
Updating Rhinosinusitis
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Let’s start by thinking what is rhinosinusitis.
And I would say that probably one third of your group will have a CT scan  
with inflammation of the lining of the nose and sinuses. Now the nature of the 
inflammation can be predominantly allergic type, i.e. eosinophil-dominated, or 
it can be infective, i.e. neutrophil-dominated. And in many patients there is a 
mixture of these two, the balance depending on recent treatment, recent allergen 
exposure.
We’ve begun to realize that in the respiratory tract in asthma and in rhinitis allergy 
and infection can interact and they are synergistic 1. And there are other factors 
that may also be relevant but today I am predominantly going to comment about 
chronic rhinosinusitis, i.e., those changes lasting for over 3 months, but even in 
chronic rhinosinusitis you can have acute exacerbations. 
Now, I will mention that one-third of you would have abnormal CTs (see Chapter 
35). Something like 45% of the children are likely to have abnormal CT. In fact, 
this is based on data from Gordts 2. He looked at 100 children having had MRI 
scans for neurological problems, and 45% of those had changes in the sinuses, 
which tended to be more severe than those in adults.
The pattern was rather different, the sphenoids and the posterior ethmoids were 
also involved. And if that child had a paranasal discharge then it would also have 
sinusitis. 
So all those children with paranasal discharge have changes in their sinuses.
We do not completely know the natural history of this condition, and that makes 
it very difficult to evaluate treatment. 
What we do know as evidence is that it tends to remit spontaneously, as the child 
grows up. 
In a way similar to otitis media with effusion. Something happens, either mid-
facial growth or immune maturity that improves this problem in many, many 
children. 
Why do we get it? 
One of the mistakes we made during evolution was to stand up and hold our heads 
upright, with our faces forward. I reliably inform that horses, with their hanging 
down faces, do not get rhinosinusitis. But we rely on mucociliary clearance to 
transport mucus from the bottom of the sinus, near the level of the teeth, up and 
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out of a narrow osteo-meatal complex. It is a remarkably inefficient system, very 
liable to disruption.
And what are the factors that can cause that disruption?
Well the major ones are thought to be these: anatomical variations are always 
cited, but there are at least three papers suggesting that theses are no more common 
in chronic rhinosinusitis populations than they are in normal control groups. This 
seems to be predominantly a problem of the mucosa, and the mucosal problems 
that can occur are rhinitis, which can be allergic or non-allergic, and various 
forms of imuno-incompetence, which are very common in children, especially in 
young children.
The theory is that if you have an infection in your sinuses, with any luck you have 
an appropriate immune response that clears that infection without damaging you.
But what you may get is an infection where the response partially clears it, but 
leaves just a few organisms there, continually stimulating the immune system to 
produce cytokines and mediators and local cell proliferation. That causes damage 
to the lining of the nose and damages the mucociliary system. So, then you get 
further infection and you are cycling around this little circle. So, one attempts to 
break the circle and get complete clearance.
What sort of immune problems can cause this? If you look at children, many of 
those who have chronic rhinosinusitis don’t just have problems with the sinuses. 
They also tend to have ear infections and to have tonsillitis. In the data from 
Kvaerner, the odds ratio was roughly about 3 that if you have sinusitis you also 
suffer from tonsillitis and you also suffer from ear infections, suggesting that the 
immune system is not working quite properly.
We have a two-layer immune system. We have very primitive immunity, so-
called innate, that we developed very early in evolution, before we crawled out 
of the primeval slime. And innate immunity is extremely important in the 
respiratory tract. It is the first line of defense it is mainly mucociliary clearance 
and it is not improved by infection. 
Once we did crawl out of the slime and into land, that innate system is no longer 
good enough. We developed an acquired system, added on. And this system, 
second line of defense, is improved by infection because it possesses both 
specificity and memory. 
Let’s see how these two immune systems can be defective. Of course in 
childhood, the well-known problem of mucus is that in cystic fibrosis. But there 
may be other genes leading to mucus abnormalities that we do not yet know 
about. There are certainly a wide variety of genetic defects in cystic fibrosis. We 
know that cilia, ciliary action, can be disrupted either by genetic defects but also 
by secondary factors, such as pollution. And there are other factors: lysozyme 
that splits cell walls, defenses that are made by the epithelium, interferon, and the 
cells of the innate system, the neutrophils and the macrophages may themselves 
be deficient. 
I mentioned cystic fibrosis, but recently there are two papers suggesting that 
carriers of this disorder are over-represented in the chronic rhinosinusitis 
population. So this may be one factor that we have not yet thought about very 
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much. There are other possible mucus abnormalities. Young’s syndrome used 
to be thought to relate to mucus, but it may actually relate to cilia. And many 
parents think that giving milk to their children makes the mucus thick. There is 
no evidence for this whatsoever. 
Ciliary beating as you know, needs to be coordinated with a stiff arm forward 
stroke and a limp-wristed backstroke in a meta-chronistic fashion so that the cilia 
moves the mucus forward.
Primary ciliary dyskinesia (PCD) is a rare disorder, occurring in about one in 
10,000 patients. Secondary problems are extremely common. Investigating ciliary 
dyskinesia is a complex business but we may have a shortcut and I am going to 
tell you about this later on.
Nitric oxide levels are been measured in the nose and measure it in the upper tract 
and when you do that, if you get very low levels of nitric oxide, think about PCD. 
If you get normal levels then you may probably exclude that diagnosis.
Secondary problems can be due to infection, as many organisms damage cilia 
or reduce their beating, it can be due to pollution, allergy itself reduces ciliary 
clearance and the contents of middle ear effusions put on to cilia will also reduce 
cilia ability to beat. You can recognize these organisms they are the ones that are 
very commonly found in the upper respiratory tract in childhood. They all have 
properties of reducing the upper ciliary clearance. 
And we have shown, as have others, that long-term antibiotics can improve ciliary 
beat frequency. 
The secondary immune system largely consists of lymphocytes and proteins 
for the immunoglobulins. The lymphocytes are the B lymphocytes that make 
antibodies and the T lymphocytes that direct the formation of antibody and the 
nature of antibody as well as causing their own immune defenses. There are five 
different classes of immunoglobulin. If you look at the ones largely found to be 
abnormal in rhinosinusitis, IgA deficiency is very common in the population. It 
is common in childhood and sometimes is transient, with normality occurring 
as late as the age of 12. You can have deficiencies in total IgG or in one of 
the four different subclasses. And quite commonly a G sub-class deficiency 
is found together with IgA deficiency. Now, it is very easy to send off a serum 
sample and get your local laboratory to measure these. And it is well worth doing 
it for children with recurrent problems. 
We could have a baby as an example: the baby who has some immunoglobulin 
from mom at first. That rapidly disappears, and it takes up to 18 months before that 
baby starts making enough of its own immunoglobulin to come into the normal 
range. And during this period that child is very likely to suffer respiratory tract 
infections. In some children that delay can be much longer, up until about 3.
And then we must not forget that in the world many children are malnourished, 
They are immunodeficient because they don’t get enough protein, they may 
not get enough iron, zinc, vitamin A. Infection itself causes immune problems. 
Measles results in immuno-deficiency. Doctors cause immune problems. We give 
children steroids for their juvenile rheumatoid arthritis, immunosuppressants for 

V Manual IAPO ingles FIM.indd   153V Manual IAPO ingles FIM.indd   153 8/28/06   11:18:36 PM8/28/06   11:18:36 PM



154 V IAPO MANUAL OF PEDIATRIC OTORHINOLARYNGOLOGY�

transplants. And some children will have hyposplenism, and metabolic disorders, 
such as diabetes. So think about secondary causes for immunodeficiency.
In the secondary category, I put Gastroesophageal Reflux Disease. And this is 
somewhat like a religion: you either believe or you don’t; there is some evidence, 
and there is recent evidence is from here, that perhaps there is abnormal pH in 
some of the children with chronic CRS.
Now the other major factor that I believe is allergy – although the evidence for 
this is not absolute. But if you have bilateral sinusitis you are 80% likely to be 
allergic. And we all know about the immediate phase of allergy, with mast cell 
degranulation, mediator release and rapid immediate symptoms. That is obvious 
allergy. 
What we mainly forget about, is the long-term chronic grumbling allergy, largely 
due ot T-Lymphocytes and their cytokines, pulling in inflammatory cells, especially 
eosinophils. And the symptoms here are really chronic ongoing blockage, hypoxia 
and hyper reactivity. As an exemple, when you have some changes in the sinus, 
the normal sinus in one side and the other side shows the hyperplasic mucosa 
and blockage of the osteo-meatal complex. An enterprising ENT surgeon, for 
instance, has made an inferior meatal antrostomy, but sadly, the mucociliary 
clearance doesn’t know about this, and it keeps taking the mucus up and down, 
and sometimes you can look into an endoscope and see this happening.
I think allergy probably does lead to infection, not only because of the mucosal 
edema but possibly because ICAM-1, a receptor for the rhinovirus is up-regu-
lated, and rhinovirus causes somewhere between a third to a half of colds. 
We have shown that allergy to house dust mite reduces mucociliary clearance, 
and also those eosinophils contain molecules that are very damaging to epithelia.
The diagnosis is largely based on the history plus nasal examination, which 
you can always do with an otoscope if you don’t happen to be able to naso-
endoscope children. There are indications for radiology and I would like to ask 
you search for causes, to take a history looking for allergy, looking for immune 
deficiency, and think about doing some skin prick tests in these children.
What about treatment? Well, first of all, get rid of those underlying factors: 
the cat that sleeps on the bed, the house dust mite on the bedding, the cigarette 
smoking in the home. If you think they have got other factors, then treat those. 
I would very much advocate douching – I am going to expand on that later on 
(Chapter 35). And if they have got allergy, try local cortico-steroids. Antibiotics, 
I think, come quite a long way down this list. Read the ARIA 3 recommendations 
for the treatment of rhinitis, and you will see that for persistent disease, the first 
line of treatment is an intra-nasal steroid.
And although you can use these down until 2 years of age in the USA, we have to 
wait until 4 years of age to be able to use these.
We have shown ourselves and others also have shown that nasal irrigation, the 
saline, improves symptom scores and quality of life. But we could not show its 
effects in the airway, nor could we show improved mucociliary clearance.
If you are going to use cortico-steroids long-term in children, you need to chose 
ones like mometasone or fluticasone, with very little systemic absorption 4.
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Antibiotics? Well, we know about short-term use for exacerbations, we have heard 
about that. But there is some evidence from open studies in Japan that long-term 
use of macrolides may improve chronic rhinosinusitis, even if the organism is not 
sensitive. And the macrolide is thought to be working in an immuno-modulatory 
fashion. There is only one study in children, and that suggests that you need anti-
allergics as well. We need some good evidence on this. We need some proper, 
prospective, double-blind, controlled, randomized studies, and South America 
would be a wonderful place to do them.
What about surgery? Very few places now do antral punctures and sinus 
washouts. You cannot get everything out and the whole thing just starts again. If 
you do need to do surgery probably the treatment of choice is endoscopic sinus 
surgery, and the Belgium Consensus suggest that you should think about this 
after six months of failed treatment.
Some people would advocate adenoidectomy and tonsillectomy, but there is a 
recent, very nice meta-analysis suggesting that this reduces problems by about 
half an infection per year, and so may not be worthwhile.
I would like to point out to you that the nose is the gateway to the respiratory 
tract. And everything I said about the nose influencing the sinuses probably also 
relates in a very similar fashion to the middle ear and it also relates to the lung.

References

1. Murray CS, Simpson A, Custovic A. Allergens, viruses and asthma 
exacerbations. Proc Am Thorac Oc. 2004;1(2):99-104.

2. Gordts F, Clement PAR, Destryker A, Desprechins B, Kaufman L. Prevalence 
of sinusitis on MRI in a non-ENT paediatric population. Rhinology.1997 
Dec;35(4):154-157.

3. Bousquet J, van Cauwenberge P, Khaltaev N and the ARIA working party. 
(2001) Allergic rhinitis and its impact on asthma J. Allergy Clin. Immunol.

4. Scadding GK. Safety of Intranasal steroids. Editorial in Current Opinion in 
ENT,RSM publications( 2002)

V Manual IAPO ingles FIM.indd   155V Manual IAPO ingles FIM.indd   155 8/28/06   11:18:37 PM8/28/06   11:18:37 PM




