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Viral infections of the upper airway are a frequent reason for a visit to the 
pediatrician’s office, mainly in the winter and spring months. It is estimated that 
5% to 10% of these infections are complicated by acute bacterial sinusitis. It is 
up to the clinician to provide a precise diagnosis, avoiding imaging exams which 
expose the patient to unnecessary radiation and avoiding the prescription of 
antimicrobials, often used to treat self-limiting viral rhinopharyngitis.

On the other hand, the precise prescription of antimicrobials, always based 
on the history and physical exam, can prevent complications such as orbital 
involvement, especially in children younger than six years of age, and intracranial 
complications in adolescents, responsible for hospitalization for intravenous 
antibiotic therapy and oftentimes even surgical interventions.

Abstract
Scott Manning

The mucosal linings of nose and sinus cavities are contiguous and imaging 
studies demonstrate that even acute viral upper respiratory infections are 
characterized by inflammation of the entire system. Thus, the term rhinosinusitis 
is probably more descriptive than the term sinusitis for most conditions involving 
sinus inflammation. Viral illness is the most common predisposing factor and 
young children can average six to eight viral upper respiratory infections per 
year. Other potential predisposing factors include allergic rhinitis, adenoidal 
hypertrophy (inflammation), immunodeficiency, ciliary dyskinesia, aspirin 
exacerbated respiratory disease, cystic fibrosis and environmental pollution. 
Thus, acute and chronic rhinosinusitis accounts for a large percentage of pediatric 
primary care visits. And from a clinical standpoint, pediatric rhinosinusits 
represents more of an endpoint of different interacting conditions rather than one 
specific disease. 
Inflammation

By some estimates, up to 5% of viral upper respiratory infections become 
secondarily infected with bacteria resulting in a more protracted and symptomatic 
clinical course. The pendulum is shifting away from a primary focus on the 
bacteria towards the view that most patients with chronic or refractory disease 
have an underlying hyperinflammatory state which is not always allergy.1 
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Studies of baseline incidence of asthma and allergic rhinitis in developed 
countries indicate an increasing incidence possibly related to the “hygiene 
hypothesis.” Specifically, small families, vaccination, clean water and sanitation, 
early introduction of food antigens and possibly even high fat diet all may 
contribute to an overall Th1 to Th2 shift. Older studies that failed to demonstrate 
a strong association between refractory pediatric rhinosinusitis and allergy were 
no doubt hampered by the insensitivity of skin testing in young children and the 
non-specific symptoms with overlap with other predisposing conditions. Some 
newer studies have shown a stronger association between chronic rhinosinusitis 
and allergy in children than in adults. 

Unanswered questions include how prevalent is true allergy in young 
children, how much IgE, mast cell and eosinophil response is due to non-atopic 
antigens (bacteria, fungi) in the setting of prior breakdown of epithelial defense 
(viruses or eosinophilic degranulation) and how much mast cell and eosinophil 
response is not related to IgE? 2

The “superantigen theory” holds that bacterial or fungal antigens could act 
as superantigens in patients with underlying hyperinflammatory states and bypass 
normal antigen processing with rapid recruitment of eosinophils and rapid onset 
of symptoms. 3. (Figure 1). 

Figure 1. Immunohistochemical stain for major basic protein (eosinophil marker) 
from sinus mucosa in a patient with allergic funal sinusitis. 

This theory may explain the clinical picture, especially in asthmatic children, 
of onset of severe congestion, culture-positive green rhinorrhea and cough within 
less than one day of onset of other viral symptoms. Staphylococcal organisms that 
may be normal flora could potentially act as superantigens in a susceptible patient 
with acute viral illness as the trigger. And because Streptococcus pneumoniae is a 
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strong competitive inhibitor of staphylococci colonization, the newer polyvalent 
pneumococcal vaccines may have added to the problem of increased staphylococci 
colonization. And finally, methicillin resistant Staphylococcus aureus may be a more 
virulent superantigen source than non-resistent Staphylococcus aureus. (Figure 2). 

Figure 2. Microabscesses in an ethmoid sinus in a patient with polyps. Culture 
grew Methicillin Resistant Staphylococus aureus (MRSA) bacteria.

Aspirin exacerbated respiratory disease (AERD) is an updated term for the 
aspirin triad of aspirin sensitivity, asthma, and nasal polyposis (Figure 3). 

Figure 3. Right nasal cavity in a patient with aspirin sensitivity and polyposis.

This condition represents an abnormal regulation of arachadonic acid 
metabolism with elevated cysteinyl leukotrienes and it is not always associated 
with allergic rhinitis. By some estimates up to 20% of steroid dependent asthmatic 
patients without overt nasal polyps may have some degree of AERD and children 
usually have never been exposed to aspirin because of the concern for developing 
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Reye’s Syndrome. Once cystic fibrosis has been ruled out, any patient with 
refractory nasal polyps should be tested for aspirin sensitivity in a controlled 
setting (with available treatment for potential anaphylaxis). Aspirin desensitization 
therapy has been beneficial in uncontrolled studies of adult chronic rhinosinusitis 
patients with AERD.4 

Some authors have postulated a relationship between gastroesophageal 
reflux or even eosinophilic gastritis and pediatric chronic rhinosinusitis but 
studies to date have failed to show any causality. It is likely however that those 
two entities are co-associated with chronic rhinosinusitis as part of the overall 
picture of hyperinflammatory state. Other potential hyperinflammatory co-morbid 
associations with chronic rhinosinusitis may include eczema, asthma, adenoidal 
hypertrophy, recurrent croup and migraine headache. A detailed history of any 
patient with refractory or recurrent rhinosinusits will usually turn up a surprisingly 
large percentage of these associated problems. 
Biofilms

The ability of bacteria to form organized structures on surfaces including 
mucous membranes with increased resistance to local and systemic immune 
defenses probably explains at least some of the relative lack of culture results 
and antibiotic efficacy in many patients with chronic rhinosinusitis. In humans, 
respiratory biofilms have been most extensively demonstrated in lung mucosa 
of cystic fibrosis patients with gram negative infection. Sinus and middle ear 
biofilms have also been demonstrated in humans and in laboratory animal models 
but their significance in chronic rhinosinusitis has yet to be determined.5 

Cystic Fibrosis
Any child with nasal polyposis of otherwise unknown etiology should undergo 

evaluation to rule out cystic fibrosis starting with a sweat chloride evaluation. 
Chronic rhinosinusitis in patients with CF is heterogeneous with perhaps 90% of 
CF patients showing sinus mucosal inflammation radiographically, 70% flareups 
of symptomatic sinusitis and only 20% with overt nasal polyposis. Also, CF 
patients may present later in life, even in adulthood, with chronic rhinosinusitis 
with or without polyposis as their only complaint. This is especially true for 
some heterozygotic genetic patterns. Some authors also feel that CT carrier state 
(one gene) can itself be a risk factor for chronic rhinosinusitis. Clinicians should 
have a low threshold for evaluating for CF even in older patients if the degree of 
inflammation, recurrence or polyposis is unusual. 

There is no distinct histologic criteria for diagnosis of sinus CF but a finding 
of dilated mucosal glands in a patient with unusually severe disease should be 
another trigger for evaluation with sweat chloride testing. 

Treatment decisions for CF patients with CRS are fundamentally no 
different than for other patients. Studies usually show no significant improvement 
of lung function with sinus surgery so the primary goal is improved quality of life. 
As with non-CF patients, surgery for extensive polyposis with significant nasal 
airway obstruction will predictable result in the greatest improvement in quality 
of life. Chronic rhinosinusitis without overt polyposis and nasal obstruction can 
be expected to show lesser but still significant quality of life improvement after 
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surgery.6 Patients with extensive polyposis and CF have high rates of polyp 
recurrence after surgery and should be maintained on topical nasal therapy with 
saline and topical steroids in order to reduce recurrence rates. 
Primary Ciliary Dyskinesia

Primary ciliary dyskinesia is a rare cause of failure of epithelial immune 
defense estimate at approximately one in 30,000 live births. Inheritance is 
autosomal recessive and at least eight associated genes have been identified. 
Most affected patients have a history of neonatal respiratory distress and 
almost all young pediatric patients have persistent middle ear effusions. Only 
50% of patients demonstrate situs inversus (Kartagener’s Syndrome). Chronic 
rhinosinusitis and chronic cough are near universal symptoms and families will 
often describe the presence of unusually thick and stringy nasal mucous. Most 
patients will eventually progress to some degree of bronchiectasis.7 

Usually the first step in evaluation of a pediatric patient with suspected 
primary ciliary dyskinesia (without situs inverse) is to rule out cystic fibrosis. The 
next step for moderate levels of clinical suspicion, if available, can be to measure 
nasal nitric oxide with a nasal probe. Levels under 100 parts per billion are 
considered diagnostic. For patients with a high index of suspicion, a nasal brush 
biopsy for electron microscopic histopathologic examination is the first step. This 
procedure can generally be performed in the outpatient clinic. Positive biopsies 
are usually defined as at least 80% ciliary dysmorphology of outer or inner 
dynein arms, central apparatus defects or combinations thereof. Treatment of 
chronic rhinosinusitis in patients with primary ciliary dyskinesia consists mainly 
of prophylactic antibiotics, potentially in the form of topical nasal sprays. Sinus 
surgery may help patients with refractory disease but some degree of rhinorrhea 
usually persists. 
Anatomy and Imaging

A common story from parents of children with chronic rhinosinusits is that 
they have been told that the fundamental problem is that the sinuses are “too 
small.” In fact, there is no correlation between sinus size or almost any other 
normal anatomic variation and sinusitis.8 Nasal polyposis (inflammation not 
anatomy) does correlate with more disease burden by quality of life studies in 
adults. The relatively common (up to 10%) finding of a small or “hypoplastic” 
maxillary sinus almost never causes pain or other direct symptom but may 
sometimes be associated with a greater likelihood of night time cough (Figure 
2). Radiologists sometimes invoke consternation among parents and primary care 
referring physicians by noting “absence of frontal sinuses” but this is a normal 
finding in young children and in fact, about 8% of people never fully develop 
frontal sinuses (more common in cystic fibrosis patients). Acute and chronic 
rhinosinusitis in children is a consequence of problems with mucosal defense 
(viral illness in conjunction with underlying inflammatory state) rather than 
anatomic abnormalities. 

Computed tomography (CT) for rhinosinusitis has no doubt contributed 
greatly to the exponential increase in imaging studies seen in the Unitied 
States over the last several years. New technologies allowing office based CT 
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imaging as potential profit sources has probably added to the incidence of sinus 
imaging. It is important to keep in mind that young children have 6-8 viral 
upper respiratory infections per year and that these infections can result in sinus 
mucosal inflammation that persists radiographically for up to eight weeks. It is no 
surprise therefore that analysis of head CTs in children under age eight in winter 
and spring presenting for other reasons without sinus symptoms show up to 70% 
with sinus mucosal inflammation.9 Also, mucosal inflammation by CT correlates 
poorly if at all with symptoms of rhinosinusitis in general. Symptoms of facial 
pain and headache in particular fail to correlate with CT findings (in fact headache 
as the primary symptom probably correlates with an increased likelihood of 
complete lack of mucosal inflammation on CT). Air-fluid levels, and significant 
opacification of frontal and sphenoid sinuses (as opposed to peripheral mucosal 
inflammation of ethmoid and maxillary only) may correlate better with symptom 
scores in older patients. Adenoidal hypertrophy, inferior turbinate hypertrophy 
(allergic rhinitis) and severe septal deviation (unusual in children) can obviously 
correlate with nasal obstruction as a primary symptom. The latter findings are 
often not remarked upon by radiologists examining images with “sinusitis” as the 
primary diagnosis. It is important therefore for the clinician to review the images 
themselves rather than to rely solely on the written report. 

As with any diagnostic test, imaging should be considered when it is 
likely to result in a change in therapy. The strongest indications for CT imaging 
for sinus disease are unusual nasal polyposis (rule out tumor) and concern for 
complication such as periorbital cellulitis or intracranial abscess. Imaging can also 
be useful in order to rule out sinus disease in patients with principal complaints of 
headache or nasal obstruction. Plain films can be advantageous for that purpose 
with no need for sedation in young children, less cost and less radiation. The 
relative insensitivity of plain films versus CT in patients with minimal mucosal 
inflammation may be an advantage in terms of better specificity (not being 
positive for clinical irrelevant “disease”) as an initial screen. 

In adult studies with validated quality of life measures, CT findings correlate 
poorly with symptom scores.10 Therefore, with the exception of tumors or 
suppurative complications, CT findings alone do not define a need for surgery, 
especially in children. CT imaging provides necessary landmarks for safe sinus 
surgery but the decision for surgery is generally based upon lack of response to 
medical therapy in patients with imaging proven sinus disease. 
Acute Rhinosinusitis

Up to 2-5% of viral upper respiratory infections in childhood may progress 
to acute bacterial rhinosinusitis (ABRS). Historically, the most common bacterial 
pathogens were the same as with acute otitis media specifically Streptococcus 
pneumoniae, Moraxella catarrhalis and non-typeable Hemophilus influenzae. 

With the advent of newer polyvalent vaccines for Streptococcus pneumoniae, 
non-typeable Hemophilus influenzae has become the most commonly encountered 
organism in both acute and chronic pediatric rhinosinusitis. Also, Staphyloccus 
aureus and in particular, methicillin-resistant Staphylococcus aureus (MRSA), 
appear to be increasing in incidence for both acute and chronic rhinosinusitis 
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perhaps due to loss of competitive inhibition from Streptococcus species.11 
In terms of empiric antibiotic decision making, an increasing percentage of 
Streptocococus pneumoniae isolates show intermediate penicillin resistance and 
an increasing percentage of Hemophilus influenzae isolates are beta-lactamase 
positive. 

Symptoms of ABRS overlap with those of viral illness and allergy and 
it is not surprising that studies using vague symptom criteria alone to define 
disease often show no difference in outcomes between antibiotics and placebo. A 
Cochrane review of studies with radiologic confirmation of ABRS concludes that 
antibiotics can accelerate the time to symptom resolution although no differences 
among antibiotics were evident.12 However, in an age of increasing MRSA, it is 
prudent to perform nasal culture whenever feasible. A culture swab of purulent 
nasal secretions using an otoscope for visualization can be instrumental in making 
the correct antibiotic choice. When MRSA is ruled out or not suspected, the most 
commonly recommended current empiric antibiotic choices for children with 
ABRS are amoxicillin-clavulanate or cefuroxine. 
Chronic Rhinosinusitis

The most common problem presenting to otolaryngologists is that of 
rhinosinusitis symptoms which respond, at least in part, to medical therapy 
but then recur. Common symptoms reported by parents and pediatric patients 
include night time cough, purulent rhinorrhea, fatigue, asthma exacerbation, and 
congestion. Headache or localized pain as the dominant persisting symptom often 
correlates with lack of sinusitis on imaging and warrants a neurology referral for 
migraine or pre-migraine especially if family history is positive for migraine. 
Persisting congestion as the dominant symptom is more often associated with 
adenoid or inferior turbinate hypertrophy – themselves often associated with 
allergic rhinitis. It is important to match the predominate symptom to the right 
diagnosis and treatment plan in order to achieve family satisfaction. “Sinusitis” 
can mean many different things to families and referring physicians but operating 
on clear sinuses for the primary symptom of headache is unlikely to result in a 
successful outcome. 

Interestingly, culture studies of adults with chronic rhinosinusitis (CRS) 
often show little difference between cases and controls with a predominance of 
staphylococci species, some Streptococcus pneumoniae and sometimes Gram-
negative bacteria in patients who have received extensive course of antibiotics. 
However, patients with CRS will usually show more evidence of inflammation 
in terms of polymorphonuclear leukocytes, eosinophils and cytokines versus 
controls. This fact supports the notion that CRS patients tend to be intrinsically 
hyper-inflammatory though not necessarily positive for inhalant allergies. 

Meta-analysis of placebo-controlled studies of CRS have failed to 
demonstrate efficacy for standard antibiotic therapies. A fundamental problem 
with CRS studies lies in the ambiguities of defining the “disease” (probably more 
of a common end-point of many different pathways) and, in fact, the United States 
Food and Drug Administration in 2006 attempted to define CRS for the purpose 
of comparative drug trials. 
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Medical Treatment of Chronic Rhinosinusitis – Demonstrated Efficacy in 
Clinical Trials

Topical Glucocorticoids
Placebo controlled studies of topical glucocorticoids have shown consistent 

benefit for acute and chronic rhinosinusitis symptoms and for rhinosinusitis 
with polyps.13 Steroids can potentially block inflammatory pathways in both 
allergic and non-allergic patients the their efficacy underscores the concept of 
hyper-inflammatory state in most patients with chronic or recurrent disease. 
Topical glucocorticoids are often used in conjunction with other therapies such as 
antibiotics and topical saline. 
Nasal Saline Lavage

Meta-analysis of trials involving saline spray or lavage have consistently 
shown benefit. Saline is usually used in conjunction with other therapies.14 The 
treatment benefit of saline must be kept in mind when interpreting comparative 
studies using saline as a “control”. 
Long-term Macrolide Therapy

Long-term macrolide therapy has been demonstrated to have an anti-
inflammatory effect independent of any anti-microbial effect. Macrolide therapy 
can reduce cytokine production, neutrophil inflammation and production of 
biofilms according to recent studies. It is becoming standard therapy for some 
cystic fibrosis populations and for adults who have failed standard antibiotic 
therapy.15

Oral Glucocorticoids
Systemic steroids have shown a strong treatment effect in comparative 

studies of adults with CRS and polyposis and a lesser effect for CRS without 
polyps. In children, systemic glucocorticoids are usually given for brief periods 
at the onset of therapy to reduce nasal congestion while topical glucocorticoids 
start to take effect. They are also commonly utilized in the peri-operative period 
for patients with polyposis. 
Allergy Immunotherapy

While allergic rhinitis does not seem to be more common in adults with CRS 
versus controls, several studies have found an increased prevalence of allergy in 
pediatric CRS patients. Comparative trials are lacking but retrospective studies 
support the concept that immunotherapy can reduce the incidence of rhinosinusitis 
in selective children. From a practical standpoint, immunotherapy in children is 
usually considered in older patients with demonstrated atopy often with asthma 
who have failed other forms of medical therapy. 
Aspirin Desensitization, Antivirals, Antihistamines

Aspirin desensitization has proven beneficial for aspirin exacerbated 
respiratory disease patients with polyposis in non-comparative trials. Anti-virals 
such as dipyridamole can shorten the course of common upper respiratory 
infections but their side effects can be significant. Antihistamines are obviously 
effective for histamine symptoms of allergic rhinitis but they do not affect the time 
course of CRS.
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Leukotriene Modifiers
Leukotriene receptor antagonists have shown benefit for adult patients with 

polyposis in a few open studies. Leukotriene modifiers in conjunction with 
antihistamines can be equivalent to nasal steroids for symptoms of allergic rhinitis. 
Topical Antibiotics

Topical antibiotics potentially provide a mechanism to deliver high dose 
therapy while minimizing side effects and pressure for development of resistance. 
Mupirocin was developed in the 1980’s as a water soluble topical treatment for 
nasal carriers of Staphylococcus aureus and it is commonly used now for treatment 
of nasal MRSA. Studies have shown that it is effective in treating staphylococci 
carrier state at least for the short term of a few months.16 Some clinicians use it 
empirically for CRS as a .4% solution in saline hoping to eliminate Staphylococcus 
aureus as a superantigen in a predisposed patient. At least one placebo controlled 
trial of topical tobramycin versus saline failed to show any significant difference 
in outcomes. 
Intravenous Antibiotics

Retrospective reviews have demonstrated short-term clinical response 
but high relapse rates and high complication rates. Intravenous antibiotics are 
probably best utilized for treatment of suppurative complications or resistant 
organisms. 
Intravenous Immunoglobulin (IVIG)

Intravenous immunoglobulin has shown benefit in non-comparative 
retrospective reviews of patients with primary immunodeficiency and CRS. 
Medical Treatment of Chronic Rhinosinusitis – No Demonstrated Efficacy or 
Insufficient Evidence
Gastroesophageal reflux

Proton pump inhibitor therapy has not shown benefit for CRS in studies to 
date. Gastroesophageal reflux may be a non-causal co-morbid state in cases of 
association with CRS. 
Topical or systemic anti-mycotics

Much excitement has been generated over the hypothesis that a large 
percentage of CRS in immunocompetent patients was possible due to 
hypersensitivity to inhaled fungal antigen. Trials to date have shown no benefit 
for topical or systemic antifungals over topical saline as placebo. 17

Surgical Therapy for Nasal Congestion
Many pediatric patients presenting with a diagnosis of “sinusitis” have 

chronic nasal congestion refractory to medical therapy as their principal complaint. 
Nasal endoscopy possibly supplemented with imaging often demonstrates 
adenoid hypertrophy and/or significant inferior turbinate hypertrophy. This subset 
of patients and families probably experiences the greatest overall symptom 
improvement with intervention within the overall spectrum of rhinosinus 
symptomatology. Adenoidectomy can not only relieve nasal obstruction but 
can also reduce the incidence of other rhinosinusitis symptoms presumably 
by eliminating an important target for inflammation in general. Conservative 
inferior turbinate reduction by radiofrequency ablation, microdebrider excision 
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or other techniques not only relieves obstruction but also acts as an adjunct to 
medical therapy by allowing better application of topical therapy such as saline. 
The clinician must keep in mind that patients with allergic rhinitis may have 
significant adenoidal hypertrophy even into young adulthood and are more likely 
to experience significant regrowth after adenoidectomy. Conservative nasal 
septoplasty is indicated for older patients with severe obstruction due to septal 
deviation but it is not likely to reduce the incidence of rhinosinusitis. 
Surgical Therapy for Rhinosinusitis
Adenoidectomy

As mentioned previously, pediatric rhinosinusitis is a result of problems 
with mucosal defense, not anatomy. Direct sinus surgery changes anatomy 
and therefore is not the logical starting place in therapeutic decision making. 
Adenoidectomy is the logical first step in young children with image proven 
rhinosinusitis refractory to medical therapy and studies consistently demonstrate 
efficacy although large comparative trials are lacking. Adenoidectomy probably 
benefits more by reducing the target for allergic, bacterial and viral inflammation 
than by making more “room” in the nasopharynx in cases of CRS. 
Ethmoidectomy and Maxillary Antrostomy

Interestingly, though classically viewed as beneficial by improving 
ventilation, ethmoidectomy may actually help by decreasing the target for 
inflammation by reducing the overall mucosal surface area in the process of 
coalescing the honeycomb of ethmoid cells into one main space. Most pediatric 
rhinosinusitis improves with time presumable due to maturation of systemic 
immunity. Patients who have first failed medical therapy then adenoidectomy and 
who have image documented significant sinusitis on imaging with an important 
impact on quality of life or health (asthma exacerabation) are candidates for 
ethmoidectomy/antrostomy. This appears to be a very small percentage of pediatric 
patients overall presenting with CRS. As with adult patients, uncontrolled studies 
show significant improvement in quality of life with both adenoidectomy and 
endoscopic ethmoidectomy with nasal antral windows. Randomized studies 
comparing medical therapy to surgery in children with CRS are lacking but adult 
comparative trials not surprisingly show more quality of life improvement in the 
domain of congestion in surgical patients with polyposis. 

The incidence of pediatric sinus surgery appears to be diminishing as the 
initial exuberance of the late 1980’s and early 1990’s is tempered with experience. 
Surgeons should be especially circumspect in decision making for patients under 
age seven and sinus surgery could potentially impact facial growth and because 
those patients are potentially still improving with maturation of immunity. 
Patients and families considered for endoscopic sinus surgery should be counseled 
that the realistic expectation is to reduce the frequency and severity of symptom 
recurrence. It is not a cure for allergy or viral illness and long term results are 
improved by continued use of appropriate topical nasal medical therapy. 
Suppurative Complications- Periorbital Cellulitis

Periorbital cellulitis is the most common significant suppurative complica-
tion of pediatric rhinosinusitis. Pre-septal cellulitis is much less common than 
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before the introduction of the Hemophilus influenzae B vaccine in 1991 and these 
patients are generally easily managed with systemic antibiotics. Post septal cellu-
litis is defined by signs of chemosis and proptosis and the most common imaging 
finding is a medial subperiosteal abscess or phlegmon. Children under age seven 
have a more favorable prognosis in terms of responding to intravenous antibiotics 
and are more likely to culture a single organism such as non-typeable Hemophi-
lus influenzae. Patients older than age 15 are more likely to have polymicrobial 
synergistic infection with progression on systemic antibiotic therapy leading to 
a need to surgical drainage. Relative indications for surgery include progression 
of disease on antibiotics in general, decreasing visual acuity, large abscess, and 
immunodeficiency. The “correct” surgical approach is defined by surgeon expe-
rience but there is an overall trend away from external ethmoidectomy towards 
endoscopic ethmoidectomy with opening of the adjacent lamina papyracea. 
Suppurative Complications- Epidural Abscess

Young teenage males with small developing frontal sinuses constitute the 
greatest risk group for intracranial complications of sinusitis. Allergic rhinitis, severe 
viral upper respiratory illness and sudden pressure changes from diving or flying are 
often in the historical background. The initial symptoms may be difficult to detect 
such as subtle changes in affect, gait and behavior and a high index of suspicion for 
imaging decisions is appropriate for the high risk demographic patients. Magnetic 
resonance imaging with contrast is more sensitive than computed tomography for 
demonstrating small epidural or subdural abscesses. These patients are managed in 
conjunction with the neurosurgery service and once again the “correct” approach is 
defined by institutional culture and experience. In general, as sinus surgeons have 
become more comfortable with endoscopic drainage of frontal sinuses, these cases 
are managed more frequently with frontal burr hole and endoscopic sinus drainage 
versus frontal sinus cranialization or obliteration.
Decision Making for Endoscopic Sinus Surgery

The strongest indications for surgery are the least frequently encountered 
problems namely suppurative complication refractory to intravenous antibiotics 
and sinus tumor or rule out tumor. The next strongest indication is arguably 
refractory nasal polyposis, often cystic fibrosis, and this is probably the population 
experiencing the strongest immediate improvement in quality of life. Rule out tumor 
such as unilateral polyposis with negative sweat chloride (rhabdomyosarcoma) 
and refractory frontal or sphenoid sinusitis (especially in a young teenage male) 
constitute infrequent but strong indications for immediate surgery. 

The most common clinical problem, CRS in otherwise healthy patients, 
is probably the weakest indication for surgery as most of these patients can be 
managed with medical therapy. Most young children will experience an overall 
decreasing incidence of upper respiratory infection as they age and their immune 
system matures. Age seven is a good clinical benchmark for an expected normal 
reduction in upper respiratory viral infection and patients under this age may be at 
risk for effects on facial growth and development with aggressive surgery. 

A recent review of our 300 bed regional pediatric hospital experience showed 
an average of 70 endoscopic sinus cases per year with about 40% for the indication 
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of CRS in a “hyper-inflammatory” patient usually with asthma, refractory to medical 
therapy. The next most common indication was cystic fibrosis with polyposis 
(regional CF center) followed by rule out invasive fungal sinusitis in immunodeficient 
patients (regional bone marrow transplant center). Endoscopic drainage of medial 
subperiosteal abscess (7 cases), Tumor excision (7 cases: pituitary adenoma, osteoma, 
aneurismal bone cyst, olfactory neuroblastoma), and frontal sinusotomy for epidural 
or subdural abscess (5 cases) finished out the list. (Figure 4). 

Figure 4. Endoscopic approach to open the  
sphenoid sinus in a patient with pansinusitis

Conclusion
Rhinosinusitis is not a single 

diagnosis but rather the end point of 
many potential pathways including 
allergic rhinitis, adenoidal hypertrophy, 
recurrent viral illness and non-atopic 
inflammatory diathesis. Rhinosinusitis 
is not even a “common” endpoint as 
the term “sinusitis” means different 
things to different people ranging from 
synonymous with headache to chronic 
congestion. In order to make an effec-

tive treatment plan, it is vital to start with an understanding of what symptoms 
are most important to resolve for patients and parents. For image proven chronic 
rhinosinusitis, the logic of treatment is to start with the least expensive and inva-
sive therapies usually combining an anti-inflammatory medication such as topical 
nasal steroids with and anti-bacterial medication such as topical .4% mupirocin in 
saline solution for a time period sufficient to break the cycle of recurrence, such 
as three weeks minimum. Allergy evaluation and appropriate treatment is critical 
keeping in mind that allergy testing is insensitive in young children but those with 
clinical symptoms and negative testing may still benefit from allergy therapy. Sur-
gery is considered generally for the minority of older patients with image proven 
refractory disease with the realistic expectation of improvement rather than cure. 
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