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Acute radiology rarely confirms sinus disease in suspected recurrent acute
rhinosinusitis
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Background: Episodic or recurrent sinonasal symptoms are

o�en suspected as “sinus” in origin. With normal sinus ra-

diology between events, the diagnosis of recurrent acute

rhinosinusitis (RecARS) is made. However, other conditions

can produce episodic symptoms. In this study we analyze

acutely performed computed tomography (CT) in a popu-

lation with suspected or self-diagnosed “sinus” disease.

Methods: Patients referred to a tertiary clinic for sus-

pected RecARS were assessed. Sinus changes were de-

fined by CT (initial assessment) and during the acute event,

by a semiurgent CT performed during the symptomatic

episode. Mucosal thickening, ostiomeatal compromise, and

severe septal deformity were recorded. Symptom profile

was assessed during both time-points with the 22-item Sino-

Nasal Outcome Test (SNOT-22).

Results: Forty-eight patients (49.5 ± 14.7 years of

age, 70.8% female) were assessed. At presentation, 75%

were resolute in a diagnosis of “sinus.” Baseline Lund-

Mackay scores were <6 (median 0 [interquartile range 1]).

Ostiomeatal compromise was 6.8% le� and 4.5% right at

baseline. Of the patients who returned for acute CT (n

= 27), SNOT-22 and subdomains were similar to baseline.

Septal deviation was similar (13.6% vs 15.3%). Acutely, os-

tiomeatal compromise was 0% le� and 7.4% right (n = 2).

Of these 2 patients with ostiomeatal compromise, 1 was

diagnosed with RecARS (4%) and the other with triptan-

responsive migraine, with incidental sinus changes. Final di-

agnosis was rhinitis (47%), headache/migraine (37%), and

facial pain otherwise undefined (12.5%).

Conclusion: Patients with a history of ”recurrent acute

sinusitis” and normal CT scans between episodes rarely

have abnormal CT findings during acute exacerbations of

symptoms. Antibiotics and surgical intervention are o�en

inappropriate in this population. C© 2017 ARS-AAOA, LLC.
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A
cute rhinosinusitis is a well-defined entity and re-
solves within 12 weeks, usually in <2 weeks.1 It can
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be either simple viral rhinosinusitis or have a bacterial
component.2 Inflammatory sinus changes completely re-
solve after these events. However, in a situation where re-
current sinus inflammation occurs in the absence of chronic
changes, recurrent acute rhinosinusitis has been used to
describe this clinical entity. Recurrent acute rhinosinusitis
(RecARS) is estimated to affect 1 in 3000 Western adults.1

Although debate exists regarding its true existence as a di-
agnosis, RecARS is characterized by self-limited, distinct
episodes of rhinosinusitis, lasting <4 weeks, separated by
asymptomatic and radiologically normal periods. The
exact number of episodes required for a diagnosis of
RecARS remains in question, but recent guidelines suggest
�4 attacks per year to be clinically significant.3 Despite
its estimated prevalence, RecARS remains poorly studied,
but local ostiomeatal anatomy is often implicated in the
pathogenesis. Recently, its diagnosis, having been incorpo-
rated into clinical guidelines concerning the management of
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adult sinusitis,3 has been revised due to the paucity of data
relating to the condition. 2 Recent systematic reviews of
medical therapy for RecARS have shown no evidence for
the use of oral antibiotics and limited evidence for in-
tranasal corticosteroids.4,5 Only a small group of studies of
surgical treatment, without controls, have shown improve-
ment in the quality of life of patients undergoing surgery for
RecARS.6,7 A significant gap exists in our understanding of
the pathogenesis of RecARS, and this paucity of research
poses unanswered clinical questions and may potentially
alter the management of patients with suspected RecARS,
especially with regard to involvement of the ostiomeatal
complex.

In this study we sought to assess the acute radiologic
changes, symptom profile, and diagnosis of patients in sus-
pected or self-diagnosed RecARS.

Patients and methods
Study design

A case-series study of consecutive patients over a 6-year
period undergoing evaluation of suspected RecARS was
performed.
Patients were assessed at their baseline/initial clinical
presentation with computed tomography (CT) imaging
and symptom profile. The patients were then asked to
return during the acute symptomatic episode for a clinical
and radiologic assessment. For this study we obtained
ethics approval from the St. Vincent’s institutional ethics
review board (SVH 09/083).

Patient population
Adult patients (�18 years) with suspected RecARS, who
were seen in a tertiary referral clinic were reviewed. Pa-
tients were considered to be eligible for the diagnosis of
RecARS according to clinical practice guidelines on adult
sinusitis.3 To have a history of recurrent episodes, patients
were required to have had at least 4 acute symptomatic
events per year.

Nasoendoscopic assessment of patients at baseline/initial
evaluation were required to be normal for inclusion in the
study. In addition, these patients had “near-normal” CT
assessments. “Near normal” was defined as incidental mu-
cosal changes that were not consistent with any diagnosis.8

As the diagnosis was in doubt, no treatment was instigated
during the time between the initial review and subsequent
evaluations.

Patients were excluded from study participation if they
were <18 years of age; had been treated for diagnosis
of chronic rhinosinusitis, defined according to the Euro-
pean Position Paper on Rhinosinusitis and Nasal Polyps
(EPOS)2,9; or had systemic illnesses affecting nasal mucosa,
such as immunodeficiency, cystic fibrosis, granulomatous
conditions, or vasculitis.

Demographic data were recorded for age, gender,
smoking status, and clinically relevant comorbidities,

including asthma and aspirin hypersensitivity. Smoking
status was defined as current regular use or within past
12 months. Asthma was defined as having clinical symp-
toms of a chronic inflammatory disorder of the lower
airways confirmed by spirometry testing.

Acute episode assessment
Patients were asked to return for an “acute review” during
the period of their symptomatic episode. All patients were
offered assessments within 24 hours of their symptoms.
Those patients returning for assessment during their symp-
tomatic episodes underwent CT imaging and questionnaire
evaluation.

Radiologic assessment
CT scans were assessed by 2 fellowship-trained rhinol-
ogists, 1 with radiology licensing and training. Mucosal
thickening, ostiomeatal compromise, and severe septal de-
formity were recorded. The Lund-Mackay score was used
to evaluate CT imaging at all time-points.10 Endoscopy was
used to assess/confirm any positive radiologic Ostiomeatal
complex (OMC) changes.

Symptom assessment
All patients’ presenting symptom was recorded. The
validated 22-item Sino-Nasal Outcome Test (SNOT-22)
was used for disease-specific quality-of-life assessment.11

SNOT-22 subdomain scores were also evaluated includ-
ing: rhinitis score (5 questions): need to blow nose,
sneezing, runny nose, postnasal discharge, and thick nasal
discharge; sleep score (4 questions): difficulty falling asleep,
waking up at night, lack of a good night’s sleep, and fa-
tigue; ear/facial symptom (4 questions): ear fullness, dizzi-
ness, ear pain, and facial pain/pressure; psychological score
(5 questions): reduced productivity, reduced concentration,
frustration/restlessness/irritability, sadness, and embarrass-
ment; and sinus score (5 questions): nasal obstruction,
thick discharge, need to blow nose, smell loss, facial pain.
SNOT-22 and nasal symptom score (NSS) were reported
as mean results for each measure.

Final diagnosis
The final diagnosis after assessment was determined by the
senior author of this study with headache diagnoses closely
following the International Headache Criteria (IHC).12

Migraine was defined by:

A. At least 5 attacks fulfilling criteria B-D.
B. Headache attacks lasting 4 to 72 hours (untreated or

unsuccessfully treated).
C. Headache with at least 2 of the following 4 character-

istics:
1. Unilateral location.
2. Pulsating quality.
3. Moderate or severe pain intensity.
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4. Aggravation by or causing avoidance of routine
physical activity (eg, walking or climbing stairs)

D. During headache at least 1 of the following:
1. Nausea and/or vomiting.
2. Photophobia and phonophobia.

Tension headache was defined as:

A. Headache lasting from 30 minutes to 7 days.
B. At least 2 of the following 4 characteristics:

1. Bilateral location.
2. Pressing or tightening (nonpulsating) quality.
3. Mild or moderate intensity.
4. Not aggravated by routine physical activity such as

walking or climbing stairs.
C. Both of the following:

1. No nausea or vomiting.
2. No more than one of photophobia or phonophobia.

Cluster headache was defined as:

A. Severe unilateral orbital, supraorbital, and/or temporal
pain in durations of up 7 days with episodes lasting 2
to 30 minutes.

B. At least 1 of the following symptoms or signs, ipsilateral
to the pain:
1. Conjunctival injection and/or lacrimation.
2. Nasal congestion and/or rhinorrhea.
3. Eyelid edema.
4. Forehead and facial sweating.
5. Forehead and facial flushing.
6. Sensation of fullness in the ear.
7. Miosis and/or ptosis.

C. Attacks have a frequency above 5 per day for more than
half of the time.

D. Attacks prevented absolutely by therapeutic doses of
indomethacin.

E. Not better accounted for by another.

The diagnosis of barosinusitis was made based on a
temporal association of sinus cavity pressure differential
with sinus pain during domestic or international air travel
on the descent only. The diagnosis of reflux rhinitis was
made in patients with symptoms of gastroesophageal reflux
disease who had presenting sinonasal complaints
responding to antireflux interventions.

Statistical analysis
Statistical analysis was performed using IBM SPSS ver-
sion 22.0 (IBM, Armonk, NY). The mean values for ra-
diographic and symptom scores were compared across
time-points using the Student t test (2-tailed) for compar-
isons of parametric data. The prevalence of related co-
morbidities and frequency of previous surgical procedures
was also compared across treatment cohorts using Pearson
chi-square analysis for relationships of nominal variables.
Results were considered significant at p < 0.05.

TABLE 1. Follow-up demographics

Returned

for acute

review

Lost to

follow-

up p value

Number 27 21

Age (years) 50.4 48.3 0.769

Gender (% female) 63 81 0.214

Asthma (%) 40.7 33.3 0.765

Smokers (%) 7.4 0 0.497

Prior surgery (%) 44.4 38.1 0.771

Results
Demographics

Forty-eight patients, 49.5 ± 14.7 years of age and 70.8% fe-
male, were assessed. Of these patients, 4.3% were smokers
and 37.5% were diagnosed and treated with asthma medi-
cation. Also, 41.7% had undergone prior sinonasal surgery
(Figure 1). Twenty-seven patients (n = 27) returned for
evaluation during a subsequent symptomatic episode. The
average age of this group was 50.4 ± 14.5 years, 62.9%
were female, 7.4% were smokers, 40.7% were diagnosed
with asthma, and 44.4% has undergone prior sinus surgery
(Table 1). There was no significant difference in any of these
characteristics between the patients who returned for acute
evaluation and those who did not return.

Baseline presentation
At presentation, 75% were resolute that their present-
ing complaint was “sinus.” Radiologically, baseline Lund-
Mackay scores were <6 in all but 1 patient (median 0
[interquartile range 1]) (Figure 2A and B). Ostiomeatal
compromise was present 6.8% on the left and 4.5% on the
right at baseline. Baseline nasoendoscopy between symp-
tomatic episodes was normal in all patients.

Acute symptomatic period
Of the patients who returned for evaluation during a subse-
quent symptomatic episode (n = 27), radiologically, acute
ostiomeatal compromise was present 0% on the left and
7.4% (n = 2) on the right.

Total SNOT-22 and subdomains were similar to baseline
(Figure 3A and B) and all showed no significant difference
on paired t test. Septal deviation was similar between base-
line and acute review (13.6% vs 15.3%). Final diagnosis
was rhinitis (47%), headache/migraine (37%), and facial
pain otherwise undefined (12.5%) (Figure 4).

Patients with evidence of OMC compromise
Of the 2 patients with ostiomeatal compromise, 1 was a
60-year-old man with nasoendoscopy confirming the pres-
ence of acute inflammation. He was diagnosed with

3 International Forum of Allergy & Rhinology, Vol. , No. , xxxx 2017



Barham et al.

FIGURE 1. Prior sinus surgery.

RecARS (4%) and was offered surgery, but found relief
of symptoms with flixonase nasal drops during his acute
symptomatic periods and declined further intervention.

The second patient was a 68-year-old woman with
triptan-responsive pain and facial pressure. CT also showed
right maxillary mucosal thickening, but this did not corre-
spond with the distribution of facial pain. With endoscopy
not confirming acute inflammatory changes, the CT find-
ings were considered an incidental result and the patient
was diagnosed with a migraine.

Discussion
The diagnosis and optimal treatment for RecARS continues
to be debated. A recent systematic review of all evidence-
based studies concluded that there is a lack of evidence
available to support the use of short-course antibiotic ther-
apy for acute rhinosinusitis when it occurs in isolation or
as a recurrent disease complex.4 Similarly, there is little evi-
dence with regard to use of intranasal corticosteroids,5 and
the role of surgical therapy is even less well studied. Most
importantly, the pathoetiologic factors are not well defined
in this condition.

In true sinonasal disease, simple obstruction of sinus os-
tia and impaired mucociliary function does not bring about
ARS in humans or animal models. Although upper respi-
ratory viral infection has been shown to be associated with
respiratory epithelial loss, severity of symptoms appears to
be independent of epithelial damage.13 Chronic changes,
such as remodeling of the mucosa (squamous metaplasia,
basement membrane thickening, subepithelial fibrosis, and
neo-osteogenesis), can occur and are often present in pa-
tients with chronic sinus dysfunction,14 but these patients
have CRS and not RecARS, where the anatomy returns to
normal in between episodes.

If we are more strict on the physician diagnosis of ARS,
and reinforce this to patients, then it is less likely that the
erroneous diagnosis of “sinusitis” would be made. How-
ever, the diagnosis of ARS is still poorly defined. The EPOS
2012 defines it as persistent symptoms or worsening after
5 days. Although the definition of acute sinusitis requires
symptoms of >10 days, the vast majority of patients in
this population did not have recurrent acute sinusitis as
their underlying pathology. The patient population that
we aimed to characterize is those with self-diagnosed or
suspected recurrent acute rhinosinusitis. Most patients
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FIGURE 2. (A) Baseline Lund-Mackay CT score. (B) Acute Lund-Mackay CT score. CT = computed tomography.

anecdotally have symptoms for <7 days and usually see
their primary care provider and receive interventions within
that period. Recurrent symptoms were defined in the study
population as �4 acute episodes per year. Baseline nasoen-
doscopy between symptomatic episodes was normal in all
patients.

The current guidelines from EPOS 2012 show that acute
bacterial rhinosinusitis (ABRS) is suggested by the presence
of at least 3 symptoms/signs of:

� Discolored discharge (with unilateral predominance) and
purulent secretion in the nasal cavity.
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FIGURE 3. (A) Baseline SNOT-22. (B) Acute SNOT-22. SNOT-22 = 22-item Sinonasal Outcome Test.

� Severe local pain (with unilateral predominance).
� Fever (>38°C).
� Elevated erythrocyte sedimentation rate/C-reactive pro-

tein (ESR/CRP).
� “Double sickening” (ie, a deterioration after an initial

milder phase of illness).
� Symptoms worsening after 5 days or persistent after 10

days.

Steadfast patient beliefs play a large role in driving treat-
ment. Education regarding the appropriate use of antibi-
otics in upper respiratory tract infections, although effective
in changing the practice of healthcare providers,15 has not

been shown to have a significant effect on limiting antibiotic
use when applied to patients.16 The perceived association
of discolored or “purulent” secretions with bacterialinfec-
tion places pressure on physicians to prescribe antibiotics
for acute “sinus” events. Neutrophils give rise to greenish-
yellow-colored respiratory secretions through the green,
heme-containing myeloperoxidase protein contained in cy-
toplasmic granules.17,18 The accumulation of neutrophils
in respiratory mucosa and the presence of discolored
secretions, however, have been shown to be of viral, rather
than bacterial, origin in the majority of upper respiratory
tract infections.19 There can be more than a 1000-fold
increase in the nasal concentration of neutrophils in viral
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FIGURE 4. Final diagnosis.

FIGURE 5. XXXXXXXXX.

upper respiratory tract illness.20 Antibiotics are therefore
not necessarily required for treatment of acute sinonasal
disease, even in the presence of purulent discharge.

Sinusitis is defined as an inflammatory event and is asso-
ciated with additional mucosal-based symptoms, including
mucous production, discharge, and smell loss.3 Intermit-
tent or episodic symptoms are rarely sinus in origin. There
was no significant difference between baseline and acute
SNOT-22 subdomains in this study and this may be

reflective of the lack of specific inflammatory changes in
the sinonasal mucosa in the cohort. Facial pain or pressure,
rather than mucosal symptoms, was often the presenting
complaint on acute review. The nonsignificant difference
for SNOT-22 subdomains containing facial pain/pressure
is difficult to explain but may be a result of the limited
study size.

RecARS has a significant disease burden. A recent study
estimated that the condition incurs an average direct
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healthcare cost of $1091 per annum and results in 4.2 lost
work-days per year.1 The condition remains poorly studied
and there is a paucity of data regarding the additional
burdens associated with misdiagnosis and inappropriate
antibiotic use.

A recent study looking at the use of CT scan in patients
presenting with suspected chronic rhinosinusitis with neg-
ative nasoendoscopic findings showed a cost benefit for
upfront CT scan prior to starting therapy.21 Although spe-
cific to patients with chronic rather than recurrent sinonasal
complaints, the study supports the view that there are many
alternate diagnoses that could account for chronic “sinus-
like” symptoms.

In this study, only 4% of patients had both acute CT
imaging and nasoendoscopy confirming the diagnosis of
RecARS. The single patient with a final diagnosis of Re-
cARS was treated successfully with intermittent flixonase
nasal drops with resolution of symptoms. The most
common final diagnoses were rhinitis (47%) and headache
(37%), of which 27% were diagnosed as migraine via
resolution of symptoms with triptan therapy. Although

CT scan performed during symptomatic episodes was
extremely useful in providing a definitive diagnosis, it
may not be practical or financially viable in the majority
of treatment centers. Our study highlights the need for
caution prior to engaging in intervention, particularly
endoscopic sinus surgery, in any patient referred for
suspected RecARS. The population studied was from a
tertiary center and the rate of “true” RecARS may be
higher in a community-based practice. However, it is
likely that the rate of alternate diagnoses is still very
high.

Conclusion
Episodic or recurrent sinonasal symptoms are often sus-
pected as “sinus” in origin. With normal sinus radiology
between events, the diagnosis of RecARS is made. However,
other conditions can produce episodic symptoms, such as
rhinitis and migraine. Most patients with episodic “sinus”
disease have rhinitis or migraine as their diagnosis. Re-
cARS is an uncommon event even in patients steadfast in
their beliefs.
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