a
retrospective analysis using cone beam computed tomography (CBCT). Clin
Oral Investig. 2019 Mar;23(3):1091-1099. doi: 10.1007/s00784-018-2541-8.
Epub 2018 Jun 28. PMID: 29951976.
32. Kamburoğlu K, Yılmaz F, Gulsahi K, Gulen O, Gulsahi A. Change in
Periapical Lesion and Adjacent Mucosal Thickening Dimensions One
Year after Endodontic Treatment: Volumetric Cone-beam Computed
Tomography Assessment. J Endod. 2017 Feb;43(2):218-224. doi: 10.1016/j.
joen.2016.10.023. PMID: 28132708.
33. Eren Yildirim, Mehmet Ertugrul Ciftci, Gulen Kamak, Ali Murat Aktan.
Evaluation of the relationship between maxillary sinus ﬂoor position and
maxillary sinusitis using cone beam computed tomography. Oral Radiol.
2017; 33:16–22. https://bit.ly/2TwakSy
34. Rosado LPL, Barbosa IS, de Aquino SN, Junqueira RB, Verner FS. Dental
students’ ability to detect maxillary sinus abnormalities: A comparison
between panoramic radiography and cone-beam computed tomography.
Imaging Sci Dent. 2019 Sep;49(3):191-199. doi: 10.5624/isd.2019.49.3.191.
Epub 2019 Sep 24. PMID: 31583201; PMCID: PMC6761065.
35. Terlemez A, Tassoker M, Kizilcakaya M, Gulec M. Comparison of conebeam computed tomography and panoramic radiography in the evaluation
of maxillary sinus pathology related to maxillary posterior teeth: Do apical
lesions increase the risk of maxillary sinus pathology? Imaging Sci Dent.
2019 Jun;49(2):115-122. doi: 10.5624/isd.2019.49.2.115. Epub 2019 Jun 24.
PMID: 31281788; PMCID: PMC6597370.
36. Constantine S, Clark B, Kiermeier A, Anderson PP. Panoramic radiography
is of limited value in the evaluation of maxillary sinus disease. Oral Surg
Oral Med Oral Pathol Oral Radiol. 2019 Mar;127(3):237-246. doi: 10.1016/j.
oooo.2018.10.005. Epub 2018 Oct 19. PMID: 30477956.
37. Dau M, Marciak P, Al-Nawas B, Staedt H, Alshiri A, Frerich B, Kämmerer
PW. Evaluation of symptomatic maxillary sinus pathologies using panoramic
radiography and cone beam computed tomography-inﬂuence of professional
training. Int J Implant Dent. 2017 Dec;3(1):13. doi: 10.1186/s40729-0170075-5. Epub 2017 Apr 5. PMID: 28382560; PMCID: PMC5382121.
38. Sheikhi M, Pozve NJ, Khorrami L. Using cone beam computed tomography
to detect the relationship between the periodontal bone loss and mucosal
thickening of the maxillary sinus. Dent Res J (Isfahan). 2014 Jul;11(4):495501. PMID: 25225564; PMCID: PMC4163829.
39. Maillet M, Bowles WR, McClanahan SL, John MT, Ahmad M. Cone-beam
computed tomography evaluation of maxillary sinusitis. J Endod. 2011
Jun;37(6):753-7. doi: 10.1016/j.joen.2011.02.032. Epub 2011 Apr 16. PMID:
21787483.
40. Leo G, Triulzi F, Incorvaia C. Sinus imaging for diagnosis of chronic
rhinosinusitis in children. Curr Allergy Asthma Rep. 2012 Apr;12(2):136-43.
doi: 10.1007/s11882-012-0244-9. PMID: 22297923.

Scientiﬁc Journal of Research in Dentistry

ISSN: 2640-0928

41. Munhoz L, Abdala Júnior R, Abdala R, Asaumi J, Arita ES. DiﬀusionWeighted Magnetic Resonance Imaging in Maxillary Sinuses Inﬂammatory
Diseases: Report of Three Cases and Literature Review. J Oral Maxillofac
Res. 2018 Jun 29;9(2):e4. doi: 10.5037/jomr.2018.9204. PMID: 30116516;
PMCID: PMC6090247.

SCIRES Literature - Volume 4 Issue 2 - www.scireslit.com

Page - 040

42. Hsu CC, Sheng C, Ho CY. Eﬃcacy of sinus ultrasound in diagnosis of acute
and subacute maxillary sinusitis. J Chin Med Assoc. 2018 Oct;81(10):898904. doi: 10.1016/j.jcma.2018.03.005. Epub 2018 May 18. PMID: 29779998.

