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C
hronic rhinosinusitis (CRS) is abroadlydefinedprocess that

has previously been used to describemany different sino-

nasalpathologic conditions fromodontogenic sinusitis and

allergic fungal sinusitis to themorecontemporarydefinitionofbroad

inflammatoryairwayconditions.Previousclassificationsystemshave

dichotomized these conditions into CRSwith nasal polyps and CRS

withoutnasalpolyps.1,2Althoughthis classificationsystem is simple,

it relies heavily on clinical findings for diagnosis without account-

ing for thepathophysiologicdifferencesbetweenCRSsubtypesand

therefore may not be able to assess response to different treat-

ment regimens. Furthermore, inflammatory nasal polyps are seen

as an end point of inflammation and fibrin deposition rather than

specific foranyunderlyingpathophysiologic cause.3,4Current thera-

pies are now chosen on the basis of presumed underlying causal

pathogenesis or endotypic subtype of CRS. Many different pheno-

typesofCRS,aswell as the inflammatorydisordersunderlying them,

have been proposed.5

In clinical practice, treatment decisions are often based on ob-

servable findings, clinical history, presumed disease, and molecu-

lar pathophysiology. These treatment algorithmsused in inflamma-

tory sinonasal disease have largely been associated with research

in the lower respiratory tract and applied to the upper airway given

the unified airway theory.6,7 Determination of endotypes origi-

nated with asthma and has been further extrapolated to the man-

agement of CRS.6,8-11 An endotype in CRS is defined as a distinct

pathophysiologic mechanism that may be identified by specific

biomarkers.4,5,12Thedelineation of these endotypes has the ability

to streamline and improve treatment in patients with CRS as well

as allow for better analysis of treatment results.

Although all subtypes and causes of CRS have previously been

grouped together on the basis of the presence or absence of pol-

yps, we propose instead that CRS may be indicative of primary or

secondary sinus pathologic characteristics. These subtypes (pri-

mary vs secondary) can be further delineated by their anatomical

locations and endotype or inflammatory predominance (or causal

mechanism).Thesefurtherclassificationsultimately result in thecon-

stellationof aphenotypewithclinical and radiographic findings.The

classification is a proposed system, based on our rhinologic prac-

tices, that provides a framework inwhich tomove forwardandpro-

vide further data to support such a new classification system and

IMPORTANCE Chronic rhinosinusitis (CRS) is a broadly defined process that has previously

been used to describe many different sinonasal pathologic conditions from odontogenic

sinusitis and allergic fungal sinusitis to themore contemporary definition of broad

inflammatory airway conditions. Previous classification systems have dichotomized these

conditions into CRS with nasal polyps and CRS without nasal polyps. However, clinicians are

learning more about the inflammatory subtypes of CRS, which can lead to improved delivery

and effectiveness of treatment.

OBSERVATIONS In clinical practice, treatment decisions are often based on observable

findings, clinical history, presumed disease, andmolecular pathophysiologic characteristics.

A proposed classification system is simple and practical. It proposes that the functional

anatomical compartments involved create the first level of separation into local and diffuse

CRS, which are usually unilateral or bilateral in distribution. Diffuse does not imply

“pansinusitis” but simply that the disease is not confined to a known functional anatomical

unit. This classification takes into account whether local anatomical factors are associated

with pathogenesis. Then the inflammatory endotype dominance is separated into a type 2

skewed inflammation, as this has both causal and treatment implications. The non–type 2

CRS encompasses everything else that is not yet known about inflammation andmay change

over time. The phenotypes or clinical examples are CRS entities that have been described and

how they align with this system.

CONCLUSIONS AND RELEVANCE Although research continues to further define the subtypes of

CRS into phenotypes and endotypes, the proposed classification system of primary CRS by

anatomical distribution and endotype dominance allows for a pathway forward.
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to evolve beyond the presence or absence of polyps. Although this

system has not been fully tested, it provides a working classifica-

tion on which we can continue to build.

WeproposeaCRSclassification that allows for integrating con-

temporary scientific knowledgeon theknowncausesofCRS,which

isbasedonanatomical distributionand theendotypedominanceor

mechanisms thatproducepreviouslydescribedphenotypesofCRS.

The proposed classification system is integral in the European

Position Paper on Rhinosinusitis 2020.13

Primary CRS

PrimaryCRS iscontemporarilydefinedasaprimary inflammatorydis-

orderof “theairway”or respiratorysystem(Figure1).Patientsarede-

finedashavingprimaryCRSiftheyhaveadisorderthatis limitedtotheir

airwayor respiratorysystemonly.Thus,patientswhohaveCRS in the

setting of immunodeficiencies (eg, selective immunoglobulin defi-

ciency),autoimmuneconditions(eg,granulomatosiswithpolyangiitis

orsarcoidosis),geneticabnormalities(eg,cystic fibrosis),odontogenic

sinusitis, or local neoplasmdonot haveprimaryCRS, as their sinona-

salmucosal disease is secondary to another process.

Anatomical Distribution

Localized

Local airway inflammation occurs at the level of the sinonasal mu-

cosawithoutdirect involvementof the lowerairwayoreventhecon-

tralateral paranasal sinuses. The key feature is that the sinus cavi-

ties involvedareanatomicallydiscrete andalmost always follow the

known ostial or functional drainage pathways. Examples are iso-

lated sphenoid, isolated frontal, or the ostiomeatal unit groupof si-

nuses: maxillary, anterior ethmoid, and frontal. These are ex-

amples of a localized disease process and are usually unilateral

conditions, although there may be circumstances in which a local-

izedordiscreteprocessmayoccur synchronously onboth sides, al-

though itwould be very uncommon. Surgery is likely to be a part of

the first-line management of localized CRS.

Diffuse

Diffuse airway inflammationdescribes abroader inflammatorydis-

order that may affect both the upper and lower airways. Involve-

ment of the sinuses may be patchy or diffuse on results of radio-

logic assessment anddoesnothave tohave completeopacification

of all sinuses but will not be limited by functional sinonasal units or

spaces.Therewill bevariability in thedegree towhich theupperand

lower airway are involved in a single patient, as one part of the air-

waymaydominate theclinical presentation. It is commonthat some

degree of disease often exists across the entire airway. It is impor-

tant todelineatewhetherornot thepatienthas lower airway symp-

toms, as these symptoms may differentiate between a local sinus

process or broader airway disease and thus the underlyingmecha-

nism associated with the disease process.

Endotype Dominance

At thesinusmucosal level, theadaptive immuneresponse is typically

divided into aT-cell response andaB-cell response; thesewill bedis-

cussedastheyrelatetoCRS.Severalpatternsof inflammatory immune

responsehavebeendescribed,butthemostrecognizedarethehelper

Tcell, type1(TH1),TH2,andTH17 immuneresponses.14Thesearesome-

times referred to as type 1, type 2, and type 3. In the pathogenesis of

CRS, these immune responsesmay go awry.

Type 2

Thetype2 inflammatoryresponseseen inCRSis likelyassociatedwith

TH2cells, cytotoxicTcells,and innate lymphoidcells.4Type2 immune

responsesareassociatedwithupregulatedproductionof interleukin

Figure 1. Classification of Primary Chronic Rhinosinusitis (CRS)
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The functional anatomical compartments involved create the first level of separation into localized and diffuse. These compartments are usually unilateral or

bilateral in distribution. Diffuse does not imply pansinusitis but simply that the disease is not confined to a known functional anatomical unit, taking into account

whether local anatomical factors are associated with pathogenesis. Then the inflammatory endotype dominance separates into a type 2 skewed inflammation

because this delineation has both causal and treatment implications. The non–type 2 classification encompasses everything else not yet known about inflammation

andmay change over time. The phenotypes or clinical examples are CRS entities that have been described and how they align with this system. AFRS indicates

allergic fungal rhinosinusitis; CCAD, central compartment atopic disease; eCRS, eosinophilic CRS; and OMC, ostiomeatal complex.
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4(IL-4), IL-5, IL-13, local immunoglobulinE(IgE),andprofoundeosino-

philia.Thethresholdofeosinophilia (orothermarkers) thatmightde-

finetype2responses is likely tochangeover timeandhasbeen inten-

tionally avoided.15,16 Type 2 responses are also associated with high

asthmacomorbidity. Interleukin5 isakeyactivatorandfactor for sur-

vival of theeosinophil. Interleukin4and IL-13are responsible formu-

cusproductioninepithelialcells.Apresumedmechanismofthis inflam-

mation is throughstimulationofnasalepithelialcells tosecretethymic

stromallymphopoietin, IL-25,andIL-33.Interleukin25is intheIL-17fam-

ily; however, it is responsible for inducinga type2 immune response.

Thymic stromal lymphopoietin, IL-25, and IL-33 induce the releaseof

IL-4, IL-5, and IL-13 from the epithelial andmucosalmast cells. These

interleukins thengoontostimulate immunoglobulinclass, switching

toIgEandIgG4andmastcelldegranulationintoeosinophils.17Mastcell

andeosinophildegranulationtrigger inflammationandsubsequenttis-

suedamage,whichmayhavelong-termnegativeconsequences.Treat-

ment interventions arebeingdeveloped that arebasedon inhibition

of thesetype2 inflammatorymediators, includingduplimab(IL-4and

IL-13), mepoluzimab (IL-5), benraluzimab (IL-5 receptor), and omali-

zumab (IgE).18

Non–Type 2

Non–type 2 inflammation in the setting of CRS is amix of type 1 and

type 3 inflammation. Interleukin 6, IL-8, and tumor necrosis factor

havebeen shown to stimulate theproductionof interferon gamma

(IFN-γ) and IL-8,which further recruit immune responses. Interleu-

kin8 recruits neutrophils to thearea,which then release further cy-

tokines, including IL-1β, IL-6, IL-8, and myeloperoxidase. The re-

leaseof IFN-γ leads to thedifferentiationofCD4-positiveTcells into

the TH1 inflammatory response through further production of IL-2

and IFN-γ.17 The immune-modulating effects of macrolides are an

exampleof theanti–IL-8effect that havebeen shown tobenefit pa-

tients with this skew in inflammation.19,20

Theproposedmechanismoftype1 inflammation involvesanepi-

thelial response to environmental stimuli that leads to osteopontin

stimulation of dendritic cells, which induce TH1-cell differentiation

and TH17-cell differentiation. This mechanism further orchestrates

noneosinophilic inflammation through production of IFN-γ and tu-

mornecrosis factorand lymphotoxinα.Thisproduction leadstomac-

rophageactivationwithenhancementofphagocyticproperties,class

switching to production of IgG subclasses with complement-fixing

abilities, antigen presentation tomacrophages, and local tissue in-

flammation and neutrophil activation.21

Theproposedmechanismof type3 inflammation involvesTH17

responsesthatarepreferentially invokedwiththeproductionof large

amounts of IL-17A, IL-17F, and IL-22, with several protective effects

that includeneutrophil recruitment, activation,andproliferationand

innate antimicrobial production by airway epithelial cells.22

Clinical Phenotype

Localized, type 2 pathologic conditions associated with inflamma-

tion can includeexamples suchas allergic fungal rhinosinusitis, a lo-

cal response to common fungal species including Alternaria, Bipo-

laris, and Curvularia. Diagnosis requires eosinophilic mucin, which

has a typical appearanceofpeanutbutter, fungal hyphaewithChar-

cot-Leyden crystals on histologic examination, and serum-specific

IgE to fungal pathogens.23-25 It is uncommon for patients with lo-

calized type 2–dominant disease, such as allergic fungal rhinosinu-

sitis, to have broader airway disease and bronchpulmonary

aspergillosis.26Although classically unilateral, allergic fungal rhino-

sinusitis canbediffuse (eFigure 1 in the Supplement). Themainstay

of treatment for these diseases includes early surgical intervention

with creation of a “neo-sinus” cavity in addition to adequate post-

operative medical management (ie, corticosteroid irrigations).

Localized,non–type2pathologic conditions include the follow-

ing: isolated frontal disease (Figure 2A), isolated sphenoid disease

(Figure 2B), and ostiomeatal complex involvement (Figure 2C and

D). These clinical entities arenot associatedwitheosinophils or IgE.

The remodelingevents thatoccurwith inflammation (fibrosis, base-

mentmembrane thickening, fibrindeposition, andmetaplasia)may

not be fully reversible with medical therapy.27When these remod-

eling events occur with functional drainage pathways, they create

anatomically discrete or localized sinus disease. These conditions

usually require surgical interventionandhaveagoodprognosis from

surgery as a single-modality intervention.

Diffuse type 2 pathologic conditions include central compart-

mentatopicdisease, eosinophilicCRS, andallergic fungal rhinosinu-

sitis. A newly described phenotype is central compartment atopic

disease, which is an IgE-associated disease process that is associ-

ated with inhalant allergy.28,29 Patients with central compartment

atopicdiseasewill havespecific radiographic findings, includingcen-

tral thickening of the turbinates and septumwith superior and lat-

eral sparingof thesinuscavities.30Thiscentralized inflammationwith

otherwisenormal surroundingmucosahasbeendescribedasahalo

sign31 (eFigure2 in theSupplement). Thesinusdysfunction ismainly

postobstructive with mucus trapping. Barotrauma and pressure

symptoms are common for individuals with central compartment

atopic disease. In contrast, eosinophilic CRS is associated primarily

with tissue and serum eosinophila, and patients will have or go on

to develop concomitant lower airway disease (adult-onset eosino-

philic asthma). These patients typically have nasal polyps and se-

vere olfactory dysfunction, and their symptoms are sensitive to

corticosteroids.32Their lossof smell is oftenprofoundandvery sen-

sitive to corticosteroids. Theywill have thick, glue-like eosinophilic

mucin (Figure3). Thesepatients’ symptomsarenotassociatedwith

inhalant allergy in contrast to central compartment atopic disease,

andserumIgE isnotdirectlyassociatedwitheosinophilic response.33

Diffuse allergic fungal rhinosinusitis is similar to the previously de-

scribed localized allergic fungal rhinosinusitis except that there is

broad paranasal sinus involvement (eFigure 3 in the Supplement).

Diffuse non–type 2 pathologic conditions include non–

eosinophilicCRS.Patientswithnon–eosinophilicCRSareoftenolder

(age, 50-60years)5 anddonot have the samebenefit from the use

of corticosteroids.19 These patients may have polyps or polypoid

edema,but theywill lack theeosinophilicmucinseen inpatientswith

eosinophilic CRS.16,34 These patients will less often have smell loss

as a presenting symptom andmay have an uncontrolled lower air-

waywhenusing corticosteroid inhalers.19,20,32Theywill oftenhave

postobstructive infectivephenomenawithpurulencenotedonen-

doscopic evaluation35 (Figure 4).

Secondary CRS

Less commonly, CRS is secondary to an established systemic dis-

ease or local pathologic condition (odontogenic or neoplasm)
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(Figure 5). Secondary CRS represents a group of clinical entities

in which the sinus disease observed is part of another disease

process. Secondary CRS is simply an expression of another condi-

tion, and correction of that mechanism will result in resolution of

the CRS.

Anatomical Distribution

Localized

Local sinus pathologic conditions, such as periapical dental ab-

scess, neoplasm, facial trauma, and foreign bodies, are all ex-

amples of CRS thatmay occur locally in anatomically discrete sinus

cavities as a result of these pathologic conditions.36 These condi-

tionsareusuallyunilateral,butuncommonsituationsmayarise, such

as advancedneoplasms,37 inwhichboth sides are involved, but the

CRS and pathologic condition remain anatomically related. Sur-

gerywill likely play a role in first-line therapy in themanagement of

these conditions.

Diffuse

Secondary CRS that is diffuse is almost always the result of a

broader systemic disorder. Examples include cystic fibrosis, selec-

tive immunodeficiency, and granulomatosis with polyangiitis;

these are diseases in which inflammation in the sinus cavity is

an expression of the underlying disease and are thus considered

secondary CRS.

Mechanism

Although the list andcategorizationhere is notdesigned tobecom-

prehensive, most systemic conditions that are associated with the

developmentofmucosal inflammationpredominantly fall into con-

ditions that impair the mechanical function of the sinuses to clear

mucus (mucociliary), the development of an abnormal immune re-

sponse (autoimmune), and the lack of an appropriate immune re-

sponse (immunodeficiency). It is important to highlight that these

are processes that occur outside the respiratory system as well.

Mucociliary

Conditions that fit under this classificationwill affect theclearanceof

mucusfromtheparanasalsinusesandwill leadtomucostasis.Mechani-

cal clearanceofmucus is an importantpartof the innate immunede-

fense, andmucostasis can serve as a source for secondary infection.

Pseudomonas and Staphylococcus aureus are commonbacteria that

colonize thosewithmucostasis. Themechanical clearance ofmucus

is an importantpartof the innate immunedefense.Cystic fibrosis is a

disorderof impairedmucociliaryclearance.Primaryciliarydyskinesia

is an example of loss ofmechanical action of the cilia.38

Autoimmune

Autoimmunepathologicconditionsarisefromautoantibodiesthat lead

tovasculitisorsystemicdepositionof inflammatorycells.Thesepatho-

logic conditionsoccur systemically and canhaveeffects in theupper

Figure 2. Primary Localized Non–Type 2 Chronic Rhinosinusitis

Left frontal sinus diseaseA Left sphenoid diseaseB

Purulence in middle meatusC Left OMC diseaseD

R

LR
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A, Coronal computed tomography

(CT) scan showing isolated left frontal

sinus disease. B, Axial CT scan

showing isolated left sphenoid

disease. C, Nasal endoscopy with

purulence within themiddle meatus

for this non–type 2 disease process.

D, Coronal CT scan showing isolated

left ostiomeatal complex (OMC)

disease. These images are examples

of traditional ostial occlusion chronic

rhinosinusitis disease or isolated

sinusitis.
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and lowerairways.Examples includegranulomatosiswithpolyangiitis

(formerlyknownasWegenergranulomatosis)andeosinophilicgranu-

lomatosis with polyangiitis (formerly known as Churg-Strauss

syndrome).39,40

Immunodeficiency

Immunodeficiencies lead to the inability toclearpathogensandper-

sistence or recurrence of infections. The upper airway serves as a

filter for someof thesepathogensandcanbe inoculatedeasilygiven

therouteof transmission.Classic immunodeficiencies identifiedwith

sinus involvement include selective immunoglobulin deficiencies,

common variable immune deficiency (CVID), and type 1 and 2

diabetes.41

Clinical Phenotype

Localized involvement of the paranasal sinuses may occur due to

certain local pathologic conditions (eg, odontogenic sources, fun-

gal ball, or neoplasia). Fungal ball affects the maxillary sinus most

often; however, it can be seen in other isolated sinuses.42-44 Given

the predilection of fungal ball for the maxillary sinus, patients

undergoing endodontic treatment are at higher risk.45 These

patients may also have purulence draining from the sinus owing to

postobstructive infective phenomena. Odontogenic sinusitis is

typically seen in patients older than 40 years with a history of pre-

vious dental work or need for dental work. These patients may

also report cachosmia. When the maxillary sinus is the primary

sinus affected, the anterior ethmoid and frontal sinus can be

involved in a postobstructive manner; however, the disease is ana-

tomically discrete or localized to a functionally related group of

sinuses (eFigure 4 in the Supplement). Benign and malignant neo-

plasia can affect the sinus from which it arises by causing local

obstruction for normal mucociliary flow but also increased inflam-

mation in the area. The sinuses surrounding the neoplasia may

experience postobstructive mucus trapping. Patients with local-

ized but secondary CRS usually require surgery, but the interven-

tion needs both drainage and reventilation of the sinuses as well as

the underlying pathologic condition to be treated for the CRS to

resolve.

Diffuse disease due to mucociliary defects includes primary

ciliary dyskinesia and cystic fibrosis, which are caused by different

autosomal recessive genetic mutations. Primary ciliary dyskin-

esia is highlighted by defective respiratory cilia; however, other

cilia are defective as well. These patients have poor mucociliary

clearance and experience upper and lower airway disease.46,47

They often have polypoid edema or polyps on results of

endoscopy and have diffuse sinus involvement48,49 (eFigure 5 in

the Supplement).

Patients with cystic fibrosis have impaired chloride transport

leading todecreasedair-surface liquid interface,which leads tomu-

cociliary clearance defects owing to defective ciliary beat fre-

quency. These patients often have polypoid edema or true middle

meatal polyps on results of endoscopy with universal pansinus in-

volvement on results of imaging. In many cases, depending on the

specific genetic mutation, there is hypoplasia of the maxillary and

frontal sinuses on results of radiography.50

Diffuse disease due to autoimmune disease includes eosino-

philicgranulomatosiswithpolyangiitis.Patientswitheosinophilican-

giitis have eosinophilia, asthma, and evidence of vasculitis. The up-

per airway of these patients will look similar to the upper airway of

thosewitheosinophilicCRS;however,patientswitheosinophilic an-

giitis have other organ involvement such as skin, cardiac, gastroin-

testinal, andmusculoskeletal.51

Patients with granulomatosis with polyangiitis will experience

nasal ulcers and crusting, saddle-nose deformity, and/or other sys-

temic symptoms (fatigue,weight loss, andnight sweats). Septal ul-

cerations and perforations may be present in patients with active

disease and those with disease in remission. Nasal crusting is com-

mon in patients with active disease.52 Patients with granulomato-

siswithpolyangiitiswill haveotherorgans involvedsuchas skin, kid-

ney, musculoskeletal, ophthalmologic, central nervous system,

and/or cardiac.53-55

Diffuse disease associated with immunodeficiencies includes

selective IgA deficiency, CVID, and diabetes. The prevalence of

selective IgA deficiency is different across different races/

ethnicities and can be a clinical challenge to diagnose. These

patients may present with recurrent sinopulmonary infection,

allergic symptoms, and autoimmune illnesses. However, most

patients are asymptomatic. These patients will have a serum IgA

level less than 7 mg/dL (to convert to grams per liter, multiply by

0.01) in individuals older than 4 years with otherwise normal

Figure 3. Primary Diffuse Type 2 Dominant Chronic Rhinosinusitis (CRS): Eosinophilic CRS (eCRS)

or Adult-Onset Eosinophilic Nasal Polyposis

Pansinus involvement of eCRSA Middle meatal mucosal edema and eosinophilic secretionsB

A, Coronal computed tomography

scan showing the typical pansinus

involvement of eCRS. B, Nasal

endoscopy showing extensive middle

meatal mucosal edema and

eosinophilic secretions. The size of

the polyps does not always reflect

the severity of the inflammatory

process. This type of CRS is often

associated with adult-onset asthma.

These patients obtain significant

relief from corticosteroid use.
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immunoglobulins and normal responses to vaccinations. Patients

may present with allergic symptoms including conjunctivitis, rhini-

tis, urticaria, eczema, food allergies, and asthma. The IgE concen-

tration is often elevated in these patients.56 Common variable

immunodeficiency is often not diagnosed until adulthood despite

being one of the most common primary immunodeficiencies.

Patients with CVID have a normal number of B immune cells; how-

ever, the cells do not mature appropriately. Patients with CVID

present with a broad range of symptoms including recurrent bac-

terial infections, autoimmunity, interstitial lung disease, and aller-

gic symptoms. Recurrent sinusitis is found in half the patients with

CVID.57 Some of these patients may have already undergone mul-

tiple sinus operations, and their sinusitis may not have been well

controlled with conventional therapy; therefore, investigations

into immunodeficiencies should be considered.

Conclusions

Withscientific advances in theunderstandingofCRS, aworkingclas-

sification system for CRS shouldmove away from thedichotomyof

CRSwithnasal polyps andCRSwithoutnasal polyps to changeclini-

cal practice. The proposed classification has been left intentionally

simple (local or diffuse and type 2 or non–type 2) to give it the flex-

ibility to incorporate future researchandallowphenotypes tobede-

fined. The proposal allows for current therapies, from balloons to

macrolides to surgery and biologics, to be more appropriately di-

rected. Although research continues to further define the sub-

types of CRS into phenotypes and endotypes, the proposed classi-

fication system of primary CRS by anatomical distribution and

endotype dominance allows for a pathway forward.

Figure 4. Primary Diffuse Non–Type 2 Chronic Rhinosinusitis (CRS): Non-Eosinophilic CRS (eCRS)

Polyp formationA Pansinus involvementB

A, Nasal endoscopy demonstrating

that polyp formation occurs in

different inflammatory subtypes.

The secretions are distinctively

different from those in eCRS.

B, Coronal computed tomography

scan demonstrating the diffuse or

pansinus involvement. This patient

(age, >50 years) was poorly

responsive to corticosteroids with

disease in both upper and lower

airways but had complete remission

with long-termmacrolide therapy.

Figure 5. Classification of Secondary Chronic Rhinosinusitis (CRS)

Secondary CRS

Localized
(unilateral)

Diffuse
(bilateral)

PCD
CF

GPA
EGPA

Selective IgA
deficiency

CVID
Diabetes

Local pathologic
features

Odontogenic
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Mechanical
(mucociliary)

Inflammatory
(autoimmune)

Immunity
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Anatomical

distribution Mechanism

Clinical examples and

phenotypes

Secondary CRS implies that another local or systemic pathologic condition or disease process is the factor associated with the sinus changes. The functional

anatomical compartments involved create the first level of separation into local and diffuse. These compartments are usually unilateral and bilateral in distribution.

Diffuse does not imply pansinusitis but simply that the disease is not confined to a known anatomical unit, taking into account whether local anatomical factors

are associated with pathogenesis. Themechanism for diffuse disease implies that another process is associated with the CRS and either a mechanical (mucociliary),

an inflammatory (usually autoimmune), or an immunodeficiency dysfunction is present. The phenotypes or clinical examples are CRS entities that have been

described and how they align with this system. CF indicates cystic fibrosis; CVID, common variable immunodeficiency; EGPA, eosinophilic granulomatosis with

polyangiitis; GPA, granulomatosis with polyangiitis; IgA, immunoglobulin A; and PCD, primary ciliary dyskinesia.
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