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Descripton

European
position paper
on
rhinosinusitis
lists the
difference
between adult
and pediatric
sinusitis

Pediatric rhinosinusitis is a
spectrum of disease, varying in
etiology, pathophysiology and
duration.

Predisposing factors

Viral
infections of
nose and
sinuses are
common

1. Allergy
2. Impaired ciliary function
3. Immune deficiency
4. GERD
5. Pollution
6. Diabetes mellitus
7. Malnutrition
8. Metabolic conditions

Childhood and
adult
rhinosinusitis
differ in a number
of ways

Rhinosinusitis
frequent in children
and is frequently
overlooked

Differences between pediatric and adult
sinusitis

Anatomy

Sinuses are lined by type II
pseudostratified ciliated
columnar epithelium. The
ciliary beat determines
mucosal flow
Natural ostium of
maxillary sinus lies
at a higher level and
hence ciliary beat
plays an important
role in mucous
transport which is
not dependent on
gravity to flow

Frontal
sinus is not
present at
birth. They
develop as
cranial
extension of
ethmoid
cells

At birth
maxillary
sinuses
measure 7 mm
in depth, 3 mm
in width and 7
mm in height

Development
of ethmoid
labyrinth is
complete by 4
years of age

Sphenoid
sinuses extend
posteriorly
over the first 7
years and
completes
growth by 15
yrs

Paranasal sinuses are
air containing spaces
which are positioned
around the nasal
cavities communicating
via natural ostia with
the nasal cavity

Definition

Rhinosinusitis is the
term commonly being
used instead of sinusitis
in all consensus
documents

Rhinitis & sinusitis typically
coexist in the same affected
individual because of their
proximity and having a
continuous mucosal lining

Definition
A number of consensus statements attempt to
define rhinosinusitis in terms of symptoms and
duration, but fall woefully short as diagnosis in
children could be challenging and often
overlooked

EPOS Definition
Inflammation of the nose and sinuses characterized by two or more symptoms, one of which
should be either nasal blockage/obstruction/congestion or nasal discharge (anterior/
postnasal drip) with or without
Facial pain / pressure
Cough
And either:
Endoscopic signs of:
Nasal polypi and/or
Mucopurulent discharge from middle meatus and / or
Oedema/mucosal obstruction primarily in the middle meatus

And or
CT changes
Mucosal changes within the osteomeatal complex and /or sinuses

Severity & Duration of Rhinosinusitis

Severity

EPOS classifies adult rhinosinusitis into mild, moderate and severe as
per their severity. One can use a visual analogue scale to grade the
severity of the infection. This same scale can also be applied to in
children. This scheme has not been validated in children yet.
Mild – 0-3
Moderate – 3-7
Severe – 7-10

Duration of symptoms Acute/chronic rhinosinusitis

EPOS defines acute rhinosinusitis as:
Sudden onset of two / more of the symptoms:
. Nasal blockage/obstruction/congestion
. Colored nasal discharge
. Cough (daytime & night time)
For less than 12 weeks (with symptom free intervals if the
problem is recurrent).
Chronic sinusitis should be considered if the duration of illness
is of more than 12 weeks in duration.

Young children often don’t
tolerate nasal endoscopy.
Radiographic investigations are
often avoided on account of
radiation exposure fears.

EPOS system
favors omission of
previously used
terms like
subacute sinusitis

Pediatric Acute Rhinosinusitis
Gold standard for diagnosis of acute
bacterial rhinosinusitis:
Culture of antral puncture and
aspiration showing more than 10,000
colony forming units of bacteria per ml.
Culture from middle meatus under
endoscopic guidance can also be done
Immature
immune
system is
the reason
for
increased
incidence of
RS in young
children

Viral URTI are
frequent in children.
Incidence is about 6
episodes / year.
More in children in
day care centres.

Epidemiology & pathophysiology

1. CT studies reveal that majority of children with
symptoms of nasal discharge, the sinuses are
also involved
2. Sinuses are involved – in decreasing order of
frequency Maxillary and ethmoid 60%, Sphenoid
35%, and frontal 18%.
3. With resolution the changes seen in CT
images also disappear.

Rhinosinusitis commonest
in young children and the
prevalence decreases
sharply after 6-8 yrs

Less often:
Staph aureus
Streptococcus
pyogenes
Streptococcus
viridans and
anaerobes

Microbiology
Acute bacterial rhinosinusitis:
Streptococcus pneumonia
H influenza
Moraxella catarrhalis

Incidence is
more in
autumn and
winter

Adoption of 7valent
pneumococcal
vaccine in US has
reduced the
incidence of
streptococcal
pneumonia
induced
rhinosinusitis

Clinical Features

For a clinician
the common
presentation of
ABRS in
children is a
persistent and
non improving
nasal
discharge /
cough or both
lasting for
more than 10
days

EPOS description of acute rhinosinusitis:
ABRS is diagnosed clinically by the presence of at
least three of the following:
1. Discolored nasal discharge
2. Severe local pain
3. double sickening – deterioration after initial milder
phase of illness
4. Elevated ESR and C reactive protein
5. Fever

Clinical presentation
Wald’s criteria for diagnosis of
acute bacterial rhinosinusitis over
and above acute viral rhinosinusitis:
1. Persistent symptoms for more
than 10 days, but less than 30
2. Onset with severe symptoms
3. Double sickening

1. Prolonged URTI
2. Chronic cough
3. Nasal discharge
4. Fever
5. Facial pain

Presenting symptoms between acute & chronic
rhinosinusitis

Symptom

Preponderance

Rhinorrohea
Cough
Fever
Pain
Nasal obstruction
Mouth breathing
Ear complaints

80%
80%
50%
30%
100%
100%
60%

Acute / Chronic
All forms
All forms
Acute
Acute
Chronic
Chronic
Chronic

In non allergic children neutrophil
proportions of more than 5% in nasal
washings is about 91% sensitive for
maxillary sinusitis

Differential Diagnosis

1. Possibility of nasal foreign body should be excluded especially in unilateral foul smelling
discharge
2. Dental disease can also give rise to Sino nasal / facial symptoms. These patients
present with unilateral findings with a suggestive history.

3. Hypertrophy and inflamed adenoids
4. Nasal allergy

Clinical Examination
Clinical Examination
Clinical examination could be challenging in young children. It should
include:
General observation including temperature and neurological status
Complete Ear / Nose / Throat examination including pharynx, oral cavity,
teeth, orbits, ocular movements, facial palpation and percussion over the
sinuses. Pupillary responses should be examined.
Anterior rhinoscopy:
To identify oedema, inflammation, mucous / pus / FB. This can be done by
lifting up the tip of the nose / use of an otoscope.

The nasal & pharyngeal mucosa is erythematous, with yellow / green nasal
discharge of varying consistency.
Adenotonsillar enlargement may be modest with associated tender cervical
adenopathy.

History:
Current symptoms

Past History & Risk factors

Onset
Duration

Similar episodes of sinusitis

Precipitants (Viral RTI, FB)

Previous use of antibiotics

H/O Double sickening

Prior hospitalization / surgery

Nasal / sinus symptoms

Day care arrangements

Facial / orbital pain swelling

Exposure to cigarette smoke

Headaches

Immunization history

Cough

Fever
Hyposmia
Oral / dental / pharyngeal symptoms

Investigations

In majority of cases of acute rhinosinusitis clinical assessment of the sick child alone is
sufficient. Microbiological & Radiological investigations are indicated only in complicated
cases.
In chronic rhinosinusitis unusual organisms may be involved, surgery may be warranted
prompting relevant investigations.
Cultures from nasal mucous secretions are not needed in most cases of uncomplicated
rhinosinusitis. Culture is indicated in severe / resistant cases.
Indications of culture:

Severe symptoms & toxic patient
Illness not improving after 72 hours of medical treatment
Suppurative complications (orbital, intracranial) systemic sepsis

CT nose and sinuses is the imaging modality which is useful.
It is indicated only in resistant / complicated cases
Contrast CT is indicated in the presence of intracranial complications
Even asymptomatic children who require no treatment may show significant abnormalities
in CT

CT is an important investigation if surgery is considered in these children

Medical Management

Main stay

Antibiotics

Intranasal sternoids

Saline douching
Mucolytics
Antihistamines

Amoxycillin
Amoxycillin & clavulanate
Cephalosporins
Azithromycin
Clarithromycin

Useful when used in
combination with
antibiotics

Complications

Incidence of complications has reduced with the advent of antibiotics.
Rate of complications is about 1 per 12,000 cases of acute rhinosinusitis
Complications are commonly seen during winter months
Complications are more frequent in male children
Orbital complications are most frequent 60%. More common in young children
Intracranial complications are about 20%. Common in all age groups.

Netherland studies show
that use of antibiotics have
not reduced the
complications of ABRS

Orbital complications

Complications occur
without significant
pain or systemic
upset

Can occur as a result of:
1. Direct spread of infection across lamina papyracea
2. Via hematogenous spread via small veins of orbit. This is often seen in ethmoidal sinusitis
and not so common in frontal and maxillary sinusitis

Chandler’s classification
1. Inflammatory oedema (preseptal cellulitis)
2. Orbital cellulitis
3. Subperiosteal abscess
4. Orbital abscess
5. Cavernous sinus thrombosis

Orbital
complications
are not
necessarily
seen clinically
in a sequential
manner

Preseptal cellulitis

Responds well with
oral antibiotics.
Amoxycillin &
clavulanic acid
combination is the
drug of choice

Inflammation
of the eyelid &
conjunctiva,
anterior to
orbital septum

Presenting features
1. Eyelid oedema not tender
2. Erythema
3. Orbital pain
4. No proptosis even if present will be of mild
degree
5. No restriction of ocular movement
6. There is no chemosis

Orbital Cellulitis

Inflammation
is behind the
orbital
septum, within
the confines of
the orbit

Is seen more
commonly than
preseptal cellulitis

Treatment
should be
proactive. IV
antibiotics
preferred

Cross
sectional
imaging
should be
performed to
rule out
orbital /
intracranial
abscess

Clinical features

1. Pronounced oedema & inflammation of orbital
contents without abscess formation
2. Proptosis +
3. Reduced ocular mobility
4. Chemosis +
5. Loss of vision is very rare. But should be
monitored

Orbital Abscess

Less common when
compared with other
forms of orbital
complications

Abscess forms between the
periorbita (soft tissue orbital
contents) and the sinuses. It is
extraconal, lying outside the
cone of ocular muscles

Sequelae
Intraconal
abscess lie
within the
cone of ocular
muscles

Vision compromise
as a result of
retinal artery
occlusion, optic
neuritis, or corneal
ulceration
Clinical features

Non surgical
management is
indicated when:
1. There is clinical
improvement within
48 hours
2. There is no
decrease in color
vision / visual acuity
3. Abscess is
subperiosteal and
small less than 1 ml
and is medially
located.
4. Patient age is less
than 4

1. Orbital contents may be
displaced in an inferolateral
direction due to the mass effect
of accumulating pus
2. Proptosis +
3. Chemosis +

Management
1. High dose parenteral antibiotics
2. Orbital exploration is indicted if
there is no clinical improvement
within 48 hours

Intracranial Complications

Caused by direct
extension or
hematogenous
spread via diploic
veins

Often associated
with
frontoethmoidal /
sphenoidal acute
rhinosinusitis

Intracranial complications

1. Extradural abscess
2. Subdural abscess
3. Intracerebral abscess
4. Meningitis
5. Cerebritis
6. Dural venous thrombosis

Pathogens:
Streptococcus &
staphylococcus

Flora is often
mixed
(aerobic/
anaerobic)
Antibiotic
cover should
reflect this

Clinical Features

1. High index of suspicion is required
2. Clinical presentation non specific
3. High fever
4. Intractable headache

Intracranial
abscess
should be
drained via
burr holes.
Small abscess
may be
managed with
antibiotics

Cavernous sinus Thrombosis

This devastating
complication is seen
where the veins around
the sinuses are
congested during acute
rhinosinusitis become
phlebetic

Seen
commonly as
complication
of ethmoidal /
sphenoidal
sinusitis

Clinical Features
1. Bilateral ptosis
2. Proptosis & chemosis
3. Ophthalmic nerve neuralgia
4. Retro ocular pain
5. Complete ophthalmoplegia
6. Papilloedema
7. Signs of meningeal irritation with
spiking fever
8. Confusion and reduced consiousness
level

MR
venography is
diagnostic.
Absence of
flow in
cavernous
sinus is
diagnositic

Mortality rate
is rather high

Treatment is
ideally
undertaken in
specialized
neurosurgical
centre.
Anticoagulants
can be
considered
after excluding
intracerebral
bleeding. IV
antibiotics and
steroids can
also be
administered

Osteomyelitis

IV antibiotics
and wound
debridement
is the
preferred
treatment
modality

Osteomyelitis of
outer table of
frontal bone can
cause swelling
over forehead.
(Pott’s puffy tumor)

Osteomyelitis
ARS may lead to infection spread
to surrounding bone causing
osteomyelitis.
Osteomyelitis can spread to the
brain and CNS.
Frontal sinus has been
commonly implicted

Osteomyelitis
produce avascular
necrosis of bone
and localized
venous congestion

Chronic Rhinosinusitis

Confirmation of
diagnosis CRS is
challenging and
may even be
impossible

Definition
Inflammation of the nose and sinuses
characterised by two or more of these
symptoms:
Nasal block
Nasal congestion
Facial pain
Cough
Symptoms persisting for more than 12
weeks

Overview
Relative contribution of
anatomical / other factors will
differ between children & adults.
Only a minority of cases present
for treatment
Surgery is reserved only for
severe and resistant cases

Pathophysiology

Region of OMC is subject
to anatomical variations.
Mechanical obstruction in
this area due to congenital
malformation / trauma can
predispose to CRS

Contributing factors

Contributing factors
Disruption of
normal
bacterial flora.
Presence of
lactobacillus
has been
shown to be
protective

1. Microbial flora
2. Exotoxins & Biofilms
3. Adenoid infection
4. GERD
5. Allergy
6. Asthma
7. Immunodeficiency
8. Cystic fibrosis

Management

Medical
Children with CRS can be managed
conservatively as the symptoms tend to resolve
spontaneously.
Antibiotics have been found to be useful in some
studies.
Adjuncts include saline nasal drops,
antihistamines and topical nasal steroids

Inferior meatal
antrostomy is
indicated in
children with
cystic fibrosis
and CRS.
Regular nasal
wash can be
given through
the
antrostomy

Surgery

1. Adenoidectomy. It is known to improve nearly
half of children with CRS. Removal of focal
sepsis has been known to play a role.
2. ESS – Endoscopic sinus surgery is indicated
in children with unresolved CRS. Presence of
polyp is also another indication for FESS

