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Radiological Examination
Sinusitis is supported by an abnormal sinus x-rays that
showed mucosal thickening ≥ 6mm or complete
opacification or air-fluid level in one or both antria.9

Computed tomography (CT) scan is increasingly used for
diagnosis of childhood rhinosinusitis because of better
accuracy and similar level of radiation.10 CT scan imaging
for diagnosis of rhinosinusitis consists of sinus images of
coronal views, at 4mm intervals, with both soft tissue and
bony window images so as to prevent false positive result
as a result of overinterpretation of the “averaging” effect
of soft tissue window images. Any abnormality had to be
noted on both soft tissue and bony windows image. CT
scans are interpreted as follows:

(1) Negative if there is no abnormality except the
presence of a simple cyst or mucocele;

(2) Minimal disease if there is mucosal thickening
occupying less than 20% to 25% of diseased sinus’
volume;

(3) Significant disease if mucosal thickening or
opacification occupy more than 25% of diseased
sinus’ volume or air-fluid level.2

Differential Diagnoses
In assessing patients with probable subacute rhinosinusitis
the clinician needs to consider other causes of nasal
obstruction like deviated nasal septum, congenital pyriform
aperture stenosis, choanal stenosis, nasal polyposis (not
necessarily allergy related), nasal tumours or foreign
bodies. Onset of persistent nasal symptoms in neonates or
infants deserves a very careful examination and investigation
to exclude congenital anomalies. A detailed medication
history may lead one to urgent rhinitis medicamentosa in
patients who have been misusing or abusing nasal
decongestant spray in an attempt to relieve symptoms.

Treatment
Antibiotics
Morries et al reviewed six studies involving 562 children.11

The most used antibiotics in the included studies were
amoxycillin 40mg/kg/day. Reviewers concluded that available
evidence suggested that antibiotics given for 10 days
reduce the probability of persistence of rhinosinusitis in
the short to medium term albeit the efficacy is only
modest. Recent evidence showed that a 3-day course of
azithromycin, 10mg/kg/day is as good as a 14-day course
of amoxycillin/clavulanate in treatment of childhood
subacute rhinosinusitis.8 Azithromycin is a 15-membered
ring macrolide of the azalide subclass. High and sustained
tissue level is its distinctive pharmacokinectic feature. This
allows a short course of once daily dose to be effective.
Both drugs were well tolerated and only 2 patients
reported mild epigastric discomfort in either group.

Saline Nasal Spray
Hypertonic saline like 1.5% NaCl has been used routinely
in our practice acts as a mild decongestant and has been
shown to decrease nasal blood flow and improve nasal
symptoms.12,13 This helps to prevent crusting of dried nasal
secretions and were proven to be effective14 and mucociliary
clearance.15 Spraying action of saline also mechanically
removes mucus and helps patients comfort.16 Saline may
be administered by commercially produced buffered spray
or bulb syringe.

Decongestants
Decongestants are considered to be theoretically useful
only. Two reviews14,17 found no evidence to support the
use of systemic decongestants in children and two
placebo-controlled paediatric studies show no benefit
from decongestants compared with placebo.18,19

Systemic side effects of oral decongestants are fairly
common and include headaches, tremor, irritability,
decreased urine flow and insomnia and should be used
with care in children under 1 year of age because of the
narrow therapeutic range.20,21 Side effects include nasal
stinging, burning, dryness or mucosal ulceration. Prolonged
use (>10 days) of intranasal vasoconstrictors may lead to
tachyphylaxis, a rebound swelling of the nasal mucosa and
rhinitis medicamentosa.22

Oral or intranasal decongestants should not be prescribed
to children with subacute rhinosinusitis as the side effects
outweight the benefit.

Antihistamines
An evidence-based review of treatment guidelines of
rhinosinusitis found that first generation and second
generation anti-histamines are commonly recommended
as a treatment of choice in various guideline albeit their
efficacy were not proven.23

Topical Nasal Corticosteroids
A study involving 200 children with subacute rhinosinusitis
found that addition of topical nasal corticosteroid,
mometasone furoate nasal spray (MFNS) 400 ug twice
daily, to antibiotics significantly reduces symptoms of
subacute sinusitis compared with antibiotic treatment
alone.24 Nayak et al 25 showed that the addition of either
MFNS 200 ug or 400 ug, twice daily, to standard antibiotic
therapy also provides significantly greater relief of
symptoms, particularly stuffness/congestion and facial
pain, than antibiotic with placebo. No difference in
outcome was detected between 200 ug or 400 ug twice a
day. Thus, the effective dosage of MFNS for children as an
adjunctive therapy to antibiotic treatment should be 200
ug twice daily.

Co-existing Condition: Allergic Rhinitis
Allergic rhinitis is a common co-morbid condition in
subacute childhood rhinosinusitis. The prevalence of allergic
rhinitis in Hong Kong revealed by 2 studies is 52% in 13-
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to 14-year-olds26 and 35% in 6- to 7-year-olds27 with a
male predominance in 1995. The prevalence of allergic
rhinitis rose to 37.4% in 2001. In severe cases, it can lead
to complications like rhinosinusitis.

There is no pathognomonic feature for allergic rhinitis. It is
often an underdiagnosed and untreated condition or
misdiagnosed as recurrent colds. Explicit history taking
may therefore be necessary to make a correct diagnosis.
Other helpful signs include observing the child’s mannerism.
Stimulated by nasal itch, the child may wrinkle the nose
(rabbit nose), picking the nose may result in epistaxis and
the child may rub it in an upward direction in an attempt
to open up the nasal passages (allergic salute). Overtime,
this may produce the “allergic crease” which is a
horizontal crease at the junction of the bulbous tip of the
nose with the more rigid bridge and the “allergic shiner”
which are dark circles under the eyes thought to be due to
venous stasis resulting from interference with blood flow
caused by oedematous nasal mucous membranes. Overtime,
deposition of haemosiderin may leave pigmented areas
under the eyes. The eyes may be watery with conjunctival
injection. Chronic nasal blockage may lead to chronic
gaping of the month, halitosis and also may lead to
orthodontic disturbances such as high arch palate and
flattened mid-facial features.28 The nasal mucous membrane
appears swollen with a bluish tinge and clear nasal
secretion may be present.29

Oropharyngeal examination may reveal lymphoid
hyperplasia of the soft palate and cobblestone appearance
of the posterior pharynx. Retracted tympanic membrane
from Eustachian tube dysfunction or serous otitis media
may also be noted. Other atopic diseases such as allergic
conjunctivitis and eczema may be present. Approximately
20% of cases are accompanied by symptoms of asthma.

Nasal smear is a helpful investigation in allergic rhinitis.
The nasal secretion from inferior turbinate scrapings can
be fixed with a Papanicolau fixative and stained with
haematoxylin and eosin before being evaluated under
light microscope. In patient with allergic rhinitis, it may
contain increased numbers of eosinophils, goblets cells
and mast cells.30,31 Presence of over 10% of eosinophils on
a nasal smear has a positive predictive value for allergic
rhinitis of 81% and a negative predictive value of 55%.32

This is compared to more abundant neutrophils and
epithelial debris in infection. However, this test, which may
be a helpful diagnostic test, will not identify any specific
allergen and is nonspecific. Identification of specific IgE
antibodies to specific allergen such as house dust mites
(dermatophygoides), animal dander, fungi or pollens by
skin prick test or radioallergosorbent tests (RAST) can be
employed in establishing a specific offending allergen. It
may also be a useful tool to persuade the family and the
patient with regard to environmental control measures
e.g. pets. The main limitation of the test is that positive
reaction does not necessarily mean that the symptoms are
due to an IgE mediated allergic reaction because symptom
free subjects may have allergen specific IgE therefore

clinical correlation is important. Allergens used for testing
must be individualized and appropriate with regard to the
prevalence of allergens in the individual’s living environment,
taking into consideration of other factors such as seasonal
changes and geographic distribution. Though the risk of
anaphylaxis in skin prick test is low, these were reported.33

Full resuscitation equipment must be available and
personnel involved must be fully conversant with its use
when called upon. Treatment of allergic rhinitis is an
integral part of management of subacute rhinosinusitis.
The key components include avoidance of allergen
identified, anti-histamines and topical nasal corticosteroids
together with saline lavage of nose.

Conclusion
Subacute rhinosinusitis is a common finding of children
with rhinosinusitis. Early identification and treatment
would decrease morbidities associated with undiagnosed
rhinosinusitis. Current evidence for the suggested
management is listed in Table 2.

Table 2:
Evidence Table

Strength
Intervention of recomm-

endation Reference Conclusions

Radiological examination B 9 Abnormal sinus x-rays that
for diagnosis of showed mucosal thickening
rhinosinusitis ≥ 6mm or complete
in children opacification or air-fluid level

in one or both antria indicated
rhinosinusitis

CT scans for diagnosis of B 2, 10 Computed tomography (CT)
rhinosinusitis in children had better accuracy and similar

level of radiation for diagnosis
of rhinosinusitis.

Antibiotics treatment A 11 Antibiotics given for 10 days
reduced the probability of
persistence of rhinosinusitis
in the short to medium term

Saline nasal spray B 12-16 Saline nasal spray decreases
nasal swelling and improves
nasal symptoms

Decongestants, A 14, 17-19 Oral or intranasal decongestants
either orally should not be prescribed to
or intranasally children with sub acute

rhinosinusitis as the side effects
outweigh the benefit.

Antihistamine B 23 The efficacies of first generation
and second generatin
anti-histamine are not proven.

Mometasone furoate A 24,25 Mometasone furoate nasal spray
nasal spray 200ug twice daily for children

as an adjunctive therapy to
antibiotic treatment is effective.

Strength of Recommendation:
A – Recommendation based on consistent and good-quality patient-oriented evidence

B – Recommendation based on inconsistent or limited-quality patient-oriented evidence

C – Recommendation based on consensus, usual practice, opinion, disease-oriented evidence,
or case series for studies of diagnosis, treatment, prevention, or screening.
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Self-Assessment Questions
(Please indicate true or false to the following statements)

1. Halithosis is a symptom of rhinosinusitis.
2. Coronal CT scan is the investigation of choice for

rhinosinusitis
3. Sinusitis is distinctly different from rhinosinusitis.
4. Bacterial infection is commonly found in subacute

rhinosinusitis
5. Azithromycin for 3 days was demonstrated to be

effective in treatment of subacute rhinosinusitis.
6. Antihistamine is an effective treatment of subacute

rhinosinusitis
7. Saline lavage of nasal cavity is an effective treatment of

subacute rhinosinusitis.
8. Topical nasal corticosteroid is an important adjunct

treatment of subacute rhinosinusitis.
9. Topical vasoconstrictor is an important component in

the treatment of subacute rhinosinusitis.
10. Allergic rhinitis plays an important role in the

pathogenesis of childhood subacute rhinosinusitis.
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