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Difficulties in Diagnosis and Treatment of Sinusitis

Michael D. Poole, MD, PhD

. . .PRESENTATIONS . . .

Sinusitis might best be consid-
ered a description of a clinical
process, a condition defined by

anatomical location rather than etiol-
ogy. The term sinusitis reflects clini-
cians’ inability to determine its cause
in many cases. Sinusitis may be seen
more accurately as multiple disease
processes: some viral, some bacterial,
and some allergic. The condition is
occasionally diagnosed in patients
with chronic rhinitis and headaches
caused by something else (eg, smok-
ing), but there are a number of other
predisposing factors as well (Table 1).1

Sinusitis remains the most fre-
quently reported chronic disease in
the United States, affecting 35 mil-
lion people, or almost 13.4% of the
population.2 However, given the
imprecise nature of its definition
and the fact that this figure is based
on diagnoses made in clinicians’
offices, that number may be mis-
leading. Furthermore, it is difficult
to extrapolate the actual number of
individuals in need of antimicrobial
therapy. In an editorial to Hospital
Practice, Gonzales3 notes that those
who suffer from bacterial sinusitis

Presentation Summary
Sinusitis is a common and sig-

nificant acute and chronic clinical
problem. Typically involving the
paranasal sinuses, the inflamma-
tory process may be induced by
viruses, bacteria, or atopic condi-
tions. As a clinical process that is
frequently vague, acute bacterial
sinusitis is diagnosed appropriately
based on a set of typical sinusitis
symptoms and the presence of
symptoms for longer than is
expected from a viral cause alone.
Sinusitis may be acute (duration,
<1 month); subacute (1 to 3
months); or chronic (>3 months).
Amoxicillin is considered the treat-
ment of choice in uncomplicated
sinus infections because of its 

effectiveness in penetrating affected
tissue and its low cost. When resis-
tant organisms are likely to be the
causative pathogen, reasonable sec-
ond-line therapy includes amoxi-
cillin/clavulanate, cefuroxime axetil,
and some quinolones. Strategies that
may increase the efficacy of manage-
ment or prevention of disease
resulting from less susceptible strains
of Streptococcus pneumoniae
include increasing the dose of amoxi-
cillin and administering pneumococ-
cal vaccines. A variety of adjunctive
therapies, such as decongestants, cor-
ticosteroids, mucolytics, saline, and
humidification, are available, but
there is scant evidence of their effi-
cacy in reducing the severity, duration,
or occurrence of bacterial sinusitis.
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represent no more than 50% of the
total at most.

Despite the probability that true
bacterial sinusitis represents less than
half of all reported cases of sinusitis,
antibiotics are routinely used to treat
the condition. In the first quarter of
1998, 14% of all drug mentions for sys-
temic antiinfectives in adults (aged 13
years and older) by physicians in pri-
vate practice were for sinusitis.4

Significant costs are associated with
the disease as well: results from a 1994
Massachusetts study showed an aver-
age expense for all medications—
including antibiotics, over-the-counter
remedies, and nasal steroid sprays—of
$1220 per patient per year.5

Defining the Problem
Sinusitis is first and foremost a

mucosal disease. It is an inflammation
of the paranasal sinuses that usually
involves the nasal cavity as well.6

Historically, sinusitis was believed to
involve the maxillary sinus; a belief
that was more a reflection of techno-
logical limitations than of the nature
of the disease itself, because the max-
illary sinus was the only area that
could be radiographically visualized
with any accuracy at the time. The
contemporary view is that any of the
sinuses may be involved but that the
ethmoid sinus is the most common
site of infection (Figures 1 and 2).

The duration and frequency of
infection are critical elements in cate-
gorizing sinus infections. Acute
sinusitis is primarily an infectious dis-
ease and typically follows a viral
upper respiratory infection.6,7 The
symptoms may range from mild and
subtle to severe, with life-threatening
complications. Acute sinusitis has
been defined as disease with symp-
toms for less than 1 month and sub-
acute sinusitis as disease with
symptoms for 1 to 3 months. 

Chronic sinusitis is the presence of
symptoms for more than 3 months.
Although it may be of an infectious
nature, chronic sinusitis can also be

noninfectious in origin, or the result
of a combination of infectious and
noninfectious causes. Allergic rhinitis
and related atopic problems are com-
mon underlying causes of the condi-
tion8; obstruction of the osteomeatal
complex may play a part as well.9

Recurrent sinusitis has been defined
by some clinicians as more than 2 or
3 bouts of sinusitis per year. 

Another consideration, although it
is beyond the scope of this article, is
that pediatric sinusitis is even more of
a clinical dilemma than the adult con-
dition. In the young child, relative
age-related mucosal and humoral
immunodeficiency results in a strik-
ing increase in the frequency of respi-
ratory illnesses, some of which have a
bacterial component. Many or most of
the cases of pediatric rhinosinusitis
are self-limiting. Persistent cases tend
to be polymicrobial, which compli-
cates antibiotic selection. Controver-
sies surrounding the management of
this problem are discussed further
elsewhere.10

Table 1. Factors Predisposing to Sinusitis in Adults and Children

Uncommon Factors

Common Factors Local Systemic

Upper respiratory Deviated nasal Immune deficiency or
tract infection septum suppression

Nasal polyps Cystic fibrosis

Vasomotor rhinitis

Allergic or
nonallergic rhinitis Topical nasal medications

Chronic adenoiditis

Foreign bodies

Cigarette smoke

Tumors

Ciliary dyskinesia (eg, 
Kartagener’s syndrome)

Dental infection

Source: Reference 1.
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Time as a Diagnostic Aid
It is often difficult to differentiate

between bacterial and viral rhinosi-
nusitis.11,12 Symptoms most indicative
of acute bacterial sinusitis include 

purulent discharge, nasal congestion,
and facial pain or pressure.1 Purulent
secretions may be seen in purely viral
infections, but their presence, partic-
ularly if they are continuous during
the day, are thought to increase the
likelihood of a bacterial etiology.
Cough and fetid breath also may be
present9; however, whereas the pres-
ence of any one of these symptoms is
typical of acute bacterial sinusitis,
none is absolutely predictive or spe-
cific for the diagnosis. As a result,
symptom duration becomes a key
diagnostic aid in acute sinusitis.
Most viral infections, such as corona-
virus and adenovirus, are self-limit-
ing, and ultrastructural damage in
the sinus usually resolves within 2
weeks.9 In the absence of severe
symptomology, waiting 7 to 10 days
before prescribing an antibiotic
helps eliminate those cases that are
purely viral in origin. 

Of course, it should be noted that
cases of bacterial sinusitis have been
known to occur without a viral pro-
drome. Some viruses, such as respira-
tory syncytial virus and influenza A,
also may take much longer to resolve,
with structural damage persisting for
as long as 9 to 12 weeks. During such
an extended period of viral infection,
a secondary bacterial infection may
set in. As an infection progresses and
becomes chronic, the tendency is
toward proliferation of multiple
pathogens, more resistant pathogens,
more anaerobes, and staphylococcus.
Such pathogens are rarely important
in acute disease. 

In contemplating the diagnosis of
acute bacterial sinusitis, there is
plenty of opportunity to use the “art”
of medicine. Despite the importance
of the duration of symptomology,
clinicians occasionally will deviate
from those guidelines, choosing to
treat a particularly symptomatic or
purulent case of shorter duration
with antibiotics, while omitting
antibiotics for a case that is relatively
mild and of longer duration.
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Figure 1. The Paranasal Sinuses: 4 Hollow Cavities Surrounding
the Nasopharynx

Source: Calderon E, O’Neal ML, Fox RW, Calderon-Moncloa J. Chronic sinusitis
in children. J Invest Allergol Clin Immunol 1996;6:5-13. Reprinted with permis-
sion by JP Prous SA, International Publishers. 

Figure 2. Anatomy of the Osteomeatal Complex

Source: Calderon E, O’Neal ML, Fox RW, Calderon-Moncloa J. Chronic sinusitis
in children. J Invest Allergol Clin Immunol 1996;6:5-13. Reprinted with permis-
sion by JP Prous SA, International Publishers. 
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Despite the technological advances made in
medicine and the high-tech diagnostic tools
available, difficulty persists in diagnosing
sinusitis.

Difficulties in Diagnosis 
Despite the technological advances

made in medicine and the high-tech
diagnostic tools available, difficulty
persists in diagnosing sinusitis. X rays
are neither cost effective nor recom-
mended for assessing the need for
antibiotics in routine, uncomplicated
sinusitis,1,11 and they are particularly
problematic in children, in whom
underdeveloped sinuses may be inter-
preted as opacified.11 Although com-
puterized axial tomography (CAT)
scans are very sensitive, they are not
appropriate screening tools for deter-
mining the need for surgical interven-
tion. Almost anyone with an
abnormal mucosa, whether the result
of allergy or infection (viral or bacter-
ial), will have an abnormal CAT scan,
and many scans will be radiographi-
cally indistinguishable from patients
with acute or chronic bacterial dis-
ease. Whereas magnetic resonance
imaging gives good soft tissue detail, it
cannot show the bony lamina, which
is important in identifying ethmoid
sinus boundaries; in fact, such tech-
nology may be too sensitive to be used
as a guide to treatment.

However, X rays may be useful in
cases of treatment failure or unclear
diagnosis, and a CAT scan is an excel-
lent aid in surgical planning.
Endoscopy usually is recommended
before any extensive therapy is initi-
ated. A sinus aspirate obtained endo-
scopically and subsequently cultured
to identify the pathogen is ideal, but it
is relatively difficult to obtain.
Therefore, most often a diagnosis
must be made on the basis of clinical
criteria, such as duration and type of
symptoms (congestion, pain with per-
cussion, facial pain, and purulent
secretions). Pain with percussion over
an involved sinus (tap tenderness)
may be the most specific clinical find-
ing suggestive of periosteal inflamma-
tion or ostial obstruction, but it is
relatively uncommon. Most otolaryn-
gologists view symptomatic disease of
the frontal sinuses with great con-

cern, suspecting a higher likelihood of
dangerous suppurative complications. 

Pathogens and Resistance
The most common bacterial causes

of acute sinusitis in adults and chil-

dren are the same as those involved 
in otitis media and bronchitis; they
are Streptococcus pneumoniae,
Haemophilus influenzae, and
Moraxella catarrhalis.6 Other strep-
tococcal species, anaerobes, and
Staphylococcus aureus cause a small
percentage of acute cases as well.
Bacteria that have been associated
with chronic sinusitis include staphy-
lococci, streptococci, Haemophilus
species, and various bacteria usually
classified as oral flora (eg, Bacteroides,
Veillonella, and Cornybacterium
species).6,9

In any event, the main culprits in
sinusitis remain S. pneumoniae and 
H. influenzae. M. catarrhalis, al-
though prevalent in pediatric otitis
and sinusitis, is relatively uncommon
in adult sinusitis. Some of these 
ear, nose, and throat gram-negative
bacterial infections are self-limiting
and cannot be typed. H. influenzae
and M. catarrhalis do not progress
to meningitis or bacteremia. How-
ever, pneumococcus can be a very
dangerous pathogen. In acute otitis
media and presumably in sinusitis as
well, pneumococcus has a sponta-
neous cure rate of only 20% com-
pared with gram-negative pathogens,
which resolve on their own 50% of
the time.13
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Considering the potential compli-
cations, resistance in pneumococcus
is particularly ominous. Recent
nationwide data show approximately
50% of respiratory isolates are insensi-
tive to penicillin and about half are
fully resistant.14 The level of resis-
tance can be even higher in day care
centers, where antimicrobials are
administered at high rates and organ-
isms are exchanged frequently.15

Although the increase in and
prevalence of nonsensitive strains of
pneumococci have been measured
since the early 1990s, only recently
has the degree of resistance
approached levels that may cause
clinical failure. The minimum
inhibitory concentrations (MICs) for
some antibiotics are reaching levels
that cannot be achieved for many tis-
sue sites. 

Treatment Options
Despite increasing resistance,

antibiotics continue to be the main-
stay of treatment in acute bacterial

sinusitis. Antibiotic treatment is con-
sidered appropriate in cases where
bacterial sinusitis is the likely cause
of symptoms because of the possibili-
ty of severe sequelae and because
antibiotics rapidly relieve uncomfort-
able and painful symptoms. However,
determining which antimicrobials are
most effective can be difficult, as the
data from published clinical studies—
many of which present conflicting
results—often are confusing.

The current design of clinical stud-
ies complicates the drawing of conclu-
sions regarding the efficacy of one
antibiotic over another. As a result of
Food and Drug Administration dic-
tates, clinical studies are designed to
show activity compared with
approved agents rather than differ-
ences between agents. Because they
exclude patients who have been on
antimicrobials recently, that is, those
most likely to be harboring resistant
pathogens, such studies are limited to
uncomplicated cases. As a result,
there is often a unidirectional bias in
favor of clinical improvement, and
many antibiotics show more efficacy
in the studies than they have in
proven persistent bacterial sinusitis. 

More useful conclusions can be
drawn from pharmacokinetic and
MIC data and from recommendations
of double tap studies, where the
causative pathogens are determined
before treatment and then reassessed
after antimicrobial therapy is initi-
ated. Because of the difficulty of con-
ducting these studies, few have been
done in sinusitis. Sydnor, Brook, and
associates,16,17 however, did perform
such studies in the late 1980s and
early 1990s.

A desirable antibiotic for acute
sinusitis must demonstrate strong
pneumococcal and Haemophilus
activity, as well as acceptable dosing
and formulation. Although they are not
common causes of acute sinusitis,
staphylococci and anaerobes create
complications in chronic disease, so a
compound used to treat chronic

Table 2. Outcome and Response to Therapy of Patients With
Chronic Maxillary Sinusitis

Amoxicillin- Amoxicillin/
Clavulanate Ampicillin Cefaclor Erythromycin
N = 18 (%) N = 25 (%) N = 17 (%) N = 8 (%)

Antimicrobial
changed due to 0* 32 29 38
clinical failure

Antimicrobial 
changed (total) 0* 40 35 38

Repeat surgery
needed 6 12 6 25

Days of therapy
when patient 6.3 ± 2.1* 9 ± 1.6 10.4 ± 1.3 12.1 ± 0.9
was considered 
clinically cured†

*P<.05 compared with other groups; †Determined only in patients in whom clinical
data were complete (amoxicillin-clavulanate, n =13; amoxicillin/ampicillin, n = 20;
cefaclor, n = 15; erythromycin, n = 7).
Source: Reference 18.
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sinusitis should demonstrate activity
against these pathogens as well.
Currently, only a few antimicrobial
agents meet these criteria (Table 2).18,19

Amoxicillin, which is usually con-
sidered the treatment of choice in
uncomplicated sinus infections in
children and adults, is not only effec-
tive in penetrating affected tissue but
also inexpensive and generally well-
tolerated.6,20 As the prevalence of
resistant pneumococci and ß-lacta-
mase-producing organisms continues
to increase, current recommenda-
tions are that either the dose of amox-
icillin be increased and/or amoxicillin
be combined with clavulanate. The
current amoxicillin dosage recom-
mendation is no longer 40 mg/kg/day,
but 60 to 90 mg/kg/day. This dosing
regimen has been established for
young children, and although its use-
fulness in adults has not been defi-
nitely established, there is probably a
rationale for raising the typical amox-
icillin dosages, even in adults.
Doubling the dose may provide con-
sistent activity against strains of 
S. pneumoniae with penicillin MICs
of 4 µg/mL. Amoxicillin and amoxi-
cillin/clavulanate are the only oral 
ß-lactams in which the pharmaco-
kinetics permit such activity. 

Cefuroxime axetil and some fluoro-
quinolones (eg, levofloxacin, and grepa-
floxacin) also may meet criteria for
appropriate antibiotic therapy in
sinusitis. Some of the more recently
available quinolones have shown con-
sistent activity against pneumococci
and H. influenzae; therefore, they can
be considered sound choices for sec-
ond-line therapy. As with other new
agents, there are concerns about 
safety, toxicity, and emerging resis-
tance trends with these antibiotics. As
clinical experience with these agents
increases and new data are available,
these concerns need to be readdressed.
In cases of chronic sinusitis, before
surgery is considered, the causative
agent should be identified by endo-
scopic or antral culture and treated

with an antibiotic that offers appro-
priate coverage.

Although there is a role for surgical
intervention, it is limited. Anecdotal
evidence indicates that surgical pro-
cedures are used far too often in some
practices. Persistent nasal polyposis,
unrelenting infections within the
sinus, or a clearly obstructed sinus
are reasonable indications. 

A variety of adjunctive therapies are
available, including oral and topical
decongestants, topical and systemic
corticosteroids, mucolytics, saline, and
humidification. Although there are
many mechanistic reasons why vari-
ous adjunctive agents should be help-
ful, proof of their efficacy is scant.
Over-the-counter decongestants may
be used if they seem to offer particular
patients symptomatic improvement
without significant side effects. Nasal
steroids may provide relief in some
cases of inflammatory rhinosinusitis,
however, to date, studies have failed to
demonstrate that their use will reduce
the severity, duration, or occurrence of
bacterial sinusitis.

Although vaccines hold hope for
the future, meta-analysis of studies of
the pneumococcal vaccine reveals lit-
tle effect on the overall incidence of
otitis, sinusitis, and pneumococcal
colonization. By comparison, the in-
troduction of the H. influenzae type b
(Hib) vaccine had a dramatic effect on
the incidence of that disease.21

Because the currently available pneu-
mococcal vaccine significantly
reduces the risk of invasive pneumo-
coccal disease and most complica-
tions of sinusitis are hematologically
spread, there is some rationale for
recommending routine pneumococcal
vaccination in all patients older than
2 years who are prone to sinusitis and
otitis. This is especially true in an era
when the response to antimicrobials
is less predictable than in the past.22,23

A patient should be referred to a
specialist when the sinusitis involves
intracranial or periorbital complica-
tions. Patients in whom treatment has
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failed to bring about a resolution and
those who are immunocompromised
with atypical disease also should be
evaluated by a specialist. Careful
monitoring must be done in patients
with opacified maxillary sinuses and
in the case of frontal sinusitis because
of the risk of complications. 

Overall, a conservative approach to
the treatment of sinusitis is best and
will reduce the inappropriate use of
antibiotics. Allowing time to weed out
the viral cases will increase the likeli-
hood that the cause of the condition is
bacterial, and amoxicillin remains
effective in most such infections. 
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