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RESUMO

Os disturbios inflamatdrios e obstrutivos das glandulas salivares maiores sdo muito
comuns e podem estar inter-relacionados. A sialadenite € um termo genérico que se
refere as alterac6es inflamatdrias e pode ter causa infecciosa, de origem bacteriana
ou viral, ndo infecciosa ou, ainda, por obstrucdo. A sialolitiase, uma das causas de
distarbios obstrutivos, se da pela formacgéo de estruturas calcificadas no interior dos
parénquimas ou ductos, em decorréncia da deposicédo de sais de calcio ao redor de
debris, notadamente na luz dos ductos. Como ferramenta para o diagndstico dessas
alteracdes, pode-se lancar mao da ultrassonografia, método seguro, sem efeito
deletério conhecido, de custo reduzido, facil execucdo e que permite a aquisicdo de
imagens em tempo real, comboa resolucéo. A presente revisdo sistematica e meta-
analise teve como objetivo analisar estudos que realizaram avaliacdo comparativa da
acuracia diagnodstica da ultrassonografia para o diagnéstico de sialadenites e
sialolitiase, comparativamente a outros métodos de diagndstico por imagem. Foi
realizada busca nas bases de dados eletrébnicas PubMed (National Library of
Medicine), Web of Science (Thomson Reuters), EMBASE (Elsevier) e SCOPUS
(Elsevier), que resultaram naselecdo de 1.205 referéncias. A amostra final foi
composta por 10 artigos que contemplaram os critérios de elegibilidade. Foram
coletados dados sobre os autores, data de publicacédo, tipo de estudo, alteracdo ou
patologia avaliada, glandula avaliada e valor diagnéstico da US (ultrassonografia),
considerando sua acuracia, sensibilidade,especificidade, valor preditivo positivo, valor
preditivo negativo, razdo de verossimilhanca positiva e razdo de verossimilhanca
negativa. A ultrassonografia apresentou resultados satisfatérios para o diagndstico
das alteragcBes inflamatérias e obstrutivas das glandulas salivares maiores que,
comparativamente a outros exames diagndsticos por imagem, a habilitam como um
método de escolha para este propdésito.

Palavras-chave: Sialolitiase. Sialadenite. Ultrassonografia. Diagndstico por
imagem. Glandulas salivares.



ABSTRACT

Diagnostic accuracy of ultrasonography in the assessment of inflammatory and
obstructive diseases of the major salivary glands - A systematic review and
meta-analysis

Inflammatory and obstructive disorders of the major salivary glands are very common
and may be interrelated. Sialadenitis is a generic term that refers to inflammatory
changes in these glands and may have an infectious, bacterial or viral origin, non-
infectious or even obstruction. Sialolithiasis, one of the causes of obstructive disorders,
is caused by the formation of calcified structures within the parenchyma or ducts of the
salivary glands, as a result of the deposition of calcium salts around debris, notably in
the lumen of the ducts. As a tool for the diagnosis of these alterations, ultrasound can
be used, a safe method, which does not emit ionizing radiation, has no known
deleterious effect, is inexpensive, easy to perform and which allows the acquisition of
images in real time, with good resolution. Given these assumptions, the present
systematic review and meta-analysis aimed to analyze studies that performed a
comparative evaluation of the diagnostic accuracy of ultrasound for the diagnosis of
sialadenitis and sialolithiasis, compared to other diagnostic imaging methods. A search
was performed in the electronicdatabases PubMed (National Library of Medicine), Web
of Science (Thomson Reuters),EMBASE (Elsevier) and SCOPUS (Elsevier), which
resulted in the selection of 1,205 references. After reading titles and abstracts, 205
studies remained. These, read in full, led to 10 articles that met the eligibility criteria.
Data on authors, date of publication, type of study, alteration or pathology evaluated,
gland evaluated and diagnostic value of US (ultrasonography), considering its
accuracy, sensitivity, specificity, positive predictive value, negative predictive value,
positivelikelihood ratio and of negative likelihood. Ultrasonography showed satisfactory
results for the diagnosis of inflammatory and obstructive changes in the major salivary
glands, which, compared to other diagnostic imaging tests, make it a method of choice
for this purpose.

Keywords: Sialolitiasis. Sialadenitis. Ultrasonography. Diagnostic Imaging. Salivary
Glands.
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1 INTRODUCAO

Tem-se que 82,9% do total de alteracbes das glandulas salivares maiores
(GSM) sao benignas, sendo majoritariamente sialadenites e sialolitiase. A prevaléncia
de condicBes patoldgicas, distirbios inflamatorios e obstrutivos das GSM varia entre
3% e 6% de todas as alteracfes de cabeca e pescoco (AKIN et al., 1991; PNIAK et
al., 2016).

Para aprimorar o processo de diagnostico por imagem na Odontologia,
ferramentas e métodos sdo constantemente desenvolvidos, visando a obtencdo de
mais informacdes, com maior qualidade. Alguns métodos néo invasivos possibilitam o
diagnéstico diferencial de determinadas patologias e contribuem para o planejamento
mais adequado da conduta terapéutica, 0s quais consequentemente levam a um
melhor prognéstico, reducao da necessidade de reintervencdes, maior qualidade de
vida e reducao de custos aos pacientes (THOMAS; DOUGLAS; RASSEKH, 2017).

N&do ha apenas uma modalidade de exame por imagem para auxiliar no
procedimento de imagem diagndsticos aplicaveis, como radiografia panoramica,
ultrassonografia (US), sialoendoscopia, sialografia com contraste iodado, tomografia
computadorizada de feixe cdnico (TCFC) e ressonancia magnética (RM). Em
determinadas situacdes, mais de um método pode ser aplicado (GONCALVES et al.,
2017; GONCALVES et al., 2018; GRITZMANN, 1989; ISTEMIHHAN et al., 1991;
SCHWARZ et al., 2015;).

Exceto para a US e RM, os demais métodos requerem exposi¢cao aos raios X
ou sdo invasivos. Devido ao excelente delineamento do sistema ductal, JAGER e
colaboradores (2000), consideram a sialografia radiografica como padrdo de
referéncia para avaliar sialolitiase das GSM. Thomas e colaboradores (2017),
lembram que a TCFC apresenta como desvantagem a aplicacdo de radiacao
ionizante, ao passo que apresenta alta sensibilidade e especificidade para o
diagnéstico de sialolitiase, além de ser capaz de detectar neoplasias ou abscessos.

Como meétodo diagnoéstico util no processo de investigacdo de alteracdes e
patologias que afetam as GSM, pode-se lan¢car mao da US, por se tratar de um método
seguro, ndo emissor de radiac&o ionizante, que possibilita a visualizacéo dos tecidos
moles da regido orofacial em imagens com boa resolugéo, em tempo real, com ampla

disponibilidade e custo reduzido. No entanto, o uso da US é altamente dependente de
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um operador experiente. (ISTEMIHHAN et al., 1991; JAGER et al., 2000; NG et al.,
2017; TERRAZ et al., 2013; THOMAS; DOUGLAS; RASSEKH, 2017).

Diante desta nova perspectiva, a presente revisdo sistematica e meta-analise
se propds a selecionar e analisar estudos que avaliaram a acuracia diagnostica da US
comparativamente a outros métodos de exame por imagem, para o diagndéstico de

sialadenite e sialolitiase.



13

2 OBJETIVOS
2.1 Objetivo Principal

Avaliar a acuracia diagnéstica da ultrassonografia para o diagnéstico de
sialadenites e sialolitiase, comparativamente a outros métodos diagnosticos por
imagem.
2.2 Objetivos Especificos

Comparar a sensibilidade, a especificidade, o valor preditivo positivo e o valor

preditivo negativo da ultrassonografia para o diagnostico de sialadenites e sialolitiase,

em relagdo aos outros métodos de diagndstico por imagem.
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3 RESULTADOS

Os resultados do estudo foram descritos na forma de artigo, escrito na lingua
inglesa, para ser submetido ao periédico European Journal of Radiology (Qualis Al,
Fator de impacto: 3528 em 2022).

3.1 Artigo

TITLE: Diagnostic accuracy of ultrasonography in the assessment of inflammatory and
obstructive diseases of the major salivary glands - A systematic review and meta-

analysis

KEYWORDS: Salivary Gland Calculi, Sialadenitis, Ultrasonography, Diagnostic
Imaging, Salivary Glands

1 INTRODUCTION

It is estimated that 82,9% of the total alterations of the major salivary glands
(MSG) are benign, mostly sialadenitis and sialolithiasis. The prevalence of pathological
conditions, as well inflammatory and obstructive disorders of the MSG, ranges
between 3% and 6% of all pathological conditions of head and neck.*?

In order to improve the diagnostic imaging process in dentistry, tools are
continually developed for providing more information with higher quality. Some non-
invasive methods allow the differential diagnosis of certain pathologies and contribute
to adequate planning of the therapeutic approach, reduction of the need for
reinterventions, better quality of life and cost reduction.®

There is no just standard test method to establish the diagnosis of sialadenitis
and sialolithiasis, there is a wide variety of diagnostic imaging procedures, such as
panoramic radiography (US), endoscopy, iodinated contrast sialography, ultraconic
(CBCT) and magnetic resonance imaging (MRI), in some situations more than one
method can be applied.1*’

Except for US and MR, others diagnostic imaging methods require exposure to
X-rays or are invasive. Due to its excellent delineation of the ductal system, some

authors8, for example, consider radiographic sialography the standard reference to
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assess sialolithiasis in GSM. CBCT has the disadvantage of applying ionizing
radiation, while it has high sensitivity and specificity for the diagnosis of sialolithiasis,
in addition to being able to detect neoplasms or abscesses.?

As an useful diagnostic method in the investigation of alterations and
pathologies that affect MSG, the US can be used due to it is a safe method, which
does not emit ionizing radiation, allows the visualization of the soft tissues of the
orofacial region with good resolution images, in real time, with low cost. However, the
use of ultrasound is highly operator dependent.:3:9-10

In view of this new perspective, the present systematic review and meta-
analysis evaluated the diagnostic accuracy of US, compared to other imaging

methods, for the diagnosis of sialadenitis and sialolithiasis.

2 MATERIALS AND METHODS

This systematic review and meta-analysis were reported according to the
Preferred Report Items for Systematic Reviews and Meta-Analysis (PRISMA).11 A
protocol was registered in the International prospective register of systematic reviews
(PROSPERO). The registration number CRD42021295 291 was assigned to the

protocol.

2.1 ELIGIBILITY CRITERIA

Original studies of accuracy that compare ultrasonography to other imaging
methods for the diagnosis of inflammatory and obstructive disorders of the MSG were
eligible for inclusion in this systematic review and meta-analysis. The following PIRD
guestion has been applied: P (patients) = individual; | (index test) = ultrasound; R
(reference test) = other imaging method of diagnosis; D (diagnosis) = inflammatory and
obstructive disorders of the MSG.

Abstracts of meetings, editorials, qualitative studies, and letters to the editor

were excluded. No restrictions on language or publication dates were imposed.

2.2 INFORMATION OF SEARCH STRATEGY

In August/2020, computerized searches were performed in the following electronic
databases: PubMed (National Library of Medicine), Web of Science (Clarivate
Analytics), EMBASE (Elsevier) and Scopus (Elsevier).

The following specific search strategies were developed:
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Ultrasound OR Ultrasonography OR Ultrasonographic OR Ultrasonic OR Echography
AND Sialography OR Sialographies OR “Magnetic ressonance imaging” OR “MRI
Scan” OR “MR sialography” OR “Computed tomography” OR “SPECT CT” OR
“‘SPECT CT Scan” OR “Multidetector Computed Tomography” OR “Multislice
Computed Tomography” OR “Cone-Beam Computed Tomography” OR “Cone-Beam
CT Scan” OR “Volume Computed Tomography” OR “Volumetric CT” OR “Volumetric
Computed Tomography” OR “Cone-Beam Computer-Assisted Tomography” OR “CAT
Scan, Cone-Beam” OR “Cone-Beam Computerized Tomography” OR “Cone-Beam
CT” OR “Volume CT” AND “Sialitis” OR “Sialitides” OR Sialadenitis OR Sialoadenitis
OR Sialadenitides OR “Sialoadenitides” OR “Sialolith” OR Sialolithiasis OR
“Siialolithiasis” OR “Salivary Gland Adenitis” OR “Salivary Gland Adenitides” OR
“Salivary Gland Calculi” OR “Salivary Gland Calculus” OR “Salivary Gland Stone” OR
‘Salivary Gland Inflammation” OR “Salivary calculi” OR “Salivary calculus” OR
“Salivary stone” OR “Salivary duct calculi” OR “Salivary duct calculus” OR “Salivary
duct stone” OR “Salivary duct inflammation” OR “Parotitis”.

Searches in Google Scholar and in Open Grey, limited to the first 200 hits were
also conducted.*> A manual search in the reference list of the included articles was
performed as well. After all, for studies whose full texts were unavailable, contact with
authors was made. Duplicate hits were removed from the list upon identification in the
software EndNote Web (Clarivate, Philadelphia, PA, USA).

2.3 STUDY SELECTION

The selection of the studies was performed in two phases. In phase 1, two
independent reviewers evaluated the title and abstract of each reference retrieved.
References whose title and abstract met the eligibility criteria were included straight
away. References whose title and abstract did not provide sufficient information for a
decision on inclusion/exclusion were assessed in phase 2, when the independent
reviewers assessed the full text. References whose full text met the eligibility criteria
were included as well. Discrepancies between reviewers regarding inclusion or
exclusion of the study were resolved with a new assessment of the reference and

discussion between the two reviewers.

2.4 DATA COLLECTION PROCESS
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The data of the included articles were extracted by one reviewer independently
and a second reviewer cross-checked. The information thoroughly the following data
were extracted: last name of the first author and date of publication of the article,
country, sample size, information on the condition assessed and the reference test
employed, statistical analysis used, and results and discrepancies were resolved with
a new assessment of the reference and discussion between the two reviewers of the
systematic review and meta-analysis. For missing information on included studies

data, the authors were contacted.

2.5 DATAITEMS

The data extracted from the included studies were: last name of the first author,
year of publication of the article, country where the study had been carried out, sample
size, information on the condition and the standard test used, information on the
statistical analysis employed, and results of the comparison between the
ultrasonography and the other imaging methods for the diagnosis of inflammatory and
obstructive disorders of the MSG (accuracy, sensibility, specificity, positive predictive

value, negative predictive value, positive likelihood ratio, and negative likelihood ratio).

2.6 QUALITY ASSESSMENT

The risk of bias was measured using the revised tool for the Quality Assessment
of Diagnostic Accuracy Studies (QUADAS-2)3, as shown in the Supplementary file 1.
The following four items were evaluated: selection of participants, the assessment of
the index test (ultrasonography), the diagnostic test used as a reference, and the time
between the assessment of the outcome with the index test (ultrasonography) and the
evaluation of the outcome with the reference test. Applicability concerns were also
evaluated. The following three items were assessed: patient selection, index test, and
reference standard. For each item, each study could be classified as a low risk of bias

study or a high risk of bias study.

2.7 SYNTHESIS OF RESULTS
The results of studies with similar methods were aggregated. Meta-analyses
were conducted with the MedCalc statistical software, version 19.2.6 (MedCalc

Sofware bv, Ostend, Belgium; https://www.medcalc.org; 2020).
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3 RESULTS
3.1 STUDY SLECTION PROCESS

The selection process of references included in this systematic review and
meta-analysis is presented in the form of a flow chart (Figure 1). A total of 1.205 records
were identified in the searches in the four electronic databases. After the removal of
250 duplicates, 955 references remained. The title and abstract of the 955 references
were assessed regarding eligibility. A total of 750 studies were excluded and 205
references were selected for full text assessment. The full texts of 44 articles were not
found (Apendix). Attempts to purchase the article online were performed, but some
studies were unavailable. Among the 205 references whose full texts were evaluated,
10 met the eligibility criteria and were included in systematic review and only four in
meta-analysis.

Figure 1. Flowchart of the systematic review and meta-analysis.
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[ Identification of Studies via databases and registers ]

Inicial search (08/23/2020) = 1205
c e Web of Scince (122)
% e Embase (127)
% e Scopus (296)
= e Pubmed (660)
3
) { 250 duplicate records removed ]
[ 955 titles and abstracts]
( 750 excluded:
* 90 duplicate
* 660 not meet the eligibility
L criteria
o 205 full text
§ / 195 excluded: \
S « 7 letters to editor
* 44 notfound
* 1 animal study
* 4 duplicates
* 18 untranslatable (german,
french, italian)
* 121 not meet the eligibility
\ criteria /

[ Included } [ 10 selected ]

3.2 CHARACTERISTICS OF INCLUDED STUDIES

The included articles were 10 diagnostic accuracy studies*13. Date of publication was
between 1989 and 2020, and the language of publication was English. The studies
were conduct in Austria’, Czech Republict®, Germany®6811 Hong Kong® Turkey?,
Switzerland'? and United States of America'®. In five studies sialendoscopy®8°1! was

used as standard test, sialography in three*”1° computed tomography®!?® and
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magnetic resonance®?® in two. Clinical follow-up’, plain radiography®, CBCT, and
histopathology’ were comparative methods applied only once.

3.3 SAMPLE CHARACTERISTICS

The sample size ranged from 24 to 2,052 individuals. Seven studies had a
sample with less than 80 participants. 4812 In three studies®’, the number of
participants exceeded 600. Two studies evaluated patients between 1-89 years old>’.
In four studies, individuals ranged in age between seven and 7-82 years old took part
in the survey*®'2, Two studies reported only the mean age of the participants®!t. One
study reported the mean age of men and women separately only*® and another one
did not provide information about age or the mean age of the participants®. In all
included articles male and female individuals were recruited. The characteristics of the

included studies are displayed in Supplementary File 2.

4 RESULTS OF THE INDIVIDUAL STUDIES

The pathological condition most commonly analysed was sialolithiasis, found in
eight studies.?*61° Only two studies'® described benign or malignant tumors as the
most prevalent pathologies. There have been studies comparing US with
sialography?* sialendoscopy*”® or MRI®. There were simultaneous comparisons of US
with sialography and sialendoscopy?° with sialendoscopy, and CBCT6 as well as with
CT and sialendoscopy3. Of the ten studies included in this review and meta-analysis,
only four® 1912 presented US accuracy values, being, respectively, 95%, 94.8%, 96%
and 85%.

In two articles, the sialoendoscopy was the most accurate method for
examination of ductal pathology.°

Two studies exhibited the accuracy of MR sialography similar to digital
sialography, both superior in relation to US.8?

The studies confirmed the good diagnostic value of US for several pathologies,
such as benign tumors and salivary calculi. The accuracy, sensitivity, specificity, PPV,
and NPV ranged between 85-95%, 50-77%, 67,7-100% and 10,5-78%, respectively.

Two studies were focused on the importance of US in the diagnosis of
inflammatory diseases.’® Otherwise, in cases of chronic inflammation, it was

unspecific.
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One study revealed that CBCT is capable of diagnosing sialoliths in general and
tended to be more sensitive than US.5
Finally, a retrospective cohort study showed that US and CT complement each

other to optimize diagnosis.?

4.1 QUALITY ASSESSMENT

The assessment of risk of bias of the included studies is shown in
Supplementary File 1. For patient selection and reference standard, all included
studies had low risk of bias. For the selected index test, one study*® presented low risk
of bias. Considering flow and timing, one study had high risk of bias.*

As regards applicability concerns, all included studies had low risk of bias for
patient selection and reference standard, but for index test one study!?® had unclear

risk and one presented high risk of bias.*

4.2 SYNTHESIS OF THE META-ANALYSES

Only comparisons between US and sialendoscopy for the diagnosis of
sialolithiasis were feasible for the present meta-analyses. Sensitivity, specificity,
positive predictive value (PPV), and negative predictive value (NPV) were assessed.
The standard error was calculated by dividing the subtraction of the upper limit and the
lower limit of the confidence interval by 3.92, an established formula stated by the
Cochrane Collaboration in its Handbook for Systematic Reviews!4. The results of the
meta-analyses demonstrated that sensitivity of the US was 80.0% (confidence interval
= 68.7% - 91.3%, 12 = 90.54) (Figure 2), specificity was 94.6% (confidence interval =
93.2% - 95.9%, 12 = 0.00%) (Figure 3), positive predictive value was 96.2% (confidence
interval = 90.8% - 99.9%, 12 = 0.00%) (Figure 4), and negative predictive value was
44.7% (confidence interval = 1.00% - 91.5%, 12 = 97.82%) (Figure 5).
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Figure 2. Sensitivity of ultrasound compared to sialendoscopy.
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Figure 3. Specificity of ultrasound compared to sialendoscopy.
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Figure 4. Positive predictive value of ultrasound compared to sialendoscopy.
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Figure 5. Negative predictive value of ultrasound compared to sialendoscopy.
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The clinical diagnosis of inflammatory processes of the MSG is difficult, due to

the variability of causes and the similarity of their signs and symptoms with several

other alterations. Complementary exams commonly used in the oral health care of

individuals with complaints involving MSG are often inconclusive, due to the quite non-

specific appearance of the images. The identification of an imaging diagnostic method

that can contribute more efficiently to the diagnosis of these alterations becomes,

therefore, important for the improvement of diagnostic accuracy.
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Inflammatory alterations are mainly caused by benign salivary gland
obstructions, the most frequently salivary gland disease. The main symptom is painful
recurrent swelling and the clinical findings include muddy discharge from the salivary
duct. The most widely used imaging diagnostic tools for management of these
alterations are sialoendoscopy*®, ultrasound!?, plain radiography®, magnetic
resonance®, computed tomography or CBCT*3 and sialography?.

The use of US for this diagnostic purpose has several advantages, such as
safety and the possibility of evaluating images in real time. US is also more accessible
and less expensive than other methods. In fact, there have been no known harmful
effects, since the US does not expose patients to ionizing radiation, making the
procedure safer than other diagnostic techniques, such as CBCT or plain
radiography®12. Furthermore, this method provides images of soft tissues, which is
crucial for this purpose. Otherwise, some of the disadvantages are the need of an
experienced operator, considering that it is a scanning method in which the images are
displayed instantaneously. Other shortcoming is the possibility of changes on the
typical imaging aspect of anatomical references, caused by changes of the probe
positioning on the skin. The possibility of storing images in videos can contribute to
reducing the dependence of the examiner for the exam.®

The diagnostic value of US has been demonstrated, but the comparative
assessment of its diagnostic accuracy to other methods used for the diagnosis of
inflammatory changes of the MSG needed to be performed. This idea is the central
premise of the present systematic review and meta-analysis, whose results may
contribute to improve the guidance of clinicians in the evaluation of patients with
complaints involving MSG.

After removing studies that did not meet the inclusion criteria, the present
systematic review and meta-analysis evaluated 10 articles.*13 Of these, the first study
evaluating US for the diagnosis of salivary gland diseases dates back to 1989’. The
sample size of the included studies ranged from 24 to 2052. Once US presented good
diagnostic value for pathologies in general, some studies recommended US as the
exam for the first care of patients with complaints involving MSG, followed by
sialendoscopy, in case of need to investigate small calcifications in the ductal
system.*57

The quality assessment of the selected studies revealed some shortcomings of

the sample. It was included a study that presented high risk of bias?, related to the flow
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and timing. Their US images were obtained after canulating of the main ducts and
contrast injections used in sialographies, which may have compromised the results of
the US because of the movement artifacts and the presence of dental prostheses that
may have a strong influence on the results. As result, this relevant issue compromised
the applicability concern of its index test. Another article, which conducted a
retrospective study3, presented unclear risk of bias related to the index test and its
applicability concern, due to have not been identified the technique and extent of US
examinations included in the sample.

The meta-analysis showed that in order to rule out the diagnosis of inflammatory
and obstructive disorders of the MSG, the high sensitivity of US in relation to
sialendoscopy, has a high negative predictive value, that is, when a negative result is
less likely that the patient has some alteration. On the other hand, when the US method
is applied with the intention of diagnosing a certain alteration, it was also possible to
observe high specificity, which, consequently, results in a greater impact on the
positive predictive value, that is, if the evaluation with US gives a positive result, it is
very unlikely that the patient does not actually have alterations in the MSG.

It is also important to mention that although the US accuracy values were high,
most studies indicated that the other reference methods were superior for the
diagnosis of certain conditions. US was helpful in detecting non-opaque intraductal
salivary calculi, but for the evaluation of chronic inflammatory diseases gave non-
specific information*2 or only detected advanced cases’. Although it was not a goal of
the present systematic review and meta-analysis, the description of the typical image
of the conditions assessed may also contribute to improve of knowledge about the
potentialities of the US for the diagnosis of MSG’s inflammatory changes.

Regarding the high diagnostic accuracy of sialendoscopy for sialolithiasis, it is
emphasized that its direct visualization inside the ductal system enables it to detect
even small calculus located inside the ducts, with the advantage of allowing its
immediate removal, in some cases. However, this method presents limitation in the
evaluation of glandular parenchyma, which reduces its ability for evaluating other
pathologies and inflammatory changes of the MSG. Its efficacy as a therapeutic
method was not the objective of the present study and, considering the presented data,
it was not possible to reach a conclusion about its risk as an invasive method for

diagnoses of inflammatory changes of MSG.
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Despite this findings, new researches comparing US with other imaging
methods in the assessment of MSG inflammatory and obstructive diseases will help to
improve knowledge about its diagnostic accuracy. However, it is important to note that
prospective studies comparing US with radiologic examination tools like CBCT may
involve unfavorable side effects/risks and may lead to ethical concerns. The
occurrence of artifacts and considerations regarding limitations on the evaluation of
soft tissues using CBCT must also be discussed*®7.13, Considering the application of
MRI methods, the presence of dental prostheses, lower cost-effectiveness and the
need to inject contrast material are also important issues*?.

The present systematic review and meta-analysis has some limitations. Few
studies meeting the eligibility criteria were available and, therefore, the evaluation of
well-designed studies comparing US with other diagnostic imaging methods is not so
robust. Itis important to emphasize this and question in which situations US is indicated
and if there is any valid questioning for such results and for future and more
enlightening studies.

In conclusion, the high values found for sensitivity and specificity presented by
US found by the present systematic review and meta-analysis show that US are
suitable as the method of choice for diagnosis in patients with inflammatory and
obstructive symptoms involving the MSG. In addition, non-exposure to radiation, real-
time visualization of soft tissues, vascular flow evaluation, high availability, and low
financial cost for the broad examination justify, in themselves, the indication of US as

an important method for evaluating the pathologies studied.
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4 CONSIDERACOES FINAIS

O estudo da acuracia diagnostica da ultrassonografia na avaliagdo de doencas
inflamatorias e obstrutivas das glandulas salivares maiores tem muito a avancar.
Apesar de ser uma técnica adequada para a avaliacdo destas condicfes, ainda sédo
poucos 0s estudos comparativos que apresentam resultados de acuréacia, com teste
de referéncia e método de analise padronizado, ou seja, estudos dispares. Ao
comparar os estudos que atendem a esses critérios, conclui-se que ha diferencas
significativas dos resultados da US em relacdo a, por exemplo, o método da
sialoendoscopia. Devido as limitagbes do estudo, como tamanho da amostra, mais

estudos sdo necessarios.
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