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Indications for Surgery in the Pediatric Age 
Group Sinusitis 

Conventional Surgical Therapy
Frustrated parents often present to the otolaryngologist with the belief (often 
reinforced by their primary care physician) that their child’s sinus openings are 
“too small” and if they could somehow be enlarged, then everything could “drain” 
and their child would be cured. No doubt, the relative success achieved with 
tympanostomy tubes for recurrent otitis has reinforced this concept. It is important 
to take the time with the parents to determine what exact symptoms define 
“sinusitis” for their child within the framework of likely predisposing conditions 
such as allergy. As previously mentioned, surgery is considered last after medical 
therapy has failed when the risk to benefit ratio seems reasonable based upon the 
limited outcome data that exists to date. 
Adenoidectomy 
Adenoidectomy is an obvious starting point for children with large adenoids 
demonstrated by radiographs or endoscopy and a principal complaint of congestion 
and snoring. In addition, a growing body of evidence points to the adenoids as a 
potential source of allergic and bacterial inflammation. Adenoidectomy in these 
children could potentially alter the nasopharyngeal environment enough to allow 
for improvement “upstream” in terms of recurrent otitis or sinusitis. 
Several recent studies have demonstrated that adenoid tissue in allergic individuals 
contains increased eosinophilic infiltrate and CD1a (Langerhan’s) cells 12,45. 
Futhermore, a recent case-control study in children showed a correlation between 
adenoidal hypertrophy and mold sensitivity 19.  Allergy therapy with nasal steroid 
treatment has been shown to reduce adenoid size at least temporarily in allergic 
children 10.
By routine culture techniques, bacteria are present on the adenoid surface in 
up to 70% of children with good correlation to culture results from the lateral 
nasal wall opposite the middle meatus 1. In addition, Lee and Rosenfeld found 
good correlation between quantitative culture results of adenoid core tissue 
and sinonasal symptoms, independent of adenoid size 24.  Allergy and bacterial 
inflammation factors may correlate presuming a decrease in local immune 
defense with allergic inflammation. Along those lines, Tosca et al in a study of 
asthmatic children undergoing nasal endoscopy, found a significant correlation 
between endoscopically defined sinusitis and adenoiditis, between clinical and 
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endosopic sinusitis, and between endoscopic sinusitis, adenoiditis and positive 
culture results 44. Therefore, altering the nasopharyngeal environment by reducing 
a source of allergic or bacterial inflammation is a logical starting point for young 
children when medical therapy has not resulted in significant improvement. 
Prospective studies are limited but do show benefit for sinonasal symptoms with 
adenoidectomy in appropriately selected young patients 39,43.
Maxillary Lavage and Inferior Meatus Antrostomy
Maxillary sinus lavage is often combined with adenoidectomy but studies 
demonstrating efficacy are lacking. In a study of 50 children, Maes and Clement 
found no difference in plain radiograph sinus findings at three weeks between 
those treated with lavage versus antibiotic therapy 27. More recently, Pang 
and Willatt treated 114 patients with lavage plus antibiotics and nasal steroids 
and compared them with a control group of another 114 patients treated with 
antibiotics and nasal steroids alone. Both groups achieved a 50% improvement 
rate thus demonstrating no treatment effect from lavage 37. Perhaps the strongest 
indication for lavage is for obtaining culture material in immunocompromised 
patients 6
Inferior meatus antrostomy in children has largely been replaced by endoscopic 
middle meatus techniques. Lund found that inferior meatus antrostomies in 
children tend to close over time (possibly because mucociliary flow is directed 
towards the middle meatus). However, he found that a majority  of patients 
improved anyway after surgery, hypothesizing that temporary drainage and 
ventilation allowed for recovery of mucosal immune defense 25. Inferior meatus 
antrostomies may have much less tendency to heal and close in adults according 
to recent studies 33. 
Caldwell-Luc
The concern with Caldwell-Luc in young children is that of potential injury to 
developing teeth and of effect on facial growth. The direct access to the maxillary 
sinus with this technique still has a role in maxillary sinus tumor biopsy or 
excision. Some studies imply a possible role in the treatment of antrochoanal 
polyps with possible lower recurrence rates versus endoscopic techniques 35.
Inferior Turbinoplasty
Persistent inferior turbinate hypertrophy refractory to topical nasal steroids is 
relatively unusual in young children. However, the problem is more common in 
teenagers, especially those with asthma and allergic rhinitis. Turbinate hypertrophy 
may not directly cause sinusitis but it can significantly reduce the efficacy of 
nasal medications and obviously contribute to the symptom of congestion. There 
are no comparison trials published describing differences among techniques 
(radiofrequency, electrocautery, submucous resection, microdebrider resection)7. 
Children require general anesthesia and my preference when turbinoplasty is 
indicated is for removal of approximately one-third of the medial-inferior turbinate 
with microdebrider or with submucous resection. In one recent outcomes study of 
adult patients with allergic rhinitis and turbinate hypertrophy, both nasal airflow 
by rhinometry and nasal symptom scores were significantly improved up to five 
years after submucous resection of the inferior turbinates   31. When the primary 
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symptom of “sinusitis” is nasal congestion and inferior turbinate hypertrophy is 
demonstrated by physical exam and radiographs, some type of turbinoplasty is 
often necessary in order to achieve patient satisfaction. 
Septoplasty
Nasal septal deviation has not been shown to correlate with sinusitis directly 
in studies of children or adults 8. However, trauma to the caudal septum early 
in life not uncommonly leads to growth asymmetry and later appearance of the 
symptom of nasal airway obstruction. Conservative septoplasty carried out in 
the submucosal plain is safe in terms of subsequent facial growth and may be 
necessary for relief of nasal obstruction or in order to provide an avenue for 
endoscopic sinus surgery 29. 
Endoscopic Sinus Surgery
Endoscopic techniques first developed for urologic procedures crossed over to 
adult sinus surgery in the late 1970,s and early 1980’s. By the late 1980’s, the 
enthusiasm for endoscopic techniques had spread to pediatric patients and large 
case reports began to appear in the literature 16. The 1990’s witnessed an explosion 
of new studies, driven by the evaluation of medical therapies for asthma, 
demonstrating the key role of inflammation (as opposed to bronchospasm) in 
the pathophysiology of airway disease in general. Tempered by experience and 
aided by the first outcome studies , the limited role of endoscopic sinus surgery is 
coming into better focus for the primarily medical disease of pediatric sinusitis.
Non-comparison, Non-validated Outcome Studies
Studies of endoscopic surgery treatment for chronic pediatric sinusitis to date 
have shown the procedure to be generally both safe and effective in the short 
term defined by parental questionnaire 17,18,26. However, Stankiewicz reported 
on a cohort of 77 children having a longer (3.5 year) follow up than in previous 
reports of endoscopic sinus surgery and found a lower “cure” rate of 38% and 
improvement rate of 55% than with previous reports 41. Chan et al found a high 
recurrence rate of symptoms in children from a tertiary medical center (high 
prevalence of systemic disease) who had undergone multiple prior endoscopic 
sinus surgeries 3. 
Comparison, Non-validated Outcome Studies
A few pediatric sinus surgery studies have compared non-randomized convenience 
samples of differing techniques. Duplechain et al examined records from patients 
with chronic lung disease including cystic fibrosis and could not determine 
outcome differences between different sinus surgery techniques although numbers 
were small 11. Ramadan reported on a group of 66 pediatric patients whose parents 
selected either adenoidectomy or endoscopic sinus surgery for chronic sinusitis. 
The endoscopic technique group achieved more improvement in post operative 
sinus symptom scores 38. 
Rosenfeld looked prospectively at a cohort of 41 children with chronic sinusitis 
but without adenoid hypertrophy 39. All patients were treated initially with another 
course of antibiotics and 15 achieved clinical response. Non-responders with 
radiographic evidence of adenoidal tissue then underwent adenoidectomy while 
those without significant adenoidal tissue underwent endoscopic sinus surgery. 
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Despite having overall higher initial scores on the outcome survey, patients 
undergoing endoscopic sinus surgery achieved that greatest overall improvement 
when assessed one year later. Complete symptom resolution was seen in only 27% 
of the overall cohort at one year. 
Outcomes Using Validated Instruments
To date, no studies utilizing validated instruments to assess the results of surgery 
in children have appeared in the literature. The absence of outcome studies has 
greatly hampered the creation of practice management guidelines for treatment 
of pediatric sinusitis 4. Recently Kay and Rosenfeld have described creation of a 
validated rhinosinusitis outcome measure with 5 domains and reports utilizing this 
instrument to assess therapies should appear soon in the literature 22. However, 
creation of outcome instruments for pediatric sinusitis will always be a challenge 
due to the difficulty in clinical diagnosis (overlap with signs and symptoms of 
allergy and viral illness), subjectivity of symptoms, necessity of using the parents 
as proxies and the natural history of spontaneous improvement. 
Sinusitis is somewhat easier to define clinically in adults as symptoms of facial 
pain and pressure, dental pain and persistent purulent rhinorrhea correlate fairly 
well with sinus imaging. Jones et al rated initial sinus disease severity based upon 
CT imaging and the history of response to previous medical therapy in a cohort 
of 49 adult chronic sinusitis patients. A majority of patients showed improvement 
on validated instrument scores six months after surgery but the patients with the 
mildest initial disease showed the greatest improvement contrary to the authors 
initial hypothesis 21. Similarly Gliklich et al found the least post operative 
improvement in adult patients with the worst initial scores 15. Of note, a cohort 
of patients who refused recommended surgery were followed and also improved 
their scores overall, although to a lesser degree than the surgery patients. In an 
overview of adult sinus surgery outcome studies, Osguthorpe concluded that 
predictors of post-operative symptom recurrence included a history of aspirin 
allergy, asthma and allergic rhinitis, cigarette smoking and previous surgery. The 
worst recurrence rates were seen in patients with documented immunodeficiency, 
allergic fungal sinusitis and cystic fibrosis 36.
Indications for Endoscopic Sinus Surgery
Most sinusitis presenting to general otolaryngologists is self-limiting, non-life-
threatening and medically treatable. In contrast, table lists the principal indications 
for sinus surgery at a large tertiary care children’s hospital over the last 6 years. An 
overall majority of patients fell into the general category of sinusitis potentially 
threatening overall health. Though the largest single group was “chronic sinusitis” 
alone (often in the setting of severe allergic rhinitis), many of these patients were 
subsequently diagnosed with some degree of reactive airways disease (sometimes 
manifesting in the peri-operative period). In terms of surgical decision making, 
a general hierarchy of stronger to weaker indications for pediatric sinus surgery 
(Table 1) is: 1- drainage of suppurative complications (medial subperiosteal 
abscess); 2- diagnosis and prevention of life-threatening condition (diagnose and 
debride invasive fungal sinusits in a neutropenic bone marrow transplant patient); 
3- diagnosis and/or excision of suspected neoplasm (rhabdomyosarcoma); 4- 
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sinusitis affecting overall health (lung disease and immunodeficiency); 5- chronic 
nasal airway obstruction (polyposis, turbinate hypertrophy); 6- chronic sinusitis 
affecting quality of life in an otherwise healthy patient .

Table 1. Relative Indications for Endoscopic Sinus Surgery (Stronger to Weaker)

Suppurative Complications
• Medical subperiosteal orbital abscess
• Brain abscess
• Refractory frontal or sphenoid disease

Nasal Polyposis
• Suspected malignancy
• Antro-choanal polyp
• Cystic Fibrosis

Sinusitis Triggering or Aggravating Pulmonary Disease
• Asthma
• Cystic Fibrosis
• Immunodeficiency (immotile cilia)

Chronic or Recurrent Sinusitis in an Otherwise Healthy Child
• Small percentage of patients with recurrent or persistent symptoms after medical therapy 
(and adenoidectomy)

Treatment of Suppurative Complications
Medial subperiosteal orbital abscess is the most common pediatric suppurative 
complication of sinusitis and comprised 3% of total sinus surgical cases at our 
institution over the last several years. Young children with post-orbital septum 
cellulitis often culture single common respiratory pathogens and usually improve 
with intravenous antibiotics 14. Older children are more likely to culture multiple 
organisms including gram negative organisms or anaerobes and are less likely 
to improve in a timely manner with intravenous antibiotics. Relative predictors 
of need for surgical drainage include large abscess at presentation (significant 
proptosis), gas within a well-defined abscess by CT imaging, immunocompromised 
patient, suspected dental origin, older age (teenager or young adult) and visual 
acuity changes. The most common indication for surgical drainage is progression 
of orbital signs and symptoms despite appropriate intravenous antibiotics. 
The first modern report of endoscopic drainage of medial subperiosteal abscesses 
appeared in 1993 and the pendulum appears to be shifting in that direction according 
to the more recent literature 30,47. Potential advantages include avoidance of a facial 
scar and more rapid recovery (in part facilitated by drainage of the sinuses that 
led to the complication). The technique involves ethmoidectomy (or bullectomy) 
with careful visualization of the lamina papyracea at the appropriate location 
(determined by the CT location of the subperiosteal abscess) 13. Often a crack or 
dehiscence can be seen at this point which is then enlarged by careful removal 
of adjacent lamina. Pus may be seen in the subperiosteal space or granulation or 
phlegmon. Gentle pressure on the globe should result in visualization of periorbita 
once the subperiosteal space is adequately opened. 
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A few reports have appeared in the literature of using this approach, with incision 
of the periorbita, for attempted drainage of rare intraconal abscesses. Generally, 
this problem which most commonly results from embolic spread rather than 
from direct extension from an infected sinus, is approached with the aide of the 
ophthalmologist via a conjunctival incision. 
Another 3% of cases from the table above represent epidural or subdural 
abscesses with drainage of the involved sinuses usually performed in conjunction 
with the neurosurgical procedure. Patients are most often teenage males and 
the bacteriology is usually mixed often with streptococcus species 34,40. At our 
institution, the most common intracranial suppurative complication of sinusitis is 
that of a frontal epidural abscess adjacent to or above a small developing frontal 
sinus. Our most common management protocol consists of endoscopic drainage of 
involved sinuses (including frontal) with usually burrhole drainage of the epidural 
abscess by neurosurgery.
Acquired Immunodeficiency States
My hospital serves as the inpatient treatment facility for a large bone marrow 
transplant center and approximately 9% of our sinus surgery cases listed in Table 
2 related to acquired immunodeficiency states. 

Table 2. Indications for Endoscopic Sinus Surgery, Children’s Hospital Seattle, January 1996 to October 
2002: 304 total cases.

Diagnosis Number Percent

Chronic Sinusitis (allergy) 121 40

Cystic Fibrosis 63 21

Asthma 38 13

Acquired Immunodeficiency* 28 9

Primary Immunodeficiency 10 3

Antrochoanal Polyp 9 3

Subperiosteal Orbital Abscess 9 3

Epidural/ Subdural Empyema 9 3

Tumor Excision+ 5 2

Mucocele 4 1

Aspirin Allergy 4 1

Allergic Fungal Sinusitis 2 .5

Immotile Cilia Syndrome 2 .5
*Acute lymphocytic leukemia (8), T cell lymphoma (3), Organ Transplant (2), other (15)
+Angiofibroma (3), osteoma (1), esthesioneuroblastoma (1)

The number of bone marrow transplants worldwide continues to increase as 
indications broaden. Approximately 30% of patients develop rhinosinusitis 
symptoms during the nadir after transplant with a wide variety of organisms on 
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culture. A recent review of over 16,000 bone marrow transplant patients at another 
institution showed a relatively low, 1.7% incidence of invasive fungal sinusitis 
presumably thanks to improved management with laminar air flow rooms and 
prophylactic use of less toxic antifungals 23. The average onset of symptoms 
(facial pain, congestion and rhinorrhea) occurred 21 days post transplant and the 
diagnosis was confirmed 3 to 4 days later. Surgery was utilized for diagnostic 
biopsy and for debridement of necrotic tissue and amphotericin B remains the 
principle treatment for confirmed cases (most often with Aspergillus species). In 
this series, the mortality rate related to initial infection was 62% and another 27% 
of patients died from other causes for an overall mortality rate of 89%. Survival 
was not correlated to extent of surgical excision. 
Other immunodeficiency states with a risk of invasive fungal sinusitis include 
solid organ transplant patients and patients on high dose steroids for autoimmune 
or other diseases. Presentation initially may be subtle with spiking fevers, few 
nasal symptoms, non-specific imaging findings and perhaps only pale mucosa 
of the middle turbinate head on exam. The otolaryngologist must be willing to 
offer endoscopic biopsy (despite often the need for preoperative management of 
low platelets) in order to assist the primary physicians in making the diagnosis. 
Also, follow up endoscopic biopsy is often required in confirmed cases in order 
to define the endpoints for systemic antifungal treatment (or the starting point 
for a planned bone marrow transplant). Overall, the role of surgery in invasive 
fungal sinusitis cases appears to be shifting away from radical resections towards 
endoscopic diagnosis and serial debridement  5,42.
Primary Immunodeficiency
In one sense, all children with chronic rhinosinusitis can be though of as having a 
physiologic immunodeficiency of childhood. In other words, the expectation for 
most children is that they will improve spontaneously with growth and maturation 
of the immune system. On the other hand, sinusitis can be the major symptom 
of true primary immunodeficiency such as common variable immunodeficiency 
or IgG subclass deficiency with vaccine non-responder state. When primary 
immunodeficiencies are suspected, appropriate evaluation includes assessment of 
total immunoglobulins, IgG subclasses and vaccine response. A small percentage 
of patients (usually those with health-threatening pneumonia) may require 
treatment with monthly gamma globulin infusion. 
Primary ciliary dyskinesia presents in children as recurrent pneumonia or 
bronchitis, sinusitis and persistent middle ear effusions. The overall incidence is 
1:16,000 live births and 50% will have Kartagener’s Syndrome (situs inversus). 
When suspected, diagnosis is confirmed via electron microscopy of ciliary 
biospsies. Brush biopsies from the inferior turbinate mucosa can usually be 
obtained in the clinic setting but cilia may be absent with ongoing sinusitis. For 
patients undergoing general anesthesia for other reasons such as adenoidectomy, 
biopsies can be obtained from a non-infected site such as the subglottis. Sinus 
surgery is reserved for patients with debilitating symptoms despite medical 
therapy but overall results are poor 2.
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Tumors
For most malignant pediatric sinus tumors (rhabdomyosarcoma) are treated 
primarily with chemotherapy and radiation therapy and the role of surgery is that 
of initial and possibly post-treatment biopsy.  However, the pendulum is rapidly 
shifting from open to endoscopic approaches for many pediatric sinonasal tumors. 
The development of new technologies such as safer preoperative embolization 
(angiofibromas), 45 degree telescopes, endoscopic drills, suction Freer elevators, 
and small bipolar suction cautery devices has rapidly pushed the frontier of 
endoscopic surgery indications for tumor excision. We had five tumor cases at 
our institution in the last few years, three endoscopic angiofibroma cases, one 
esthesioneuroblastoma and one osteoma. 
Cystic Fibrosis and Asthma
My institution contains a large regional cystic fibrosis center and asthma center 
and sinus surgery cases for cystic fibrosis and asthma constituted 21% and 13% 
respectively of cases in Table 2. The nose, sinuses and lungs are obviously 
interrelated parts of the respiratory tract system and the issue for these patients is 
usually that of sinusitis potentially impacting overall health. 
Because of advances in medical therapy such as aerolsolized tobramycin and 
Dnase, the life expectancy of patients with cystic fibrosis has almost tripled over 
the last 25 years . Broad spectrum antibiotics and nasal steroids appear to have 
significantly reduced the incidence of severe nasal obstruction due to polyposis 
and the issue presenting to the otolaryngologist today in cystic fibrosis patients is 
more often that of chronic sinusitis symptoms in a patient with a chronic disease. 
With symptoms such as chronic cough, it is not often easy to distinguish between 
the possible contribution from sinuses versus lung disease, especially since most 
patients have persistent sinus imaging findings.  
Surgery is indicated for refractory polyposis with nasal airway obstruction, for 
obstruction due to significant medial bowing of the lateral nasal walls, or for 
recurrent sinusitis refractory to medical treatment 20. Nishioka et al described a 
two to three year follow up in 21 cystic fibrosis patients after sinus surgery with 
improvements in symptoms of congestion and recurrent sinusitis 32. However, 
Cuyler has demonstrated that patients with cystic fibrosis will continue to have 
evidence of significant sinus inflammation on subsequent imaging 9. No studies 
have demonstrated improvements in overall health or pulmonary function after 
sinus surgery in patients with cystic fibrosis. 
In terms of overall pediatric health impact and expense in developed countries, 
asthma is the most significant disease and its incidence continues to rise. Pediatric 
patients with asthma or reactive airways disease often have a history of antecedent 
or concurrent rhinosinusitis symptoms associated with flare-ups of lung disease. 
Viral illness can trigger both conditions but several studies have shown that 
overall better control of sinusitis can result in better control of asthma. 
Sinus surgery in asthma patients is considered when imaging studies demonstrate 
persistent disease after prolonged (usually extensive in these patients) medical 
therapy. Studies in appropriately selected pediatric asthma patients have shown 
improvements in asthma management after sinus surgery 11,28. In the adult 
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outcome study by Gliklich, patients with asthma had the greatest improvement 
in overall health measures post-operatively 15. Unfortunately, no studies have 
demonstrated consistent improvement in pulmonary function tests after sinus 
surgery. The otolaryngologist must keep in mind that a significant percentage of 
pediatric patients with chronic sinusitis have occult reactive airways disease and 
perioperative stress may trigger an asthma attack. 
Polyposis
Bilateral polyposis in a child should immediately raise the possibility of cystic 
fibrosis and a sweat chloride test should be obtained. For equivocal results, genetic 
testing is available which can identify most alleles associated with cystic fibrosis. 
Occasionally at my institution, the pathologist will identify “inspissated mucous 
glands” in polyps or polypoid mucosa after surgery in an older patient with no 
history of cystic fibrosis. Genetic testing may demonstrate cystic fibrosis in these 
patients (usually heterozygous delta F 508 with another different allele) despite a 
history of previous normal sweat chloride test. Of interest, recent adults studies 
have indicated that even carriers (one allele) may have a increased incidence of 
chronic sinusitis 46.  Aspirin allergy is probably the second most common cause of 
bilateral polyposis in children and the diagnosis may not be known because most 
young patients have not used aspirin products. A history of asthma and severe 
chronic sinusitis should raise the possibility of aspirin allergy in patients with 
bilateral polyps and aspirin desensitization therapy may be of benefit in reducing 
polyp recurrence after surgery. 
Unilateral polyps may signal neoplasm or foreign body. Rhabdomyosarcomas may 
present with rapid onset nasal obstruction, proptosis, neck mass and/or ipsilateral 
middle ear effusion. Foreign bodies are usually associated with foul smelling 
rhinorrhea. Antrochoanal polyps demonstrate imaging findings of ipsilateral 
maxially sinus opacification (no bone erosion) with expansion of the outflow tract 
through the infundibulum, usually in a patient with no other symptoms of allergy 
or rhinosinusitis. Technologic advances (45 degree telescopes, tighter radius 
curved microdebrider blades) allow for easier endoscopic  resections of these 
lesions though recurrence rates are still fairly high. 
Chronic Sinusitis
Chronic sinusitis in the absence of major systemic disease comprised 40% of 
the surgical cases in  Table 2 above (although a majority of these patients had 
a diagnosis of allergic rhinitis). Persistent sinus imaging findings after medical 
therapy with concerns for missed time from school, low energy, antibiotic and 
systemic steroid use and headache were the usually factors prompting a decision 
for surgical intervention. Parents are counseled that the goal of surgery for these 
patients is to make the normal connections between nose and sinuses larger for 
better drainage and ventilation and for better access for medical therapy (such as 
topical nasal steroids). Surgery for chronic sinusitis patients is best though of as an 
adjunct to medical therapy with the realistic goal of less frequent and less severe 
episodes of sinusitis (not a cure).
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