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1. Introduction 
The European Position Paper on Rhinosinusitis and Nasal Polyps 2012 is the 

update of similar evidence based position papers published in 2005 and 2007. This 
EPOS 2012 revision is intended to be a state-of-the art review for the specialist as 
well as for the general practitioner1. This chapter summarized indicates the main 
differences between the EP3OS 2007 and the EPOS2012 paper with emphasis on 
definition, diagnosis and treatment of CRS by otorhinolaryngologists.

Rhinosinusitis is a significant health problem which seems to mirror the 
increasing frequency of allergic rhinitis and which results in a large financial 
burden on society 1-3. The last decade has seen the development of a number 
of guidelines, consensus documents and position papers on the epidemiology, 
diagnosis and treatment of rhinosinusitis and nasal polyposis 2-3.
2. Definiton of rhinosinusitis 1 
Paediatric rhinosinusitis is defined as:
•	 presence	 of	 two	 or	 more	 symptoms	 one	 of	 which	 should	 be	 either	 nasal	

blockage/obstruction/congestion or nasal discharge (anterior/posterior nasal 
drip):

± facial pain/pressure
± cough
and either

•	 endoscopic	signs	of:
−	 nasal	polyps,	and/or
−	 mucopurulent	discharge	primarily	from	middle	meatus	and/or
−	 oedema/mucosal	obstruction	primarily	in	middle	meatus
and/or

•	 CT	changes:
−	 mucosal	changes	within	the	ostiomeatal	complex	and/or	sinuses	

Severity of the disease
The disease can be divided into MILD, MODERATE and SEVERE based on 

total severity visual analogue scale (VAS) score (0 - 10 cm):
−	 MILD	 =	 	 VAS	0-3
−	 MODERATE	 =	 VAS	>3-7
−	 SEVERE	 =	 VAS	>7-10	
To evaluate the total severity, the patient is asked to indicate on a VAS the 

answer to the question: 
How troublesome are your symptoms of rhinosinusitis?

Peadiatric Rhinosinusitis, an Excerpt from  
EPOS 2012 

Wytske Fokkens and Fuad Baroody

Not  
troublesome 

Worst Thinkable  
Troublesome10 cm
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Duration of the disease 
Acute
< 12 weeks
complete resolution of symptoms.
Chronic
>12 weeks symptoms
without complete resolution of symptoms.
Chronic rhinosinusitis may also be subject to exacerbations

3. Definition and diagnosis of Acute Rhinosinusitis in children

ARS is most often viral in aetiology and self-limited.

Acute rhinosinusitis in children is defined as the sudden onset of two or 
more of the symptoms (discoloured nasal discharge, nasal blockage/obstruction/ 
congestion, cough at daytime and night-time) for less than 12 weeks, with 
validation by telephone or interview. Symptom free intervals may exist if the 
problem is recurrent. Questions on allergic symptoms (i.e. sneezing, watery 
rhinorrhea, nasal itching, and itchy watery eyes) should be included.

As in adults, common cold / acute viral rhinosinusitis is defined as duration 
of symptoms for less than 10 days; acute post-viral rhinosinusitis as increase 
of symptoms after 5 days or persistent symptoms after 10 days; and suggestive 
of acute bacterial rhinosinusitis (ABRS) when are present at least 3 symptoms/
signs among discoloured discharge (with unilateral predominance) and purulent 
secretion in cavum nasi, severe local pain (with unilateral predominance), fever 
(>38ºC), elevated ESR/CRP, and double sickening (i.e. a deterioration after an 
initial milder phase of illness).
Figure 1A and 1B. Acute rhinosinusitis can be divided into Common 
Cold and post- viral rhinosinusitis. A small subgroup of the post-viral 
rhinosinusitis is caused by bacteria (ABRS).
Figure 1A. Acute rhinosinusitis definition
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Figure 1B. Acute rhinosinusitis with possible ABRS

Paranasal Sinus Development
Not all sinuses are well developed at birth. The frontal sinuses are 

indistinguishable from the anterior ethmoid cells and they grow slowly after birth 
so that they are barely seen anatomically at 1 year of age. After the fourth year, the 
frontal sinuses begin to enlarge and can usually be demonstrated radiographically 
in	 around	 20-30%	of	 children	 at	 age	 6	 years4. Their size continues to increase 
into	the	late	teens	and	more	than	85%	of	children	will	show	pneumatized	frontal	
sinuses on CT scanning at the age of 12 years4. When volume estimates are 
generated from examining 3D reconstructions of CT scans, the volume is around 
2 ml around age 10 years and reaches adult size around age 19 with mean volume 
after full growth being 3.46 ml5. 

At birth, the ethmoid and maxillary sinuses are the only sinuses that are large 
enough to be clinically significant as a cause of rhinosinusitis. In one study, more 
than	90%	of	subjects	showed	radiographically	visible	ethmoid	sinuses	at	birth4. 
The ethmoid sinuses rapidly increase in size until 7 years of age and complete 
their growth by age 15-16 years with a mean volume after full growth averaging 
4.51 ml5. The maxillary sinuses are usually pneumatized at birth and the volume 
in patients at 2 years of age is around 2 ml 5. The sinus grows rapidly reaching 
around 10 ml in volume around age 9 years and full growth volume by 15 years 
averaging 14.8 ml. Much of the growth that occurs after the twelfth year is in the 
inferior direction with pneumatisation of the alveolar process after eruption of the 
secondary dentition. By adulthood, the floor of the maxillary sinus is usually 4-5 
mm inferior to the floor of the nasal cavity. 
Classification and diagnosis 

The clinical diagnosis of ARS in children is challenging related to the 
overlap of symptoms with other common childhood nasal diseases such as viral 
upper respiratory tract infections and allergic rhinitis as well as the challenges 
related to physical examination. The symptoms are often subtle and the history 
is limited to the observations and subjective evaluation by the child’s parent. 
Because some younger children might not tolerate nasal endoscopy, clinicians are 
sometimes hindered in their physical examination and have to rely on history and 
or imaging studies for appropriate diagnosis. 

Symptom	profiles	of	ARS	in	children	include	fever	(50-60%),	rhinorrhoea	
(71-80%),	cough	(50-80%),	and	pain	(29-33%)	6. 

In children, ARS most often presents as either a severe upper respiratory 
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tract illness with fever >39°C, purulent rhinorrhoea and facial pain or, more 
commonly, as a prolonged URI with chronic cough and nasal discharge. In a 
study of the relationship between symptoms of acute respiratory infection and 
objective changes within the sinuses utilizing MRI scans, 60 children (mean 
age=5.7 yrs.) were investigated who had symptoms for an average of 6 days 
before scanning 7.	Approximately	60%	of	the	children	had	abnormalities	in	their	
maxillary	 and	 ethmoid	 sinuses,	 35%	 in	 the	 sphenoid	 sinuses,	 and	 18%	 in	 the	
frontal sinuses. In 26 children with major abnormalities, a follow up MRI scan 
taken 2 weeks later showed a significant reduction in the extent of abnormalities 
irrespective of resolution of clinical symptoms. This study reinforces the notion 
that, like in adults, every upper respiratory tract infection is essentially an episode 
of rhinosinusitis with common involvement of the paranasal sinuses by the viral 
process.  

Despite the lack of good studies, most clinicians and investigators agree 
that the diagnosis of bacterial ARS can be made after a viral upper respiratory 
tract infection (URI) when children have persistent URI symptoms for >10 days 
without improvement (nasal discharge, daytime cough worsening at night) or an 
abrupt increase in severity of symptoms after initial improvement of symptoms of 
a URI, or a URI that seems more severe than usual (high fever, copious purulent 
nasal discharge, periorbital oedema and pain) 6,8,9. 

Distinguishing between ARS and CRS is based on duration of illness in 
both children and adults. ARS is defined by symptoms lasting <12 weeks with 
complete resolution of symptoms. Symptoms lasting >12 weeks without complete 
resolution of symptoms are consistent with CRS. A very common clinical scenario 
in children presenting to the otorhinolaryngologist’s office is that of CRS with 
upper respiratory tract infection-induced acute exacerbations.
Differential diagnosis 

When a child presents with symptoms of ARS as listed above, the differential 
diagnosis must include intranasal foreign body and unilateral choanal stenosis. In 
these entities, the symptoms are usually unilateral and can be relatively easily 
differentiated clinically from ARS by history and physical examination, including 
nasal endoscopy. AR will usually not manifest with purulent drainage as part of 
the clinical presentation. Adenoiditis can have a very similar clinical presentation 
including anterior and posterior purulent drainage and cough and is very relevant 
in the differential diagnosis in the paediatric age group. Combined involvement 
of the sinuses and adenoids is more frequent in younger patients (2-5 years age 
group) whereas isolated rhinosinusitis is more frequent in older children. 
Bacteriology 

The most common organisms responsible for bacterial ARS in children are 
S. pneumoniae, H. influenza, M. catarrhalis, S. pyogenes, and anaerobes 6,10. 
Diagnostic Workup

A complete physical exam should follow a carefully obtained medical and 
family history. The nasal exam in children should begin with anterior rhinoscopy 
examining the middle meatus, inferior turbinates, mucosal character, and presence 
of purulent drainage. This is often accomplished easily using the largest speculum 
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of an otoscope, or alternatively, a head light and nasal speculum. Topical 
decongestion may be used to improve visualization. Nasal endoscopy that will 
allow superior visualization of the middle meatus, adenoid bed, and nasopharynx 
is strongly recommended in children who are able to tolerate the examination. An 
oral cavity exam may reveal purulent postnasal drainage, cobblestoning of the 
posterior pharyngeal wall, or tonsillar hypertrophy.

Obtaining a culture is usually not necessary in the context of uncomplicated 
ARS. Obtaining a culture might be useful in patients who have not responded 
to conventional medical treatment within 48-72 hours, in immune-compromised 
patients, in the presence of complications, and if the child presents with severe 
illness and appears toxic 6,11. Although the golden standard would be a maxillary 
sinus tap, this is a relatively invasive procedure, and is difficult to perform in a 
child in the office. Middle meatal cultures under endoscopic visualization have 
shown promise in correlating with antral cultures. In children, data regarding the 
usefulness of this approach are limited and are mostly based on studies in CRS 
and will be discussed in the relevant chapter. 

While the diagnosis of ARS in the paediatric population is generally made 
on clinical grounds, computed tomography (CT) is the imaging modality of choice 
if imaging is relevant 12. 

The recommendations of the American Academy of Paediatrics, published in 
2001, state that CT should be reserved for those patients with symptoms persisting 
after 10 days of appropriate therapy and in patients with suspected complications 
(especially in the brain and in the orbit) 8. In children with the clinical diagnosis 
of rhinosinusitis, the most commonly involved sinus is the maxillary sinus 
(99%)	 followed	by	 the	ethmoid	sinus	 (91%)	 13. Magnetic resonance imaging of 
the sinuses, orbits, and brain should be performed whenever complications of 
rhinosinusitis are suspected. 
4. Medical Treatment of Acute Rhinosinusitis
Antibiotics 

Antibiotics are the most frequently used therapeutic agents in ARS. 
Published trials in children and adults were reviewed in a recent meta-analysis of 
randomized controlled trials evaluating antibiotic treatment for ARS in which 3 
of the 17 evaluated studies were performed in the paediatric age group14. In total, 
3291 outpatients (2915 adults and 376 children) were treated in the trials included 
in the meta-analysis. The diagnosis of ARS in the trials was based on clinical 
criteria in most studies and radiologic and other laboratory criteria in the rest. 
In most studies, inclusion of patients with viral upper respiratory tract infections 
was avoided by enrolling patients whose symptoms were of more than 7-10 
days duration. The results suggest that, compared with placebo, antibiotics were 
associated with a higher rate of cure or improvement within 7-15 days with the 
rate of resolution of symptoms being faster with antibiotics in most randomized 
controlled trials. The overall positive effect in favour of antibiotics was significant 
but very modest. 

Most of these studies could be criticized for potentially including patients with 
ongoing viral URIs and selecting patients on the basis of clinical symptoms and 
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exam only, without radiologic documentation. The results, however, suggest that 
most cases of uncomplicated acute sinusitis will improve irrespective of treatment 
used but will do so faster, and will have a higher chance of improvement, if given 
antibiotics. Based on this evidence, it would seem reasonable to recommend only 
symptomatic treatment for uncomplicated episodes of ARS in children. Antibiotic 
therapy would be reserved to children with complications. In some situations, 
children with purulent rhinorrhoea are prevented from staying in day-care and 
thus have created problems for working parents. Whether an acceleration of 
improvement of the symptoms with antibiotics in these children is worth the 
increased risk of antimicrobial resistance remains to be determined. (Strength of 
recommendation: A). 

When considering antibiotic choices, uncomplicated ARS in a child who 
has not received multiple previous courses of antibiotics can still be treated with 
amoxicillin (40 mg/kg/day or 80 mg/kg/day). Other reasonable and safe choices 
are amoxicillin/clavulanate and cephalosporins that provide good coverage of 
typical –lactamase organisms, especially those producing beta-lactamase 6.  If 
hypersensitivity to any of the above antimicrobials is suspected, alternative 
choices include trimethoprim/sulfamethoxasole, azithromycin, or clarithromycin. 
Clindamycin is useful if anaerobic organisms are suspected but provides no 
coverage against gram-negative organisms.
Intranasal Steroids

In a paediatric trial, 89 children with ARS received amoxicillin-clavulanate 
and were randomized to receive either budesonide or placebo nasal sprays for 
3 weeks 15. There were significant improvements in the scores of cough and 
nasal discharge at the end of the second week in the steroid group compared 
to placebo suggesting a benefit of adding intranasal steroids to antibiotics in 
the treatment of ARS. Several trials in mixed adult and paediatric populations 
(usually 12-14 years and older) have demonstrated similar benefits of using an 
intranasal steroid along with an antibiotic for the treatment of ARS16,17. Therefore 
there is reasonable evidence to support the addition of an intranasal steroid to 
antibiotics in the treatment of ARS (Strength of recommendation: A). Finally, 
in a randomized, placebo controlled, trial in patients older than 12 years with 
ARS, mometasone 200 mcg twice daily (twice the allergic rhinitis dose) was more 
effective in controlling symptoms than placebo and amoxicillin18. Thus, there is 
also some evidence that a high dose of intranasal steroids in older children might 
be effective as monotherapy for ARS. However, generalizing to younger children 
is not justified in the absence of more studies. 

A systematic review of the literature was undertaken to evaluate the efficacy 
of decongestants (oral or intranasal), antihistamines, and nasal irrigation in 
children with clinically diagnosed acute sinusitis19. Randomized controlled trials 
(RCTs) or quasi-RCTs that evaluated children 0-18 years of age with ARS defined 
as 10-30 days of rhinorrhoea, congestion or daytime cough were included. Of 
402 articles reviewed 44 references were retrieved and were all excluded because 
they did not satisfy the set criteria. The authors conclude that there is no evidence 
to determine whether the use of the above mentioned agents is efficacious 
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in children with ARS. In a more recent publication, erdosteine, a mucolytic 
agent, was investigated in a randomized, placebo controlled trial20. Eighty one 
patients completed the study and their average age was 8.5 years and they all 
had symptoms consistent with ARS. They were randomized to receive either 
erdosteine or placebo for 14 days and their symptoms recorded. Both treatment 
groups had an improvement in symptoms on day 14 but there were not statistically 
significant differences between the active and placebo groups. Therefore, there is 
really no good evidence to support the use of ancillary therapies in the treatment 
of ARS in children (Table 1) (Strength of recommendation: A-, negative). 

Table 1. Treatment evidence and recommendations for children with acute rhinosinusitis.

Therapy Level Grade of  
recommendation Relevance

antibiotic Ia A yes in ABRS

topical steroid Ia A

yes mainly in post viral 
ARS studies only done in 
children 12 years  
and older

addition of topical  
steroid to antibiotic Ia A yes in ABRS 

mucolytics  
(erdosteine) 1b (-)* A(-)** no

saline irrigation IV D yes
oral antihistamine IV D no
decongestion IV D no
*1b (-): 1b study with negative outcome
**A(-): grade A recommendation not to use

5. Summary Acute Rhinosinusitis in Children
ARS in children is a common entity that usually occurs in the context of an 

upper respiratory viral illness. In the children where this illness is not self-limited 
and extends beyond 7-10 days, many agree that a bacterial infection is likely. 
The diagnosis is mostly based on history of symptoms and their duration as well 
as physical findings. In most cases this is a self-limited process but, treatment 
with antibiotics seems to accelerate resolution. Whether this benefit outweighs 
the risks associated with frequent antibiotic prescriptions remains to be clarified. 
Intranasal steroids might be useful adjuncts to antibiotics in the treatment of ARS 
and very limited evidence in older children suggests that they may be useful as 
a single agent in the treatment. Ancillary therapy in the form of nasal irrigations, 
antihistamines, decongestants, or mucolytics have not been shown to be helpful 
(Figure 2). 
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Figure 2. Pediatric acute rhinosinusitis management scheme for Primary Care

6. Key-points: 
•		 ARS	is	most	often	viral	in	aetiology	and	self-limited.
•		 Few	viral	ARS	episodes	progress	to	bacterial	ARS.
•		 Most	episodes	of	ARS	are	self-limited	and	will	resolve	spontaneously.
•		 Antibiotic	therapy	seems	to	accelerate	resolution	of	ARS	but	whether	an	

acceleration of improvement of the symptoms with antibiotics in these 
children is worth the increased risk of antimicrobial resistance remains 
to be determined. 

•		 Intranasal	steroids	might	have	a	beneficial	ancillary	role	in	the	treatment	
of ARS.

•	 	Other	ancillary	therapies	have	not	been	shown	to	be	helpful	in	ARS
7. Management of Chronic Paediatric Rhinosinusitis including medical 
management, surgery, concomitant diseases and reasons for failure of therapy
Summary

CRS in children is not as well studied as the same entity in adults. Multiple 
factors contribute to the disease including bacteriologic and inflammatory factors. 
The adenoids are a prominent contributor to this entity in the paediatric age group. 
The mainstay of therapy is medical with surgical therapy reserved for the minority 
of patients who do not respond to medical treatment.
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8. Diagnosis and Differential Diagnosis of Chronic Rhinosinusitis 
Diagnosis

Symptoms present equal or longer than 12 weeks two or more symptoms 
one of which should be either nasal blockage/obstruction/congestion or nasal 
discharge (anterior/posterior nasal drip):

± facial pain/pressure;
± cough;

Additional diagnostic informations
•		 questions	on	allergy	should	be	added	and,	if	positive,	allergy	testing	should	be	

performed.
•		 ENT	examination	should	include	endoscopy	if	available.	Not recommended 

is a plain x-ray or CT-scan (unless surgery is considered)
9. Medical Treatment of Chronic Rhinosinusitis in Children (Table 2)
Antibiotics

There is no good evidence in the literature to support the use of antibiotics 
in CRS in children. Otten and colleagues investigated 141 children between the 
ages of 3 and 10 years with CRS as defined by purulent nasal drainage lasting at 
least 3 months, signs of purulent rhinitis on rhinoscopy, and unilateral or bilateral 
abnormalities of the maxillary sinus on plain films21. The patients were assigned 
non-selectively to receive one of the following 4 treatments for 10 days: saline 
nose	 drops	 (placebo),	 xylometazoline	 0.5%	 nose	 drops	 with	 amoxicillin	 250	
mg PO TID, drainage of the maxillary sinus under anaesthesia and irrigation 
via indwelling catheter for at least 5 days, and a combination of drainage and 
irrigation with xylometazoline and amoxicillin. They followed the patients for up 
to 26 weeks after treatment and show no significant differences in cure rate among 
the treatments based on history, physical exam or maxillary sinus films. In the total 
group,	the	cure	rate	was	around	69%.	In	a	later	study,	the	same	group	performed	
a randomized, double-blind study of cefaclor (20 mg/kg/day) vs placebo in 79 
healthy children between the ages of 2 and 12 years with chronic sinusitis defined 
essentially as in the first study22. All patients had a tap and washout and were then 
randomized to cefaclor or placebo PO for 1 week and were followed at 6 weeks. 
After 6 weeks, there was no significant difference in resolution rate between the 
children	on	cefaclor	(64.8%)	and	those	on	placebo	(52.5%).	

Despite the lack of good evidence to support the use of antibiotics for any 
length of time in children with CRS, in practice, these children are often treated 
with the same antibiotics listed in the section on acute rhinosinusitis but typically 
for longer periods of time that vary between 3 and 6 weeks. Because of the lack of 
data to support this practice, its usefulness must be weighed against the increasing 
risks of inducing antimicrobial resistance. It is also difficult to ascertain whether 
what is actually being treated is CRS or acute exacerbations on top of pre-existing 
chronic disease. The exact type of antibiotics used is usually dependent on local 
resistance patterns that might be different in different countries. Further, it is 
advisable to always treat with as narrow a spectrum of antibiotics as will likely 
cover the bacteria that are prevalent in a specific geographic locale.
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In summary, available data does not justify the use of short-term oral 
antibiotics for the treatment of CRS in children (Strength of recommendation: 
B). There might a place for longer-term antibiotics for the treatment of CRS in 
children (equivalent to CRS in adults) (Strength of recommendation: D).

Intravenous antibiotic therapy for CRS resistant to maximal medical 
treatment has been studied as an alternative to endoscopic sinus surgery. There are 
only retrospective analyses23,24. Therefore available data does not justify the use 
of intravenous antibiotics alone for the treatment of CRS in children (Strength of 
recommendation: C).
Corticosteroids 

There are no randomized controlled trials evaluating the effect of intranasal 
corticosteroids in children with CRS. However the combination of proven efficacy 
of intranasal corticosteroids in CRS with and without nasal polyps in adults and 
proven efficacy and safety of intranasal corticosteroids in allergic rhinitis in 
children makes intranasal corticosteroid the first line of treatment in CRS 25,26. 
A recent randomized, placebo-controlled, double blind trial was conducted in 
children with CRS with signs and symptoms of more than 3 months duration and 
CT abnormalities 27. Children were all treated with amoxicillin/clavulanate for 30 
days and randomized to receive methylprednisolone or placebo PO for first 15 
days of treatment (1mg/kg/day (max 40 mg) for 10 days, 0.75 mg/kg/day for 2 
days, 0.5 mg/kg/day for 2 days, and 0.25 mg/kg/day for 1 day). The average age 
of the children was 8 years and the total CT score was between 11-12 (maximal 
score=24) suggesting mild-moderate disease. 

When comparing post treatment outcomes to baseline, there were significant 
improvements in all parameters (symptoms and CT scores) in both groups 
suggesting that antibiotics alone and antibiotics and steroids together both 
improved outcomes compared to baseline. Furthermore, there was a significant 
additional effect of oral steroids over placebo in cough, CT scan, nasal obstruction, 
postnasal drainage and total symptom scores. The strength of the evidence for 
the efficacy of antibiotics alone is unfortunately diminished by the absence of a 
placebo group, but the superiority of the combination of antibiotics and steroids 
over antibiotics alone is clearly supported by this trial. 

Nasal corticosteroid treatment is a first line treatment in CRS with and 
without nasal polyps in children (Strength of recommendation: D).
Ancillary Treatments 

Nasal irrigations and decongestants have been thought to help in decreasing 
the frequency of rhinosinusitis episodes. Michel et al in 2005 performed a rand-
omized, prospective, double-blind, controlled study looking at the effect of a 14-day 
treatment (1-2 sprays) with either isotonic saline solution or a nasal decongestant 
in children 2-6 years of age 28. Outcomes evaluated included the degree of mucosal 
inflammation and nasal patency. They found that both groups experienced improve-
ment in outcomes measured with no significant differences between the groups. 
There were no side effects observed with the saline spray. The decongestant group 
used	120%	more	drug	than	prescribed,	demonstrating	the	potential	for	these	medi-
cations to be overused. No cases of rhinitis medicamentosa were reported.



171    XI IAPO MANUAL OF PEDIATRIC OTORHINOLARYNGOLOGY!

A recent Cochrane review analysed randomized controlled trials in which 
saline was evaluated in comparison with either no treatment, a placebo, as an 
adjunct to other treatments, or against other treatments29. Overall there was 
evidence that saline is beneficial in the treatment of the symptoms of CRS when 
used as the sole modality of treatment. Evidence also exists in favour of saline as 
a treatment adjunct and saline was not as effective as an intranasal steroid. Various 
forms of administration of saline were well tolerated.

Clinicians have certainly tried other treatments for CRS including 
antihistamines and leukotriene modifiers, especially in light of their effectiveness 
in treating allergic rhinitis. However no data exists about their potential efficacy 
and thus usefulness in the context of CRS in children. We reserve the use of these 
agents for children with documented allergic rhinitis.
Table 2. Treatment evidence and recommendations for children with chronic rhinosinusitis

Therapy Level Grade of  
recommendation Relevance

nasal saline irrigation Ia A yes
therapy for gastro-oesophageal 
reflux III C no

topical corticosteroid IV D yes

oral antibiotic long term no data D unclear
oral antibiotic short term  
<4 weeks Ib(-)# A(-)* no

intravenous antibiotics III(-)## C(-) ** no
# Ib (-): Ib study with a negative outcome
*A(-): grade A recommendation not to use
##III(-): level III study with a negative outcome
**C(-): grade C recommendation not to use

10. Surgical Treatment of Chronic Rhinosinusitis in Children
Adenoidectomy	 is	 successful	 in	 improving	 CRS	 symptoms	 in	 50%	 of	

operated children. Whether this is due to the fact that the symptoms were related 
to adenoiditis per se or to the elimination of the contribution of the adenoids to 
sinus disease is not clear.

Surgical intervention for rhinosinusitis is usually considered for patients 
with CRS who have failed maximal medical therapy. This is hard to define but 
usually includes a course of antibiotics and intranasal and/or systemic steroids and 
differs widely between practitioners and practice locations. Adenoidectomy with 
or without antral irrigation and balloon sinus dilation, and functional endoscopic 
sinus surgery (FESS) are the most commonly used modalities.
Adenoidectomy With/Without Sinus Irrigation and Balloon dilation. 

The rationale behind removal of the adenoids in patients with CRS stems 
from the hypothesis that the adenoids are a nasopharyngeal bacterial reservoir (as 
detailed earlier) and the possibility that many of the symptoms might be related 
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to adenoiditis proper. The benefit of adenoidectomy alone in the treatment of 
children with CRS was recently evaluated by a meta-analysis 30. Mean sample size 
was 46 subjects with a mean age of 5.8 years (range 4.4-6.9 years). All studies 
showed that sinusitis symptoms or outcomes improved in half or more patients 
after adenoidectomy. 

Maxillary antral irrigation is frequently performed in conjunction with 
adenoidectomy. To evaluate the efficacy of this added intervention, Ramadan 
and colleagues analysed 60 children who underwent adenoidectomy for CRS 
(symptoms and positive scans despite prolonged medical treatment), 32 of which 
also had a sinus wash and culture via the middle meatus 31. All children received 
post-operative antibiotics for 2 weeks and outcomes were assessed at least 12 
months	postoperatively.	Patients	who	underwent	adenoidectomy	alone	had	a	61%	
success rate at 12 months compared to children who underwent adenoidectomy 
with	a	sinus	wash	who	had	a	higher	success	 rate	of	88%.	Children	with	a	high	
Lund-Mackay CT score and asthma had better success with adenoidectomy with 
a wash compared to adenoidectomy alone. This data suggests that antral irrigation 
adds to the efficacy of adenoidectomy and also suggests that a prolonged course of 
IV antibiotics (as reported above) might not be necessary to obtain a good result.

Balloon sinuplasty was approved by the FDA for use in children in the United 
States in 2006, and a preliminary study in children has shown the procedure to be 
safe and feasible 32.	In	this	study,	the	cannulation	success	rate	was	91%	and	the	
majority of the sinuses addressed were maxillaries. The most common cause of 
failure of cannulation with the balloon catheter was the presence of a hypoplastic 
maxillary sinus. Most surgeons now use the illuminated catheter to confirm 
cannulation of the sinus thus avoiding fluoroscopy and its inherent risks. In sum, 
most of the available surgical data support adenoidectomy with sinus irrigation 
as a first step in the management of the child with CRS refractory to maximal 
medical management. Whether or not balloon maxillary sinuplasty imparts 
additional benefit to irrigation alone, in combination with adenoidectomy, cannot 
be established with available data to date (Strength of recommendation: C).
Functional Endoscopic Sinus Surgery (FESS)

A meta-analysis of FESS results in the paediatric population has shown that 
this	 surgical	modality	 is	 effective	 in	 reducing	 symptoms	with	 an	 88%	 success	
rate and a low complication rate33. Initial concerns about possible adverse 
effects of FESS on facial growth have been allayed by a long term follow up 
study by Bothwell and colleagues that showed no impact of FESS on qualitative 
and quantitative parameters of paediatric facial growth, evaluated up to 10 
years postoperatively34. Many advocate a limited approach to FESS in children 
consisting of removal of any obvious obstruction (such as polyps and concha 
bullosa), as well as anterior bulla ethmoidectomy and maxillary antrostomy. This 
approach	 typically	 yields	 significant	 improvements	 in	 nasal	 obstruction	 (91%),	
rhinorrhoea	 (90%),	PND	(90%),	headache	 (97%),	hyposmia	 (89%)	and	chronic	
cough	(96%)	35.

Whereas second look procedures were common after FESS to clean the 
cavities, the advent of absorbable packing has made it possible to avoid a second 
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look procedure. Walner et al found comparable rates of revision sinus surgery in 
children with and without a second look procedure suggesting that it may not be 
necessary 36. 

In summary, the most supported surgical approach to the child with CRS who 
has failed maximal medical therapy probably consists of an initial attempt at an 
adenoidectomy with a maxillary sinus wash plus/minus balloon dilation followed 
by FESS in case of recurrence of symptoms. An exception to this statement are 
children with cystic fibrosis, nasal polyposis, antrochoanal polyposis, or AFS 
where FESS to decrease disease burden is the initial favoured surgical option. 
Unfortunately, most of the data supporting this recommendation are not based on 
randomized prospective studies. It is therefore clear that prospective, randomized, 
controlled clinical trials should be undertaken. In these trials, severity of disease 
on CT scans and symptom questionnaire should ideally be matched preoperatively 
and the following interventions would be compared: adenoidectomy alone, 
adenoidectomy with a wash, adenoidectomy with a wash and balloon maxillary 
sinuplasty, and endoscopic sinus surgery. An additional arm that includes medical 
therapy might also be included.

11. Key points (Figure 3)
1.  Nasal corticosteroid treatment is a first line treatment in CRS with and 

without nasal polyps in children 
2.  Available data does not justify the use of short-term oral antibiotics for 

the treatment of CRS in children 

3.  Adenoidectomy is successful in improving CRS symptoms in 50% of 
operated children. Whether this is due to the fact that the symptoms were 
related to adenoiditis per se or to the elimination of the contribution of 
the adenoids to sinus disease is not clear
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Figure 3. CRSsNP in young children management scheme for (ENT) specialists
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