
Introduction
Many years have gone by since the Brussels consensus in 1996 (Management 

of rhinosinusitis in children: consensus meeting, Brussels, Belgium, September 
13, 1996. Clement PA et al, Arch Otolaryngol Head Neck Surg, 1998), on the 
management of inflammatory disease of the paranasal sinuses in children. Still 
today, unfortunately there is an exaggerated use of radiologic study requests for 
paranasal sinuses, this mainly in Emergency Rooms. What persists is a “sinusitis 
radiologic epidemic”, observed in the different medical specializations involved 
in diagnosis and treatment. 

The aim of this chapter is to show the indications and contraindications of 
X-ray exams, CT Scan and Magnetic Resonance Imaging related to inflammatory 
and infectious situations of the paranasal sinuses.
The risks

One of the first aspects to be considered when dealing with ionizing radiation 
is that it is absorbed by the organism cumulatively, in the short and medium terms. 
Doubtlessly, the amount of radiation in a conventional X-ray or digital exam of the 
paranasal sinuses is fully within safety limits; notwithstanding this, what should 
be remembered is the patient´s risk/benefit ratio. This ratio is ever more important 
in the indications for CT scans, as, depending on the equipment, a CT scan exam 
may radiate a patient dozens of times more than a simple facial X-ray. MRI does 
not have ionizing radiation, as it is based on electromagnetic waves. These waves 
have a frequency similar to those of radio and television, for example. Their 
indications in situations of sinusitis nevertheless, are specific, as we will see 
further along in this chapter. 
Indications and contraindications of imaging diagnostic exams
Conventional or digital radiography

During the first 12 months in the life of a child there are no indications for 
radiologic investigations. This is an internationally established management, as 
indicated in the Brussels Consensus in 1996, published by Clement et al, in 1998. 
The reasons for this are the following: the frontal and sphenoid sinuses are as 
yet not developed, the maxillary sinuses have very small sizes and the ethmoidal 
cells generally have a physiologic thickening of the mucosa. At this phase there 
is a non-specific hypo-transparency of these cavities, regardless of the existence 
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of disease or otherwise. Radiographies taken under these conditions are almost 
always interpreted as presenting “inflammatory sinusopathy” and, consequently, 
lead to the use of antibiotics. 

Figure 1 shows a facial radiog-
raphy carried out on a 13 month old 
child, with craniofacial traumatism, 
without complaints or signs of the 
upper airways disease. Observe the 
hypo-transparency of the paranasal 
sinuses, without clinical significance 
in this age bracket.

Figure 2 exemplifies the pro-
portion of the bone structures and 
the ethmoidal cells in a 9-month old 
child. By adding the massive sphe-
noid bone (more than 1 third of the 
area) to the various bone trabeculae 
in the ethmoidal labyrinth, what can 
be seen is that the amount of air 
(responsible for the transparency of 
airway cavities) is reduced at this 
age. Any degree of associated physi-
ological mucosa thickening will cer-
tainly determine hypo-transparency 
or “veiling” in an X-ray study.

We believe that the best way 
of avoiding the use of facial sinuses 
X-rays in the first year of life is to 
conclude that radiologic studies are 
“non-specific for this age bracket”, 
mentioning the Brussels Consensus 
(1996) as a reference.

In older children, the degree of 
sensitivity to detect a maxillary and 
frontal sinusitis is good, however, it is 
estimated that up to 30% of situations 
may not be recognized. The paranasal 
sinuses that are the most difficult to 
assess are the ethmoidal and sphenoid 
sinuses, where there are studies that 
indicate that up to 40% of results are 
false-negative. This added to the fact 

that children have more and more contact with pollution in urban centers and air 
conditioned environments, determining a mucosal edema of the paranasal sinuses, 
without there being a clinical situation of bacterial sinusitis. In such cases, a slight 

Figure 1. Child at 13 months of age, without an 
inflammatory disease of the upper airways. Radiograph 
carried out due to a nasal trauma. The hypo-transparency 
of the maxillary sinuses should not be valued.

Figure 2. CT Scan of a 9-month old child. Observe 
the proportion between the bone structure and air in 
the small cells of the ethmoid sinus. The sum of these 
attenuation coefficients (“densities”), the “white of 
the bones” and the “black of the air”, ends up in a 
“grey” transparency in the conventional radiograph, 
and can simulate hypo-transparency. This could 
also be incorrectly interpreted as an “inflammatory 
sinusopathy.”
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thickening of the mucosa is commonly found in the X-rays and should not be 
valued, especially when the thickness of the mucosa is less than 4 mm in small 
children, and 5 mm in adolescents and adults.

Therefore, radiographies of the paranasal sinuses should be requested only in 
cases with an unfavorable evolution, after days of treatment, to a sinusal situation, 
in case of clinical doubt.

An additional aspect that should be considered when requesting a radiographic 
exam is the persistence of some degree of mucosal thickening in the paranasal 
sinuses, even after clinical improvement. It may take up to three weeks for the 
mucosal thickening to disappear, after treatment.

An indication for conventional X-rays that maintains its indication is the 
incidence of a profile for cavum. A radiography carried out with the correct 
technique, without swallowing and the mouth closed, allows for a good assessment 
of the dimensions of the pharyngeal tonsil, classifying it as normal or with a slight, 
moderate or accentuated volume increase.
CT Scans

A CT scan is an excellent method to assess the paranasal sinuses and 
surrounding structures. However, at the same time, it is an exam that requires 
the greatest common sense and caution when requesting it. The ease that exists 
nowadays in carrying out this exam is enormous, and first -aid centers oftentimes 
obtain speedy results, unfortunately “offsetting” this with short periods in the 
medical visit. We should underscore that the one who should be treated is the 
patient, and not the diagnostic imaging exam.

Indications for a CT scan are for complicated acute sinusitis, whether recurrent 
or chronic. Among the complications we can mention are orbital cellulites, 
periorbital abscess and, albeit more rarely, intracranial abscess and ophthalmic 

vein thrombosis. The exam should be 
carried out with an intravenous injection 
with iodine contrast (except when there is 
an absolute contraindication). Otherwise, 
it will not be possible to differentiate 
between the cellulites and the abscess. 
A venous thrombosis can also not be 
neglected in this situation.

Figure 3 shows an example of an 
orbital cellulitis due to complications of 
sinusitis. In this case, the indication to 
carry out an exam through a CT scan is 
important, as it eliminates the presence 
of a periorbital abscess, completely 
modifying the treatment behavior.

CT scans are also indicated in cases 
of persistence of the hypo-transparency 
of the paranasal sinus, in eventual 
conventional control radiographic exams. 

Figure 3. Exam through a CT Scan showing 
signs of an orbital cellulitis due to sinusitis com-
plications. Observe the content of the left maxil-
lary sinus and in the ipsilateral ethmoidal cells, 
accompanying the infiltration of the intra-orbital 
fat planes, in the extra as well as in the intraconal 
situation, besides the thickening of the extrinsic 
adjacent muscles due to myositis.
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There are different reasons why a paranasal airway cavity does not contain air. 
Further details on these situations will be approached in the topic on the false-
negative results for sinusitis, further on in this chapter.
Magnetic Resonance Imaging

Magnetic resonance has a considerable advantage, that of not using ionizing 
radiation. The method based on an electromagnetic field and radiofrequency 
waves is safe, and is even used for studies during pregnancy.

Most of the time there is the disadvantage, the fact the child needs to undergo 
general anesthesia to carry out the exam, which demands a relatively long time 
in a rather uncomfortable compartment. Additionally, it has shortcomings when 
showing the cortical bone structure, not allowing for a complete assessment of the 
anatomy of the paranasal sinuses and the nose.

Indications for magnetic resonance include the investigation of intracranial 
complications of sinusitis (Figure 4) and the suspicion of fungal sinusitis. 

Figure 4. Magnetic resonance study carried out to investigate complications from sinusitis. There are 
signs of orbital cellulites to the left, characterized by the infiltration of intra-orbital fat planes, myositis 
in the extrinsic muscles of this orbit and impregnation of the meningeal planes by the roof of this orbit. 
Figure 4A (right) corresponds to a more anterior coronal acquisition, with a better view of the ethmoidal 
sinusitis and Figure 4B (left), a more posterior plane, evidencing the thickening and the impregnation of 
the supraorbital meningeal planes. Both are T1 weighted images, with fat suppression, after an intravenous 
gadolinium injection.

In the pediatric universe, fungal sinusitis may occur in older children and 
adolescents, and may have several forms of presentation. It is a differential 
diagnosis with chronic sinusitis, where even in the diagnosis by imaging (X-rays 
and CT Scan), findings are not always conclusive. In the acute phase, radiologic 
findings are totally non-specific, identical to those of a viral, allergic or bacterial 
process. In the chronic stage, the presence of content with high attenuation 
coefficients (“ hyper-dense” material) inside one or more paranasal sinuses is 
suggestive of fungal etiology, albeit not being a patognomic finding.

On the other hand, magnetic resonance makes it possible to indicate a 
diagnosis of fungal sinusitis with a greater degree of specificity, when the content 
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in the nasal cavity presents iso- or hyper-intense material in the T1 weighted 
images and hypo-intense in the T2 images (contrary to the non-fungal contents, 
that habitually present hyper-intense content in T2). Frequently it is possible to 
observe the thickened sinusal mucosa forming a sort of a hyper-intense frame 
internally coating the cavity, whilst the central secretion presents little or almost 
no signal in the T2 weighted sequence. The hypothesis of a fungus in these 
cases should be deemed as being highly probable. Aspergillus sp is the most  
frequent agent.

Invasive aspergillosis is rare in the nose and the paranasal sinuses, mainly in 
children. This occurs in immunocompromised patients. Therefore, the investigation 
of fungal sinusitis is but one of the indications of magnetic resonance.
False-positive results for sinusitis

At times the paranasal sinus may appear hypo-transparent or “veiled” in a 
conventional radiologic exam, and be interpreted as an inflammatory situation. 
One of the most common causes is the hypo-development of the maxillary 
sinus. The most frequent cause arises from the lateral deviation of the uncinated 
process, to such a point that it significantly narrows the ethmoidal infundibulus 
and consequently makes aeration difficult, as well as the development of the 
maxillary sinus. This is a precise indication to carry out a CT Scan. Figure 5 
shows an example.

Benign neoplasms can 
also alter the transparency 
of the paranasal sinuses in 
conventional radiography. 
As examples, we can men-
tion fibrous dysplasia, or 
cement-ossifying fibroma 
and cists of a dental origin 
(dentigerous or odontogenic, 
that grow on the inside of the 
paranasal aerial cavity), and 
may pose problems when 
it comes to their clinical 
detection. When a child is 
seen due to complaints in 
the upper airways, and car-
ries out a conventional X-ray 

study, the hypo-transparency of the paranasal sinus oftentimes is interpreted as a 
reason for the treatment of a false sinusitis, with the unnecessary administration 
of therapy with antibiotics. Figure 6 shows an example of fibrous dysplasia in the 
maxillary sinus.

Figure 5. Lateral deviation of the left uncinated process leading 
to a significant narrowing of the adjacent ethmoidal infundibulus. 
Consequently the maxillary sinus is hypo-plastic.
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Figure 6. Fibrous dysplasia in the floor of the right maxillary sinus in a 9 year-old boy, well characterized 
in an exam by CT Scan (6B. left) Conventional radiography shows hypo-transparency in the corresponding 
maxillary sinus, simulating a sinusitis (6A. right).

Conclusion
Imaging diagnostic methods should be requested based on a great deal of 

common sense, always taking into account the real need for them. We should 
avoid having a patient submitted to radiation or to general anesthesia without a 
very clear goal, and if the result will or not change the therapeutic management. 
Control exams should also be avoided when the clinical evolution is favorable. 
Clinical information is very important when requesting exams, in the sense that 
any mucosa thickening in the paranasal sinuses should not lead to the conclusion 
that it is an inflammatory sinusopathy or a sinusitis in the radiologic report. 

Throughout the last few years we have come to realize that the integration 
between different medical specializations, with an exchange of information and 
of experiences, as well as through the dissemination of up-dated concepts, has 
contributed ever more so that children can now be seen, investigated and treated 
more correctly, with less exposure to radiation and a lower frequency in the 
administration of antibiotics without precise indications.
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