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Appropriate Use Criteria: How to Use this Document

The CDI Quality Institute follows the recommendation framework defined by the Appraisal of Guidelines for Research &
Evaluation (AGREE 1), AMSTAR 2 (A Measurement Tool to Assess Systematic Reviews) and a modified version of the QUADAS-2
(Quality Assessment of Diagnostic Accuracy Studies) to evaluate the strength of recommendations concerning advanced
imaging. Considerations used to determine a recommendation are listed below.

Primary recommendation (green): A strong recommendation for initial imaging for this presentation;
there is confidence that the desirable effects of imaging outweigh its undesirable effects.

Alternative recommendation (yellow): A conditional recommendation for imaging; the desirable effects
of imaging likely outweigh its undesirable effects, although some uncertainty may exist. The individual
patient’s circumstances, preferences, and values should be considered on a case-by-case basis. This may
include: contraindication to the primary recommendation, specific clinical circumstances that require
use of the alternative recommendation, or the primary recommendation has results that are
inconclusive or incongruent with the patient’s clinical diagnosis. Case-by-case indications to consider
have been noted in brackets when appropriate.

Recommendation against imaging (red): The undesirable effects of imaging outweigh any desirable
effects. Additionally, the recommendation may be impractical or not feasible in the targeted population
and/or practice setting(s).

Rhinosinusitis AUC Summary:

Acute rhinosinusitis, generally defined as an episode lasting less than 4 weeks, is usually diagnosed by
history and physical examination, with advanced imaging tests not recommended unless the condition
persists despite treatment or a complication is suspected. When the acute rhinosinusitis is recurrent
(four or more episodes per year), imaging with CT can be useful to confirm the diagnosis, plan for
surgical intervention, and/or identify suspected complications.

For cases of chronic rhinosinusitis (CRS), generally defined as an episode lasting more than 12 weeks, CT
imaging, as opposed to plain radiography or MR, is the radiologic modality of choice. It can be useful for
confirming CRS, as an alternative to nasal endoscopy, and/or for evaluating CRS prior to surgical
intervention. MRl is not considered a first-line study in this scenario because of lack of bone detail and
length of imaging time.

Before surgical intervention, noncontrast CT of the paranasal sinuses is indicated for evaluation of
either recurrent acute rhinosinusitis or chronic rhinosinusitis, providing the best preoperative
information for endoscopic surgery, with excellent delineation of the complex ethmoidal anatomy,
ostiomeatal unit, and anatomic variations.

Complications of rhinosinusitis are typically classified as orbital, intracranial, and osseous. Initial signs
and symptoms can be diagnosed on CT imaging. CT is also superior to MRI for foreign body assessment,
calcification detection, and osseous evaluation. MRI provides an accurate evaluation of complex sinus
secretions and extension of disease into adjacent soft tissues. For intracranial complications, MRl is
considered to be the “gold-standard” as it is more sensitive than CT and should be the imaging modality
of choice where available. Additional imaging via CT angiography or MR angiography may be needed if
there is concern for carotid/vascular invasion and pseudoaneurysm formation; however, they are not
first-line examinations.
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Acute uncomplicated rhinosinusitis (< 4 weeks duration*®):

e Green-

e Yellow -

e Red - MRI; CT; MR angiography; MR venography; CT angiography; CT venography;
scintigraphy; PET; SPECT

*Rhinosinusitis lasting between 4 and 12 weeks should be assessed on an individual clinical basis to determine if
the pattern is acute or chronic, because timeline definitions are consensus- rather than evidence-based (Kirsch et
al [ACR] 2017).

Level of Evidence: CT, MRI: moderate (for not performing imaging)

Notes concerning applicability and/or patient preferences: none

Guideline and PLE expert panel consensus summary:

In acute rhinosinusitis, the diagnosis is usually made on clinical grounds (history and physical
examination), and imaging tests are not recommended unless the condition persists despite treatment
or a complication is suspected (Fokkens et al 2020; Orlandi et al 2020: grade B evidence; Chow et al
[IDSA] 2012; Kirsch et al [ACR] 2017; Desrosiers et al 2011: moderate strength of evidence, strong
recommendation; Short et al [ICS/] 2017; Rosenfeld et al [AAO-HNSF] 2015: recommendation against
imaging; Peters et al [AAAAI & ACAAI] 2014). Imaging can potentially be useful when the diagnosis is in
guestion (Peters et al [AAAAI & ACAAI] 2014). Most cases of acute bacterial rhinosinusitis (ABRS) have
findings on radiographs or CT that are nonspecific and do not distinguish bacterial from viral infection
(Chow et al [IDSA] 2012). MRl is not currently used in the workup of patients with uncomplicated
rhinosinusitis (Kirsch et al [ACR] 2017).

Clinical and imaging notes:

e Acute rhinosinusitis (ARS) in adults is defined as sinonasal inflammation lasting less than 4
weeks and associated with the sudden onset of symptoms. Symptoms must include both: 1)
nasal blockage/obstruction/congestion or nasal discharge (anterior/posterior) AND 2) facial
pain/pressure or reduction/loss of smell (Orlandi et al 2020; Kirsch et al [ACR] 2017; Short et al
[/CSI] 2017). By definition, uncomplicated rhinosinusitis is symptomatic inflammatory change
involving the nasal cavity and paranasal sinuses without extension beyond the paranasal sinuses
or nasal cavity at time of diagnosis (Kirsch et al [ACR] 2017; Rosenfeld et al [AAO-HNSF] 2015). In
the past, the term “subacute” has sometimes been used to fill the gap between acute and
chronic rhinosinusitis. However, a separate term to describe patients with prolonged acute
rhinosinusitis is not necessary because the number of patients who have such a prolonged
course is small and there are very little data on which to offer evidence-based recommendations
on how to manage these patients (Fokkens et al 2020).

e Acute rhinosinusitis (ARS) of < 4 weeks is subdivided into acute bacterial rhinosinusitis (ABRS; <
10% of cases) or viral rhinosinusitis (> 90% of cases). The distinction is a clinical one determined
by illness pattern and length of occurrence (Kirsch et al [ACR] 2017; Chow et al [IDSA] 2012).

o Inacute viral rhinosinusitis, symptoms last < 10 days without worsening (Fokkens et al
2020; Kirsch et al [ACR] 2017; Rosenfeld et al [AAO-HNSF] 2015).

o ABRS diagnosis is made when symptoms of ARS are present without evidence of
improvement for > 10 days after the onset of upper respiratory symptoms, or when
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symptoms recur or worsen within 10 days after initial improvement (Kirsch et al [ACR]
2017; Short et al [ICS/] 2017; Rosenfeld et al [AAO-HNSF] 2015; Chow et al [IDSA] 2012).

o Acute bacterial rhinosinusitis may also have onset of severe symptoms, characterized by
high fever and purulent nasal drainage or facial pain lasting for at least 3-4 consecutive
days at the beginning of iliness or following a typical viral upper respiratory infection
(Chow et al [IDSA] 2012). The PLE expert panel consensus opinion was that fever was not
an efficient discriminator between acute viral and bacterial sinusitis. Fever has a
reported sensitivity and specificity of only 50% for ABRS (Rosenfeld et al [AAO-HNSF]
2015).

Evidence update (2017-present): There were no new studies significantly affecting the evidence and
recommendations included in the guidelines cited above.
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Recurrent acute rhinosinusitis (RARS):

e Green — CT paranasal sinuses without IV contrast

e Green — CT cone beam paranasal sinuses without IV contrast

e Red - CT without and with IV contrast; CT with IV contrast; MRI; MR angiography; MR
venography; CT angiography; CT venography; scintigraphy; PET; SPECT

Level of Evidence: CT: very low (insufficient for contrast); MRI: insufficient

Notes concerning applicability and/or patient preferences: none

Guideline and PLE expert panel consensus summary:

Sinonasal imaging, specifically CT without IV contrast, may be indicated in patients with signs and
symptoms of RARS (Kirsch et al [ACR] 2017; Seidman et al [AAO-HNSF] 2015). Imaging is an option
during at least one episode of suspected RARS to appropriately confirm the diagnosis, plan for surgical
intervention, identify suspected complications, and/or distinguish it from other diagnoses such as allergy
exacerbation or primary headache syndromes (Kirsch et al [ACR] 2017; Orlandi et al 2020). Cone-beam
CT may also be useful assessing paranasal anatomy and pathology, although it is limited in evaluating
the adjacent soft tissues (Kirsch et al [ACR] 2017). CT with IV contrast does not have a role in the
evaluation of patients with uncomplicated recurrent acute rhinosinusitis (PLE expert panel consensus
opinion). MRl is not considered a first-line study for routine sinus imaging because of lack of bone detail
and length of imaging time (Kirsch et al [ACR] 2017).

Clinical and imaging notes:

e If four or more episodes of acute bacterial rhinosinusitis (ABRS) occur annually, without signs or
symptoms between the episodes, the term recurrent acute rhinosinusitis (RARS) is used
(Fokkens et al 2020; Kirsch et al [ACR] 2017; Rosenfeld et al [AAO-HNSF] 2015; Desrosiers et al
2011; Orlandi et al 2020).

e (T examinations of the paranasal sinuses should utilize thin sections (<1.25 mm) with sagittal
reformations, coronal reformations and thick (2-3 mm) soft tissue axial reformations (PLE expert
panel consensus opinion).

e (T images can also be imported into computer navigation systems for image-based guidance
surgery during endoscopic sinus surgery. Imaging protocols should be aligned with any image-
guided procedure requirements to eliminate redundant imaging for surgical guidance (Kirsch et
al [ACR] 2017).

e Image-based guidance surgery provides real-time information of instrument location relative to
critical structures (PLE expert panel consensus opinion).

e The CT Lund-Mackay score is a method for the staging of chronic rhinosinusitis on CT (Lund &
Mackay, 1993). The reader assigns each sinus a score of:

o 0 (no abnormality)

o 1 (partial opacification) or

o 2 (complete opacification)
The sinuses are grouped into:

o frontal sinus

o anterior ethmoidal cells

o posterior ethmoidal cells
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o maxillary sinus

o sphenoid sinus

o ostiomeatal complex
The ostiomeatal complex is assigned a score of either 0 (not obstructed) or 2 (obstructed).
Each side is graded separately. A combined score of up to 24 is possible. Of note, an aplastic
(absent) frontal sinus receives a score of 0.

Evidence update (2017-present):

Sohn et al (2018) conducted a retrospective study to assess clinical presentations and anatomic variants
among 304 patients with recurrent acute rhinosinusitis (RARS) and chronic rhinosinusitis (CRS) - either
with nasal polyps (CRSsNP) or without nasal polyps (CRSWNP). All patients completed the Sino-Nasal
Outcome Test (SNOT-20) one day before and six months after endoscopic sinus surgery. No significant
differences were found among the average preoperative SNOT-20 scores of the 3 groups. Patients with
RARS were significantly more likely to show agger nasi cells, Haller cells, and septal deviation on CT.
Those with CRSWNP had significantly smaller mean infundibular widths. All groups showed significantly
improved SNOT-20 scores postoperatively (low level of evidence).
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Chronic* uncomplicated rhinosinusitis (CRS):

e Green — CT paranasal sinuses without IV contrast
e Green — CT cone beam paranasal sinuses without IV contrast
e Yellow — MRI orbit, face & neck without and with IV contrast
e Yellow — MRI orbit, face & neck without IV contrast
[patient unable to receive IV contrast]
o Yellow — MRI orbit, face & neck with IV contrast
[patient with recent corresponding MRI without IV contrast]
o Yellow — CT paranasal sinuses with IV contrast
[patient unable to undergo MRI]
e Red - CT without and with IV contrast; MR angiography; MR venography; CT angiography; CT
venography; scintigraphy; PET; SPECT

*Rhinosinusitis lasting between 4 and 12 weeks should be assessed on an individual clinical basis to determine if
the pattern is acute or chronic, because timeline definitions are consensus- rather than evidence-based (Kirsch et
al [ACR] 2017).

Level of Evidence: CT: moderate (insufficient for contrast); MRI: insufficient

Notes concerning applicability and/or patient preferences: A patient’s history of radiation exposure and
preferences should be taken into account when deciding to confirm chronic rhinosinusitis (CRS) with CT.
Multi-detector CT scanners and cone-beam CT can reduce the radiation dose while preserving image
quality by shortening the scan time and using post-processing techniques without compromising
anatomical accuracy, making them increasingly attractive (Fokkens et al (2020).

Guideline and PLE expert panel consensus summary:

CcT

CT remains the gold standard in the radiologic evaluation of rhinologic disease, notably chronic
rhinosinusitis (CRS) (Fokkens et al 2020), and clinical practice guidelines uniformly state that CT imaging,
as opposed to plain radiography or MR, is the radiologic modality of choice for confirming CRS, as an
alternative to nasal endoscopy, and/or for evaluating CRS prior to surgical intervention (Orlandi et al
2020: grade B; Kirsch et al [ACR] 2017; Seidman et al [AAO-HNSF] 2015). CRS is diagnosed on clinical
grounds, but must be confirmed by objective findings of sinus inflammation on CT (and/or sinus
inflammation and/or purulence on nasal endoscopy) (Orlandi et al 2020; Desrosiers et al 2011: weak
level of evidence, strong recommendation). CT imaging of the sinuses is often useful in evaluating CRS
with nasal polyps, especially for unilateral polyps, concern for polyps extending outside of the nasal
cavity, or other atypical presentations (Rosenfeld et al [AAO-HNSF] 2015). In select cases (and when
patient is unable to undergo MRI), contrast-enhanced sinus CT may be needed to help differentiate
polypoid mucosal hypertrophy from superimposed sinus fluid and also help to exclude a true underlying
soft-tissue mass causing sinus obstruction. (Kirsch et al [ACR] 2017; PLE expert panel consensus opinion).

MRI

The utility of MRI for diagnosis of CRS is limited, and MRI should not be considered a first-line study for
routine sinus imaging because of lack of bone detail and length of imaging time (Kirsch et al [ACR] 2017).
MRI is generally useful only in specific instances such as for delineation of mucoceles, allergic fungal
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rhinosinusitis, concerns over skull-base integrity, or tumor-associated sinonasal inflammation (Orlandi et
al 2020; Kirsch et al [ACR] 2017).

SPECT

Even though positive SPECT in patients with chronic rhinosinusitis correlates with poor subjective
response to medical treatment, this technique is generally not used in clinical practice (Kirsch et al [ACR]
2017). It is not readily available and exposes the patient to larger doses of radiation (PLE expert panel
consensus opinion).

Clinical notes:

Chronic rhinosinusitis (CRS) is defined when signs and symptoms of rhinosinusitis occur for 12
weeks or longer and include two or more of the following symptoms: nasal discharge, nasal
obstruction and congestion, hyposmia, facial pressure or pain AND evidence of either
inflammation on nasal endoscopy or computed tomography OR evidence of purulence coming
from paranasal sinuses or ostiomeatal complex (Orlandi et al 2020; Kirsch et al [ACR] 2017;
Desrosiers et al 2011; Peters et al [AAAAI & ACAAI] 2014).

o CRSis divided into CRSsNP or CSRWNP based on the presence or absence of nasal polyps

(Orlandi et al 2020).

Conventional sinus radiographs are no longer indicated in chronic rhinosinusitis (Fokkens et al
2020).
Symptoms alone have a high sensitivity but low specificity, which is why the symptoms must be
accompanied by objective evidence of disease. Objective evidence is defined either by imaging
evidence of sinonasal inflammation or by mucopurulent mucus, edema, or polyps on
examination (Orlandi et al 2020).
Conversely, in the absence of symptoms, diagnosis of CRS based on radiology alone is not
appropriate because it is a clinical diagnosis and there is a high incidence of radiological
anomalies on CT scans in normal individuals (Desrosiers et al 2011).
Noninvasive fungal sinus disease may manifest as a fungus ball (mycetoma) or allergic fungal
sinusitis. Fungus balls are a collection of fungal hyphae without allergic mucin, often occurring in
maxillary and sphenoid sinuses, with etiologies postulated to occur from poor mucociliary
clearance (Kirsch et al [ACR] 2017).
Noninvasive fungal sinusitis may be associated with allergic rhinitis, nasal polyps, and asthma
(Kirsch et al [ACR] 2017).
Office endoscopy is the preferred initial method of evaluating medical problems such as nasal
stuffiness and obstruction, sinusitis, nasal polyps, nasal tumors, and epistaxis (nose bleeds).
Overall, nasal endoscopy is a safe and low risk procedure (Rosenfeld et al [AAO-HNSF] 2015;
Fraczek et al 2017).

Imaging notes:

Radiographic imaging may be useful in unilateral chronic recurrent rhinosinusitis to exclude a
tumor, anatomic variants or foreign body (Kirsch et al [ACR] 2017; Peters et al 2014).

CT examinations of the paranasal sinuses should utilize thin sections (<1.25 mm) with sagittal
reformations, coronal reformations and thick (2-3 mm) soft tissue axial reformations (PLE expert
panel consensus opinion).

CT images can also be imported into computer navigation systems for image-based guidance
surgery during endoscopic sinus surgery. Imaging protocols should be aligned with any image-

8 © CDI Quality Institute, 2021



guided procedure requirements to eliminate redundant imaging for surgical guidance (Kirsch et
al [ACR] 2017).
e |mage-based guidance surgery provides real-time information of instrument location relative to
critical structures (PLE expert panel consensus opinion).
e The CT Lund-Mackay score is a method for the staging of chronic rhinosinusitis on CT (Lund &
Mackay, 1993). The reader assigns each sinus a score of:
o 0 (no abnormality)
o 1 (partial opacification) or
o 2 (complete opacification)
The sinuses are grouped into:
o frontal sinus
o anterior ethmoidal cells
o posterior ethmoidal cells
o maxillary sinus
o sphenoid sinus
o ostiomeatal complex
The ostiomeatal complex is assigned a score of either 0 (not obstructed) or 2 (obstructed).
Each side is graded separately. A combined score of up to 24 is possible. Of note, an aplastic
(absent) frontal sinus receives a score of 0.

Evidence update (2017-present):

Zhou et al (2020) conducted a prospective study to compare the 22-item Sinonasal Outcome Test
(SNOT-22) and the European Position Paper on Rhinosinusitis (EPOS: Fokkens et al 2020) in assessing
symptoms of chronic rhinosinusitis to determine if either was more indicative of radiologic findings, to
support decisions in telehealth. A total of 162 consecutive patients provided history, completion of the
SNOT-22, and underwent CT scan within 1 month. Stepwise evaluations of sinonasal symptoms alone
and combined with duration were performed. CT results were scored using the Lund-Mackay scale due
to its widespread, accepted use in chronic rhinosinusitis. Results found that SNOT-22 and EPOS-defined
nasal symptom assessments have similar discriminatory capability for Lund-Mackay scores when
evaluated via ROC-AUC, regardless of symptom duration. Ordinal regression, however, demonstrated
that the SNOT-22 nasal domain has a significant association with Lund-Mackay scores, more so than the
EPOS-defined symptom set (low level of evidence).

Meng et al (2019) conducted a prospective study to compare use of CT with other clinical parameters in
predicting recurrence of chronic rhinosinusitis with nasal polyps (CRSWNP) among 272 consecutive
patients. Clinical parameters, including CT scores scored by 2 independent radiologists, were recorded
for patients undergoing endoscopic functional sinus surgery. Average follow-up time was 24 months
after the first surgery; 118 patients had CRSWNP recurrence and 112 had no recurrence. Results found
that high Lund-Kennedy scores, high visual analog score of CRS, high anosmia scores, and ethmoid sinus-
dominant opacification on CT scan were associated with recurrence. Additionally, the ratio of total
ethmoid sinus scores for both sides and maxillary sinus score for both sides (E/M) ratio was found to be
a useful predictor for recurrence of CRSWNP, with ROC analysis and linear regression suggesting that
E/M ratio of the CT scan at a cut-off point of 2.55 had the highest predictive value for CRSWNP. The
authors conclude that all CRSWNP adult patients should have a CT scan before surgery for determination
of the E/M ratio (moderate level of evidence).

Fraczek et al (2017) conducted a cross-sectional single-blind study to assess the extent to which the use
of a low-dose multidetector CT protocol affects the identification of surgically relevant anatomical
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structures in patients with chronic rhinosinusitis (CRS). A total of 135 CRS patients were divided into
standard-dose or low-dose CT groups. The authors found that the low-dose technique has a reasonable
diagnostic value for screening CRS. However, in the context of planned surgical interventions, when
knowledge of the individual anatomy becomes particularly important, its application should be well
thought out. Higher mAs settings enable a more accurate evaluation of surgically relevant anatomical
structures and should be considered, especially among those subjects with an initially higher chance of
intraoperative difficulties (low level of evidence). This statement may not apply to all or newer dose
reduction or iterative reduction techniques (PLE expert panel consensus opinion).

Hirsch et al (2017) conducted a retrospective cohort study to determine whether elimination of pain
improves accuracy of clinical diagnostic criteria for adult chronic rhinosinusitis (CRS). History, symptoms,
nasal endoscopy, and CT results were analyzed for 1,186 adults referred to an academic otolaryngology
clinic with presumptive diagnosis of CRS. Clinical diagnosis was rendered using the 1997 Rhinosinusitis
Taskforce (RSTF) Guidelines and a modified version eliminating facial pain, ear pain, dental pain, and
headache. Applying modified RSTF diagnostic criteria, 39% lacked sinonasal inflammation by CT, 38% by
endoscopy, and 24% by either modality. Using either abnormal CT or endoscopy as reference standard,
modified diagnostic criteria yielded a statistically significant increase in specificity from 37.1% to 65.1%,
with a nonsignificant decrease in sensitivity from 79.2% to 70.3%. The authors conclude that clinical
diagnostic criteria overestimate the prevalence of CRS, and removing facial pain, ear pain, dental pain,
and headache increased specificity without a concordant loss in sensitivity (low level of evidence).

Racette et al (2017) conducted a prospective multicenter study to evaluate symptoms described by
patients with chronic rhinosinusitis (CRS) with polypoid changes/nasal polyps and their correlation with
CT, nasal endoscopy, and intranasal biomarkers. Using logistic regression analysis, participant-rated 16-
question surveys from 258 participants were assessed for correlation with nasal endoscopy scores, CT
percentage of sinus occlusion, and intranasal biomarkers of fungal antigens, eosinophilic inflammation,
and inflammatory cytokines. The authors found that while both nasal endoscopy and CT imaging are
valid objective tools in the evaluation of CRS patients, nasal endoscopy has a stronger correlation with
the two cardinal symptoms of congestion and anterior rhinorrhea in CRS patients; these correlate with
biomarkers of eosinophilic inflammation (moderate level of evidence).

Yoon et al (2017) conducted a retrospective analysis of clinical records (including clinical presentations,
radiological findings, management, and outcomes) of sinonasal fungus ball (FB) patients who have
undergone surgery for treatment. A total of 538 cases were reviewed (mean age 58 years;
approximately 2:1 female). The authors found while the most common presenting symptoms of
maxillary sinus FB patients were nasal symptoms, such as postnasal drip and nasal obstruction, sphenoid
sinus FB patients presented with headache mostly. On CT scans, the most common finding was
intralesional hyperdensity (77.3%). There was no significant correlation between presence of FB and
structural variations. The authors conclude that a preoperative CT scan is an essential tool in making
diagnosis easier and faster, and that endoscopic surgery is the treatment of choice (low level of
evidence).

10 © CDI Quality Institute, 2021



Pre-operative evaluation for routine functional endoscopic sinus surgery (ESS):

e Green — CT paranasal sinuses without IV contrast

e Green— CT cone beam paranasal sinuses without IV contrast

e Red — MRI; CT without and with IV contrast; CT with IV contrast; MR angiography; MR
venography; CT angiography; CT venography; scintigraphy; PET; SPECT

Level of Evidence: CT: low (insufficient for contrast); MRI: insufficient

Notes concerning applicability and/or patient preferences: none

Guideline and PLE expert panel consensus summary:

Noncontrast CT of the paranasal sinuses is indicated for evaluation of recurrent acute rhinosinusitis and
chronic rhinosinusitis before surgical intervention (Kirsch et al [ACR] 2017; Peters et al [AAAAI & ACAAI]
2014: recommendation strength A; Rosenfeld et al [AAO-HNSF] 2015). CT scanning provides the best
preoperative information for endoscopic surgery, with excellent delineation of the complex ethmoidal
anatomy, ostiomeatal unit, and anatomic variations, including the presence of sphenoethmoidal (Onodi)
air cells, which increase the risk of injury to the optic nerves or carotid arteries (Kirsch et al [ACR] 2017,
Seidman et al [AAO-HNSF] 2015). It also demonstrates abnormal mucosa and opacified sinuses
(Rosenfeld et al [AAO-HNSF] 2015). CT should not be used as the sole criteria for determining the need
for surgical intervention, but rather should be used as an objective tool for confirming the diagnosis and
for surgical planning (Desrosiers et al 2011). Cone-beam CT may be useful for the assessment of
paranasal anatomy and pathology in uncomplicated sinusitis, although it is limited in evaluating the
adjacent soft tissues (Kirsch et al [ACR] 2017). MRl is not considered the first-line study for routine sinus
imaging because of lack of bone detail and length of imaging time (Kirsch et al [ACR] 2017).

Clinical and imaging notes:

e In chronic rhinosinusitis, the goal of surgery is to re-establish sinus drainage by removing excess
tissue responsible for obstruction and bony areas in narrow areas. The extent of surgery is
guided by the degree of sinus involvement (Desrosiers et al 2011).

e (T examinations of the paranasal sinuses should utilize thin sections (<1.25 mm) with sagittal
reformations, coronal reformations and thick (2-3 mm) soft tissue axial reformations (PLE expert
panel consensus opinion).

e (T images can also be imported into computer navigation systems for image-based guidance
surgery during endoscopic sinus surgery. Imaging protocols should be aligned with any image-
guided procedure requirements to eliminate redundant imaging for surgical guidance (Kirsch et
al [ACR] 2017).

e Image-based guidance surgery provides real-time information of instrument location relative to
critical structures (PLE expert panel consensus opinion).

e The CT Lund-Mackay score is a method for the staging of chronic rhinosinusitis on CT (Lund &
Mackay, 1993). The reader assigns each sinus a score of:

o 0 (no abnormality)

o 1 (partial opacification) or

o 2 (complete opacification)
The sinuses are grouped into:

o frontal sinus
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anterior ethmoidal cells
posterior ethmoidal cells
maxillary sinus
sphenoid sinus
o ostiomeatal complex
The ostiomeatal complex is assigned a score of either 0 (not obstructed) or 2 (obstructed).
Each side is graded separately. A combined score of up to 24 is possible. Of note, an aplastic
(absent) frontal sinus receives a score of 0.

O O O O

Evidence update (2017-present):

Fraczek et al (2017) conducted a cross-sectional single-blind study to assess the extent to which the use
of a low-dose multidetector CT protocol affects the identification of surgically relevant anatomical
structures in patients with chronic rhinosinusitis (CRS). A total of 135 CRS patients were divided into
standard-dose or low-dose CT groups. The authors found that the low-dose technique has a reasonable
diagnostic value for screening CRS. However, in the context of planned surgical interventions, when
knowledge of the individual anatomy becomes particularly important, its application should be well
thought out. Higher mAs settings enable a more accurate evaluation of surgically relevant anatomical
structures and should be considered, especially among those subjects with an initially higher chance of
intraoperative difficulties (low level of evidence). This statement may not apply to all or newer dose
reduction or iterative reduction techniques (PLE expert panel consensus opinion).

Julkunen et al (2017) conducted a cross-sectional study to evaluate the inter-observer agreement of
structures of sinus CT scans. A total of 57 patients (mean age 43 years) with chronic rhinosinusitis (CRS)
were evaluated. Lund-Mackay (LM) scores and 43 other structural parameters were analyzed, and
reproducibility of findings between three blinded observers (radiologist, ENT surgeon, ENT resident)
were compared. The authors found that, in general, there was moderate inter-observer agreement of
the structures by Cohen’s kappa coefficient. Poor reproducibility was observed in the following
structures: optic nerve, insertion of the uncinated process, anterior ethmoidal artery, and Keros class
(low level of evidence).
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Diagnosis of complications of rhinosinusitis:

e Green — CT paranasal sinuses without IV contrast
e Green — CT orbits without or with IV contrast
e Green — MRI orbit, face & neck without and with IV contrast
¢ Yellow — MRI orbit, face & neck without IV contrast
[patient unable to receive IV contrast]
e Yellow — MRI orbit, face & neck with IV contrast
[patient with recent corresponding MRI without IV contrast]
Yellow — CT paranasal sinuses with IV contrast
[patient unable to undergo MRI]

e Green — MRI brain without and with IV contrast
e Yellow — MRI brain without IV contrast
[patient unable to receive IV contrast]
¢ Yellow — MRI brain with IV contrast
[patient with recent corresponding MRI without IV contrast]
e Yellow — CT head without and/or with IV contrast
[patient unable to undergo MRI]

e Yellow — MR angiography brain

[evaluate for suspected vascular complications]
e Yellow — CT angiography head

[evaluate for suspected vascular complications]

e Red - CT without and with IV contrast; scintigraphy; PET; SPECT; CT cone beam; MR
venography; CT venography

Level of Evidence: CT: moderate; MRI: moderate

Notes concerning applicability and/or patient preferences: none

Guideline and PLE expert panel consensus summary:

CT paranasal sinuses

Sinonasal imaging, specifically CT scans without contrast, are indicated in patients who demonstrate
initial signs and symptoms of complicated rhinosinusitis (Seidman et al [AAO-HNSF] 2015; Short et al
[ICSI] 2017; Peters et al [AAAAI & ACAAI] 2014: strength A recommendation), as most complications can
be observed with unenhanced CT imaging (Kirsch et al [ACR] 2017; Peters et al [AAAAI & ACAAI] 2014).
CT remains useful when evaluating paranasal sinus inflammatory disease or bony anatomy (Policeni et al
[ACR] 2017), and may be a complementary study that is useful for surgical planning (Kirsch et al [ACR]
2017).

CT orbits

If there is clinical concern for orbital complications, both MRI and CT may be necessary to better define
the soft-tissue structures and/or orbital contents to guide appropriate treatment, with radiation
exposure as low as reasonably achievable (Kirsch et al [ACR] 2017). CT of the orbits with contrast is often
the initial imaging modality in the emergent setting for suspected infection. CT is superior to MRI for
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foreign body assessment, calcification detection, and osseous evaluation; in patients who cannot receive
contrast, a noncontrast orbit CT may still add useful information (Kennedy et al [ACR] 2018). In patients
with acute bacterial rhinosinusitis suspected to have suppurative complications, such as orbital
extension of infection, contrast-enhanced CT is recommended to localize the infection and to guide
further treatment (Chow et al [IDSA] 2012: weak strength of recommendation, low quality of evidence).
Contrast-enhanced CT may also serve as an alternative to those with MRI contraindications to evaluate
for intraorbital complications or in those with suspected invasive fungal sinusitis (Kirsch et al [ACR]
2017). Contrast-enhanced CT or contrast-enhanced MRI are both appropriate in evaluating orbital
cellulitis, uveitis, or scleritis, with CT often performed first during the initial assessment (Kennedy et al
[ACR] 2018). CT imaging without and with contrast is not necessary (Kirsch et al [ACR] 2017). Cone beam
CT is not recommended for the detection and evaluation of complications of rhinosinusitis, as it is
unable to detect soft tissue abnormalities (PLE Multidisciplinary Committee consensus statement).

MRI orbit, face & neck

In cases of suspected invasive fungal sinusitis, MRI of the face or sinuses without and with contrast
provides an accurate evaluation of complex sinus secretions and extension of disease into adjacent soft
tissues (Kirsch et al [ACR] 2017). Orbital MRI without and with contrast is complementary to CT in
evaluating intraorbital spread of infection, and should be considered if a more detailed assessment of
intraorbital spread of infection is clinically warranted (Kennedy et al [ACR] 2018). If there is clinical
concern for orbital complications, both CT and MRI may be necessary to better define the soft-tissue
structures and/or orbital contents to guide appropriate treatment, with radiation exposure as low as
reasonably achievable (Kirsch et al [ACR] 2017). Contrast-enhanced MRI is appropriate in evaluating
orbital cellulitis, uveitis, or scleritis (Kennedy et al [ACR] 2018). MRl is the mainstay for examining the
olfactory apparatus (Policeni et al [ACR] 2017). Pathology affecting the olfactory nerve is best evaluated
with contrast-enhanced MRI; the protocol should be tailored to the anterior cranial fossa (Policeni et al
[ACR] 2017).

Intracranial imaging (MRI brain or CT head)

For intracranial complications of ABRS, a CT scan with contrast, as a minimum, is required for diagnosis
as it allows for precise definition of osseous tissue involvement (Fokkens et al 2020). However, MRl is
considered to be the “gold-standard” as it is more sensitive than CT and should be the imaging modality
of choice where available; further it has additional diagnostic value to exclude or confirm cavernous
sinus thrombosis and also in cases with soft tissue involvement (Fokkens et al 2020; Peters et al [AAAA/
& ACAAI] 2014; Chow et al [IDSA] 2012; Kirsch et al [ACR] 2017). MRI may better depict intracranial
complications in cases of aggressive sinus infection as well as differentiating soft-tissue masses from
adjacent T2-hyperintense inflammatory mucosal disease (Kirsch et al [ACR] 2017). Brain MRI without
and with contrast may be complementary to help characterize any intracranial spread beyond the field
of view of the sinus examination (Kirsch et al [ACR] 2017). In patients with suspected invasive fungal
sinusitis, CT with contrast may be used to help define intracranial complications and can be used in
cases when a patient is unable or unwilling to have an MRI (Kirsch et al [ACR] 2017). If there is clinical
concern for intracranial complications, CT and MRI may both be necessary to delineate soft-tissue
structures, brain, cavernous sinus, and bony dehiscence (Kirsch et al [ACR] 2017).

Vascular imaging (CT angiography or MR angiography)

Because fungal sinusitis in the sphenoid can result in cavernous sinus invasion and involvement of the
cavernous carotid artery, additional imaging via CT angiography or MR angiography may be needed if
there is concern for carotid/vascular invasion and pseudoaneurysm formation; however, they are not
first-line examinations (Kirsch et al [ACR] 2017; Kennedy et al [ACR] 2018). MR angiography may be
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performed without and/or with contrast (Kennedy et al [ACR] 2018).

Clinical notes:

Complications of ABRS are typically classified as orbital (approximately 60-80%), intracranial
(approximately 15-20%), and rarely osseous (approximately 5%), though occasionally some
unusual complications can develop (Fokkens et al 2020).

o Periorbital complications include preseptal cellulitis, orbital cellulitis, and subperiosteal
or intraorbital abscess. Prompt recognition is vital in order to avoid long-term morbidity
and mortality (Fokkens et al 2020).

o Intracranial complications include epidural or subdural empyema, brain abscess,
meningitis, encephalitis, and superior sagittal and cavernous sinus thrombosis. They
may present with non-specific signs and symptoms and diagnosis requires high clinical
suspicion from practitioners (Fokkens et al 2020).

o Osseous complications result from osteomyelitis and may present as a subperiosteal
frontal bone abscess (Pott’s Puffy tumor) or a frontocutaneous fistula (Fokkens et al
2020).

Infection from the ethmoid sinus can spread through the perforations of the lamina papyracea
and cribriform plate; through the valveless veins, which extend to the cavernous sinus; and via
direct extension in osteomyelitis (Kirsch et al [ACR] 2017).

Symptoms such as periorbital edema, displaced globe, diplopia, ophthalmoplegia, reduced visual
acuity, severe unilateral or bilateral frontal headache, frontal headache, neurological signs, or
reduced consciousness are indicative of an emergency or severe disease and require urgent
referral to an ENT physician or to the emergency department (Fokkens et al 2020).
Immunosuppressed patients are much more vulnerable to complications of acute rhinosinusitis,
and a more aggressive diagnostic approach is required (Fokkens et al 2020).

Invasive fungal sinusitis occurs when fungal hyphae involve the paranasal sinus mucosa,
submucosa, blood vessels, or bones and may be further subdivided into acute fulminant invasive
fungal sinusitis (AFIFS) and chronic invasive fungal sinusitis (Kirsch et al [ACR] 2017).

o Acute fulminant invasive fungal sinusitis (AFIFS) is rapidly progressive, with a time
course of < 4 weeks, and is associated with a high morbidity and mortality of 50% to
80%. Because of this high morbidity and mortality in patients who are
immunosuppressed or leukemic, have poorly controlled diabetes, or are transplant
patients on high-dose steroid treatment, a high index of suspicion should be maintained
when these patients present with a fever and symptoms of sinonasal inflammation
(Kirsch et al [ACR] 2017).

o Chronic invasive fungal sinusitis is progression of fungal deposition over months to
years, with invasion of the paranasal sinus mucosa, submucosa, vessels, and bones, and
may also result in significant mortality and morbidity (Kirsch et al [ACR] 2017).

Imaging notes:

Orbital radiographs are insufficient to detect orbital cellulitis. Radiographs have largely been
supplanted by CT when imaging is necessary (Kennedy et al [ACR] 2018).

CT examinations of the paranasal sinuses should utilize thin sections (<1.25 mm) with sagittal
reformations, coronal reformations and thick (2-3 mm) soft tissue axial reformations (PLE expert
panel consensus opinion).

CT images can also be imported into computer navigation systems for image-based guidance
surgery during endoscopic sinus surgery. Imaging protocols should be aligned with any image-
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guided procedure requirements to eliminate redundant imaging for surgical guidance (Kirsch et
al [ACR] 2017).
e |mage-based guidance surgery provides real-time information of instrument location relative to
critical structures (PLE expert panel consensus opinion).
e The CT Lund-Mackay score is a method for the staging of chronic rhinosinusitis on CT (Lund &
Mackay, 1993). The reader assigns each sinus a score of:
o 0 (no abnormality)
o 1 (partial opacification) or
o 2 (complete opacification)
The sinuses are grouped into:
o frontal sinus
o anterior ethmoidal cells
o posterior ethmoidal cells
o maxillary sinus
o sphenoid sinus
o ostiomeatal complex
The ostiomeatal complex is assigned a score of either 0 (not obstructed) or 2 (obstructed).
Each side is graded separately. A combined score of up to 24 is possible. Of note, an aplastic
(absent) frontal sinus receives a score of 0.
e Postcontrast T1-weighted fat-saturation [MRI] sequences should be included if there is concern
for abscess formation or extrasinus extension (Kirsch et al [ACR] 2017).
e |nthe setting of cavernous sinus thrombosis, a contrast-enhanced MRA may provide additional
information not provided by a traditional noncontrast MRA examination (Kennedy et al [ACR]
2018).

Evidence update (2017-present): There were no new studies significantly affecting the evidence and
recommendations included in the guidelines cited above.

16 © CDI Quality Institute, 2021


https://radiopaedia.org/articles/frontal-sinus
https://radiopaedia.org/articles/ethmoidal-air-cells
https://radiopaedia.org/articles/maxillary-sinus
https://radiopaedia.org/articles/sphenoid-sinus
https://radiopaedia.org/articles/ostiomeatal-complex

Exclusions:

e Acute trauma;

e Pediatric patients;

e Pregnant patients;

e Suspected neoplasm;

e Chronic sinus disease associated with systemic illness (cystic fibrosis, immotile cilia
syndrome, granulomatosis with polyangiitis (Wegener’s granulomatosis), Churg-Strauss
vasculitis etc.).

AUC Revision History:

Revision Date: New AUC Clinical Posting Date: Approved By:
Scenario(s):
02/23/2021 n/a 03/02/2021 CDI Quiality Institute’s
Multidisciplinary
Committee

Information on our evidence development process, including our conflicts of interest policy is available
on our website at https://www.mycdi.com/ple

17 © CDI Quality Institute, 2021


https://www.mycdi.com/ple

@ QUALITY INSTITUTE

Provider Led Entity

Appropriateness of Advanced Imaging in
Patients with Rhinosinusitis
Bibliography
02/23/2021

Chow AW, Benninger MS, Brook |, Brozek JL, Goldstein EJ, Hicks LA, Pankey GA, Seleznick M, Volturo G,
Wald ER, File TM; Infectious Diseases Society of America. IDSA clinical practice guideline for acute
bacterial rhinosinusitis in children and adults. Clin Infect Dis. 2012; 54(8):e72-e112.

Cottrell J, Yip J, Chan Y, Chin CJ, Damji A, de Almeida JR, Desrosiers M, Janjua A, Kilty S, Lee JM,
Macdonald KI, Meen EK, Rudmik L, Sommer DD, Sowerby L, Tewfik MA, Vescan AD, Witterick 1J, Wright
E, Monteiro E. Quality indicators for the diagnosis and management of chronic rhinosinusitis. Int Forum
Allergy Rhinol. 2018; 8(12):1369-1379.

Desrosiers M, Evans GA, Keith PK, Wright ED, Kaplan A, Bouchard J, Clavarella A, Doyle PW, Javer AR,
Leith ES, Mukherji A, Robert Schellenberg R, Small P, Witterick IJ. Canadian clinical practice guidelines for
acute and chronic rhinosinusitis. J Otolaryngol Head Neck Surg. 2011; 40 Suppl 2:599-5193.

Douglas AC, Wippold FJ, Broderick DF, Aiken AH, Amin-Hanjani S, Brown DC, Corey AS, Germano IM,
Haldye JA, Jagadeesan BD, Jurgens JS, Kennedy TA, Mechtler LL, Patel ND, Zipfel GJ. ACR
Appropriateness Criteria® Headache. J Am Coll Radiol. 2014; 11(7):657-667.

Fokkens WJ, Lund VJ, Hopkins C, Hellings PW, Kern R, Reitsma S, Toppila-Salmi S, Bernal-Sprekelsen M,
Mullol J, Alobid I, Anselmo-Lima WT, Bachert C, Baroody F, von Buchwald C, Cervin A, Cohen N,
Constantinidis J, De Gabory L, Desrosiers M, Diamant Z, Douglas RG, Gevaert PH, Hafner A, Harvey RJ,
Joos GF, Kalogjera L, KnillA, Kocks JH, Landis BN, Limpens J, Lebeer S, Lourenco O, Meco C, Matricardi P,
O’Mahony L, Philpott CM, Ryan D, Schloser R, Senior B, Smith TL, Teeling T, Tomazic PV, Wang DY, Wang
D, Zhang L, Agius AM, Ahlstrom-Emanuelsson C, Alabri R, Albu S, Alhabash S, Aleksic A, Aloulah M, Al-
Qudah M, Alsaleh S, Baban MA, Baudoin T, Balvers T, Battaglia P, Bedoya ID, Beule A, Bofares KM,
Braverman |, Brozek-Madry E, Richard B, Callejas C, Carrie S, Caulley L, Chussi D, de Corso E, Coste A, El
Hadi U, Elfarouk A, Eloy PH, Farrokhi S, Felisati G, Ferreri MD, Fishchuk R, Grayson W, Goncalves PM,
Grdinic B, Grgic V, Hamizan AW, Heinichen JV, Husain S, Ping Tl, lvaska J, Jakimovska F, Jovancevic L,
Kakande E, Kamel R, Karpischenko S, Kariyawasam HH, Kawauchi H, Kjeldsen A, Klimek L, Krzeski A,
Barsova GK, Kim SW, Lal D, Letort JJ, Lopatin A, Mahdjoubi A, Mesbahi A, Netkovski J, Tshipukane DN,
Obando-Balverde A, Okano M, Onerci M, Ong YK, Orlandi R, Otori N, Ouennoughy K, Ozkan M, Peric A,

18 © CDI Quality Institute, 2021



Plzak J, Prokopakis E, Prepageran N, Psaltis A, Pugin B, Raftopulos M, Pombaux P, Riechelmann H,
Sahtout S, Sarafoleanu CC, Searyoh K, Rhee CS, Shi J, Shkoukani M, Shukuryan AK, Sicak M, Smyth D,
Sindvongs K, Kosak TS, Stjarne P, Sutikno B, Steinsvag S, Tantiliikorn P, Thanaviratanaich S, Tran T,
Urbacic J, Valiulius A, de Aparicio CV, Vicheve D, Virkkula PM, Vicente G, Voegels R, Wagenmann MM,
Wardani RS, Welge-Lussen A, Witterick I, Wright E, Zabolotniy D, Zsolt B, Zwetsloot CP. European
position paper on rhinosinusitis and nasal polyps 2020. Rhinology. 2020; 58(Suppl S29):1-464.

Fraczek M, Guzinski M, Morawska-Kochman M, Krecicki T. Investigation of sinonasal anatomy via low-
dose multidetector CT examination in chronic rhinosinusitis patients with higher risk for perioperative
complications. Eur Arch Otorhinolaryngol. 2017; 274(2):787-793.

Hirsch SD, Reiter ER, DiNardo LJ, Wan W, Schuman TA. Elimination of pain improves specificity of clinical
diagnostic criteria for adult chronic rhinosinusitis. Laryngoscope. 2017; 127(5):1011-1016.

Julkunen A, Terna E, Numminen J, Markkola A, Dastidar P, Karjalainen M, Huhtala H, Rautiainen M,
Meurman J, Toppila-Salmi S. Inter-observer agreement of paranasal sinus computed tomography scans.
Acta Otolaryngol. 2017; 137(6):611-617.

Kennedy TA, Corey AS, Policeni B, Agarwal V, Burns J, Harvey HB, Hoang J, Hunt CH, Juliano AF, Mack W,
Moonis G, Murad GJ, Pannell JS, Parsons MS, Powers WJ, Schroeder JW, Setzen G, Whitehead MT,
Bykowski J. ACR Appropriateness Criteria® Orbits Vision and Visual Loss. J Am Coll Radiol. 2018;
15(5S5):5116-S131.

Kirsch CF, Bykowski J, Aulino JM, Berger KL, Choudhri AF, Conley DB, Luttrull MD, Nunez D, Shah LM,
Sharma A, Shetty VS, Subramaniam RM, Symko SC, Cornelius RS. ACR Appropriateness Criteria®
Sinonasal Disease. J Am Coll Radiol. 2017; 14(11S):S550-S559.

Lund VJ, Mackay IS. Staging in rhinosinusitis. Rhinology. 1993; 31(4):183-184.

Meng Y, Zhang L, Lou H, Wang C. Predictive value of computed tomography in the recurrence of chronic
rhinosinusitis with nasal polyps. Int Forum Allergy Rhinol. 2019; 9(11):1236-1243.

Orlandi RR, Kingdom TT, Smith TL, Bleier B, DeConde A, Luong A, Poetker DM, Soler Z, Welch KC, Wise
SK, Adappa N, Alt JA, Anselmo-Lima WT, Bachert C, Baroody FM, Batra PS, Bernal-Sprekelsen M, Beswick
D, Bhattacharyya N, Chandra RK, Chang E, Chiu A, Chowdhury N, Citardi MJ, Cohen NA, Conley DB,
DelGaudio J, Desrosiers M, Douglas R, Eloy JA, Fokkens WJ, Gray ST, Gudis DA, Hamilos DL, Han JK,
Harvey R, Hellings P, Holbrook EH, Hopkins C, Hwang JK, Javer AR, Jiang RS, Kennedy D, Kern R, Laidlaw
T, Lal D, Lane A, Lee HM, Lee JT, Levy JM, Lin SY, Lund V, McMains KC, Metson R, Mullol J, Naclerio R,
Oakley G, Otori N, Palmer JN, Parikh SR, Passali D, Patel Z, Peters A, Philpott C, Psaltis AJ, Ramakrishnan
VR, Ramanathan M, Roh HJ, Rudmik L, Sacks R, Schlosser RJ, Sedaghat AR, Senior BA, Sindwani R, Smith
K, Snidvongs K, Stewart M, Suh J, Tan BK, Turner JH, van Drunen CM, Voegels R, Wang DY, Woodworth
BA, Wormald PJ, Wright ED, Yan C, Zhang L, Zhou B. International consensus statement on rhinology and
allergy: Rhinosinusitis. Int Forum Allergy Rhinol. 2020 Nov 24. Doi: 10.1002/alr.22741. Online ahead of
print.

Peters AT, Spector S, Hsu J, Hamilos DL, Baroody FM, Chandra RK, Grammer LC, Kennedy DW, Cohen NA,
Kaliner MA, Wald ER, Karagianis A, Slavin RG: Joint Task Force on Practice Parameters, representing the
American Academy of Allergy, Asthma and Immunology, the American College of Allergy, Asthma and

19 © CDI Quality Institute, 2021



Immunology, and the Joint Council of Allergy, Asthma and Immunology. Ann Allergy Asthma Immunol.
2014. 113(4):347-385.

Policeni B, Corey AS, Burns J, Conley DB, Crowley RW, Harvey HB, Hoang J, Hunt CH, Jagadeesan BD,
Juliano AF, Kennedy TA, Moonis G, Pannell JS, Patel ND, Perimutter JS, Rosenow JM, Schroeder JW,
Whitehead MT, Cornelius RS. ] Am Coll Radiol. 2017; 14(11S):5406-5420.

Racette SD, Wijewickrama RC, Jayaprakash V, Sherris DA, Sanots C, Kita H, O’Donnell FE, Ponikau JU.
Correlation of symptoms, clinical signs, and biomarkers of inflammation in postsurgical chronic
rhinosinusitis. Ann Otol Rhinol Laryngol. 2017; 126(6):455-462.

Rosenfeld RM, Piccirillo JF, Chandrasekhar SS, Brook I, Ashok Kumar K, Kramper M, Orlandi RR, Palmer
IN, Patel ZM, Peters A, Walsh SA, Corrigan MD. Clinical practice guideline (update): Adult sinusitis.
Otolaryngol Head Neck Surg. 2015; 152(2 Suppl):51-539.

Seidman MD, Gurgel RK, Lin SY, Schwartz SR, Baroody FM, Bonner JR, Dawson DE, Dykewicz MS, Hackell
JM, Han JK, Ishman SL, Krouse HJ, Malekzadeh S, Mims JW, Omole FS, Reddy WD, Wallace DV, Walsh SA,
Warren BE, Wilson MN, Nnacheta LC, Guideline Otolaryngology Development Group. AAO-HNSF. Clinical
pratice guideline: Allergic rhinitis. Otolaryngol Head Neck Surg. 2015; 152(1 Suppl):51-543.

Short S, Bashir H, Marshall P, Miller N, Olmschenk D, Prigge K, Solyntjes L. Institute for Clinical Systems
Improvement. Diagnosis and treatment of respiratory illness in children and adults. Updated September
2017. Available from: https://www.icsi.org/_asset/pwyrky/Resplliness.pdf.

Sohn HG, Park SJ, RYu IS, Lim HW, Song YJ, Yeo NK. Comparison of clinical presentation and surgical
outcomes between recurrent acute rhinosinusitis and chronic rhinosinusitis. Ann Otol Rhinol Laryngol.
2018; 127(11):763-769.

Yoon YH, Xu J, Park SK, Heo JH, Kim YM, Rha KS. A retrospective analysis of 538 sinonasal fungus ball
cases treated at a single tertiary medical center in Korea (1996-2015). Int Forum Allergy Rhinol. 2017;
7(11):1070-1075.

Zhou AS, Prince AA, Maxfield AZ, Corrales CE, Shin JJ. The Sinonasal Outcome Test-22 or European

Position Paper: Which is more indicative of imaging results? Otolaryngol Head Neck Surg. 2020 Sep 1:
0194599820953834.

20 © CDI Quality Institute, 2021



