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Summary Chronic rhinosinusitis (CRS) is one of the most common reasons that persons seek medical
care.1 CRS may originate from or be perpetuated by local or systemic factors predisposing to sinus
ostial obstruction and infection. These factors include anatomic or inflammatory factors leading to sinus
ostial narrowing, disturbances in mucociliary transport, and subsequent infection. CRS is diagnosed by
various symptoms (lasting for at least 12 weeks), which include long-term nasal congestion, thick
mucus production, loss of sense of smell, sinus pressure, and facial pain, as well as physical and
radiographic evidence of mucosal swelling. The goal of medical management is to reduce the swelling
and inflammation, especially of the ostia, and promote drainage and a more normal nasal environment.
The medical treatment should include empiric broad-spectrum antibiotics with adjunctive therapy,
including nasal and oral steroids, decongestants, expectorants, and saline nasal irrigation. If symptoms
improve after four weeks of treatment initiation, it is recommended that the nasal steroid sprays and
nasal saline irrigations should continue for at least three months. If symptoms do not improve and there
is still presence of CRS signs and symptoms, the patient should be referred to an appropriate specialist
for further management.
© 2010 Elsevier Inc. All rights reserved.
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hronic rhinosinusitis (CRS) is one of the most common
easons that persons seek medical care. Experts estimate
hat about 31 million people in United States are affected by
hronic sinusitis annually. CRS results in 18 to 22 million
ffice visits per year, and Americans spend more than $2
illion annually on over-the-counter medications to treat
RS and other nasal and sinus disorders.1,2

Rhinosinusitis is replacing the term sinusitis because
inusitis is often preceded by rhinitis and rarely occurs
ithout concurrent nasal airway inflammation.3,4 Acute rhi-
osinusitis refers to inflammation of the mucous membranes
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ining the paranasal sinuses of less than four weeks’ dura-
ion.

Subacute rhinosinusitis refers to a diseased state when
he patient has symptoms of four to 12 weeks’ duration.
RS is a group of disorders characterized by inflammation
f the sinonasal mucosa for at least 12 weeks’. A fourth
iagnostic category, recurrent acute rhinosinusitis, is de-
ned as patients who develop discrete episodes of acute

nfection that are separated by a period of normal function
nd minimal symptoms. It is important to differentiate re-
urrent acute sinusitis from CRS.

athophysiology

RS may originate from or be perpetuated by local or systemic
actors predisposing to sinus ostial obstruction and infection.

hese factors include anatomic or inflammatory factors lead-
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5Gupta and Gupta Management of Chronic Rhinosinusitus
ng to sinus ostial narrowing, disturbances in mucociliary
ransport, and subsequent infection (Table 1).5-7

Anatomically, the nose and sinuses are one of the most
omplex aspects of the human anatomy. The nose is com-
rised of midline nasal septum and an inferior, middle, and
uperior turbinate. The paranasal sinuses are comprised of
he maxillary, ethmoid, frontal, and sphenoid sinuses (Fig-
re 1). Anatomic variation in these structures (e.g., nasal
eptal deviation, hypertrophy of middle and inferior turbi-
ates, anatomically narrowed sinus ostia) can result in ostial
bstruction. Anatomic changes can also occur as a result of
nflammatory processes such as nasal polyposis and muco-
oele (Figure 2). Prolonged use of a nasogastric tube or
resence of a foreign body can also create anatomic changes
eading to chronic infection.

Inflammatory factors include infectious and noninfec-
ious stimuli. Infectious inflammation is associated with
acterial, viral, or fungal infection. Noninfectious inflam-
ation can arise because of allergic processes, atopy, hyper-

eactivity, immunodeficiencies, and environmental irritants.
oninfectious inflammation is associated with the predom-

Table 1 Factors contributing to rhinosinusitis5-7

Anatomic factors

Infla

Infec

� Turbinate hypertrophy
� Paradoxical curvature of the middle turbinate
� Septal deviation
� Concha bullosa deformity (pneumatization of

middle turbinate)
� Nasal polyposis
� Prolonged use of nasogastric tube
� Foreign body
� Mucocele

� Inf
� B
� V
� F
Figure 1 Anatomy of
nance of eosinophils and mixed mononuclear cells and the
elative paucity of neutrophils commonly seen in chronic
inusitis.5

iagnosis

linical diagnosis

Patients with CRS suffer from long-term nasal conges-
ion, thick mucus production, loss of sense of smell, sinus
ressure, and facial pain.8 Some other associated symptoms
nclude eustachian tube dysfunction, throat irritation, cough,
atigue, and malaise. Also, most patients have a history of at
east one episode of acute rhinosinusitis treated by antibi-
tics.10

iagnostic criteria

The symptoms are categorized as either major or minor
Table 2)1 and they should persists for at least 12 weeks to

ry factors

Noninfectious

agents
al

� Exposure to external irritants
� Air pollution
� Smoking
� Cocaine abuse

� History of hyper-reactivity
� Allergic rhinitis
� Aspirin sensitivity, asthma, polyps

� Deficiencies in immune response
� IgG or IgA subclass deficiencies
� Common variable immunodeficiency
� AIDS

� Cystic fibrosis
� Ciliary dyskinesia
mmato

tious

ectious
acteri
iral
ungal
nose and sinuses.
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ealize a diagnosis of rhinosinusitis. A patient is considered
o have CRS if two or more major symptoms or at least one
ajor and two or more minor symptoms are present. The

ccuracy of reported rhinosinusitis cases is difficult to as-
ertain because its diagnosis on the basis of symptoms alone
an be unreliable. Because of the absence of a widely
ccepted definition for CRS, the Sinus and Allergy Health
artnership (an industry-sponsored expert panel) convened
multidisciplinary task force in January 2002 to develop

efinitions for CRS, allowing clinicians and researchers to
ore accurately diagnose this disease (Table 3).1 The panel

oncluded that the diagnosis of CRS may be strongly sug-
ested by symptoms and duration of illness but should be
onfirmed by physical or radiologic evidence of mucosal
welling.

iagnostic testing

It is recommended that all patients who meet the clinical
riteria for CRS have a computed tomographic (CT) scan or

Figure 2 Endoscopic view of polyps in left middle meatus.

Table 2 Factors associated with diagnosis of rhinosinusitis1

Major factors Minor factors

Facial pain/pressure* Headache
Nasal obstruction/blockage Fever (all nonacute)
Nasal discharge/purulence/discolored

postnasal drainage
Hyposmia/anosmia
Purulence in nasal cavity on

examination

Halitosis
Fatigue
Dental pain
Cough
Ear pain/pressure/

fullness

*Facial pain/pressure alone does not constitute a suggestive
history for rhinosinusitis in the absence of another major nasal

symptom or sign.

c

asal endoscopy to confirm the diagnosis (Figure 3). Other
adiographic modalities such as standard sinus radiographs
r magnetic resonance imaging (MRI) are suboptimal in
iagnosis of CRS. Sinus radiographs lack detail of the
thmoid and sphenoid sinuses, making interpretation of
ucosal thickening difficult. MRI is not recommended as

Table 3 Measures for diagnosing CRS for adult clinical
care1

1. Continuous symptoms that persist for 12 consecutive
weeks or longer and physical findings of rhinosinusitis on
examination or radiographic sinus imaging

2. One of these signs of inflammation must be present and
identified in association with ongoing symptoms
consistent with CRS:
a. Discolored nasal drainage arising from the nasal

passages, nasal polyps, or polypoid swelling as
identified on physical examination

b. Edema or erythema of the middle meatus or ethmoid
bulla as identified by nasal endoscopy

c. Generalized or localized erythema, edema, or
granulation tissue; if the middle meatus or ethmoid
bulla is not involved, radiologic imaging is required to
confirm a diagnosis

d. Imaging modalities for confirming the diagnosis:
i. CT scan demonstrating isolated or diffuse mucosal

thickening, bone changes, air-fluid level
ii. Plain sinus radiograph (Waters’ view) revealing

mucous membrane thickening of 5 mm or greater
or complete opacity of one or more sinuses

iii. MRI is not recommended as an alternative to CT
for routine diagnosis of CRS because of its
excessively high sensitivity and lack of specificity

igure 3 CT-Scan: Coronal image showing ethmoid sinus mu-

osal thickening and left maxillary sinus air-fluid level.
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7Gupta and Gupta Management of Chronic Rhinosinusitus
n alternative to CT scan for routine diagnosis of CRS
ecause of its excessively high sensitivity and lack of spec-
ficity.1

If purulence is noted on exam, both aerobic and anaer-
bic cultures (preferably endoscopically-guided) should be
btained to guide antimicrobial treatment (Figure 4). How-
ver, there is controversy about effectiveness and reliability
f these cultures.11 Cultures generally show polymicrobial
ora including pathogenic organisms mingled with various
onvirulent or opportunistic or beta-lactamase–producing
rganisms, and a high percentage of anaerobes.1 However,
he cultures can be useful in specific circumstances such as
or immunocompromised patients and for treatment failure
fter appropriate antibiotic therapy.

anaging chronic rhinosinusitis

he goal of medical management is to reduce the swelling
nd inflammation, especially of the ostia, and promote
rainage and a more normal nasal environment.

edical treatment

ntibiotics. The first therapeutic consideration is choice of
ntibiotics. For initial empiric therapy, antibiotics should
over bacteria known to be present in CRS, specifically
taphylococcus, anaerobes, and gram-negative bacilli. The
ost commonly used antibiotic for this is amoxicillin-cla-

ulanic acid. Some alternatives are clindamycin, cefuroxine,
larithromycin/metronidazole, and levofloxacin (Table 4). The

igure 4 Endoscopic view of purulence from left middle me-

tus.
uration of antibiotic therapy should be at least three
eeks.9,10

djunctive therapy. Adjunctive therapy should include nasal
teroid sprays for at least one month to aid in reduction of
ucosal edema. In addition, oral systemic steroids can be

sed in cases of severe or refractory swelling and/or inflam-
ation. Decongestants and expectorants also aid in the

reatment of swelling and congestion associated with CRS.
asal saline irrigation, or nasal lavage, is a simple treatment

hat relieves the symptoms of a variety of sinus and nasal
onditions. It helps flush out thickened mucus and irritants
rom the nose. A video demonstration of saline nasal irri-
ation is available online at the Mayo Clinic website (http://
ww.mayoclinic.com/health/nasal-lavage/MM00552).20

ollow-up and prognosis
The patient should be followed up in the office one

onth after the initiation of medical treatment. If a patient’s
ymptoms are improved, it is recommended that the nasal
teroid sprays and nasal saline irrigations should continue
or at least three months.10 If symptoms do not improve and
here is still presence of CRS signs and symptoms, the
atient should be referred to an appropriate specialist for
urther management (Table 5).

onclusion

RS is a common medical condition seen in the primary care
etting. It is diagnosed by the presence of various symptoms
ncluding long-term nasal congestion, thick mucus production,
oss of sense of smell, sinus pressure, and facial pain, as well

Table 4 Antibiotics used for treating CRS infections14-16

First line Alternatives

Amoxicillin/Clavulanic acid Clarithromycin/metronidazole
Clindamycin Cefuroxime
Levofloxacin Erythromycin

Table 5 Indications for referral or surgery

� Otolaryngologist
Œ Persistent signs and symptoms of CRS despite multiple

rounds of antibiotics
Œ Radiographic evidence of anatomic obstructions (nasal

septal deviation, nasal polyposis, mucocele, concha
bullosa, and turbinate hypertrophy)

Œ Complications of CRS (orbital, intracranial, etc.)
� Allergist/Immunologist

Œ Persistent signs and symptoms of CRS with history of
asthma or allergies

Œ Personal or family history of immune deficiencies

http://www.mayoclinic.com/health/nasal-lavage/MM00552
http://www.mayoclinic.com/health/nasal-lavage/MM00552
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s physical and radiographic evidence of mucosal swelling.
he medical treatment should include empiric broad-spectrum
ntibiotics with adjunctive therapy, including nasal and oral
teroids, decongestants, expectorants, and saline nasal irriga-
ions. If the symptoms persist beyond four weeks after initia-
ion of treatment, the patient should be referred to an otolar-
ngologist. A treatment algorithm for the management of
hronic rhinosinusitis is presented in Figure 5.
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