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Key points
nonasal tract.
necrosis.

with heavy eosinophilic infiltrate.

e Necro-inflammatory and fibroinflammatory lesions encompass a broad spectrum of diseases in the si-
e Granulomatosis with polyangiitis shows a very characteristic blue, granular, stromal biocollagenolytic
e Eosinophilic angiocentric fibrosis has a unique onion-skin-like concentric perivascular hyalinization

e Rosai-Dorfman disease is a histiocytic disorder with large histiocytes, often showing lymphocytes in
their cytoplasm, the lymphocytes creating a halo or clearing around them.

ABSTRACT

tract include inflammatory polyps (chronic

rhinosinusitis), various infectious, sarcoid-
osis, and NK/T-cell lymphoma as examples of
the most commonly encountered lesions. However,
the differential diagnosis includes several less
frequently encountered entities, such as granuloma-
tosis with polyangiitis, eosinophilic granulomatosis
with  polyangiitis  (Churg-Strauss), eosinophilic
angiocentric fibrosis considered part of IgG4-related
disease, and Rosai-Dorfman disease. This review

F ibroinflammatory lesions of the sinonasal

focuses on these latter entities providing an update
on clinical, laboratory, imaging, histology, and ancil-
lary testing employed to reach an actionable
diagnosis.

INTRODUCTION

Inflammatory lesions of the sinonasal tract (SNT)
are one of the most common head and neck le-
sions submitted to surgical pathology. The major-
ity represent the findings of chronic rhinosinusitis
and inflammatory polyps.’ However, within the
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fibroinflammatory and necro-inflammatory pat-
terns, several distinct entities must be considered,
as management and outcome are quite different
and unique. Granulomatous inflammation,
including necrosis and/or the presence of foreign
body-type giant cells, storiform fibrosis, a rich
eosinophilic infiltrate, and emperipolesis are
unique findings that require evaluation for specific
etiologies. The more common etiologies, such as
reactive polyps and chronic rhinosinusitis, may
show a diverse histologic spectrum and so iso-
lated areas of necrosis, small eosinophilic ab-
scesses or even giant cells should not be
misinterpreted to be significant. Still, a keen sense
of the spectrum of changes that can be seen will
allow for a more in-depth evaluation and reaching
a diagnosis of one of the more uncommon
inflammatory-type disorders in selected cases.
Care must be taken not to overinterpret surface ul-
ceration and erosion due to manipulation or micro-
trauma, but instead to recognize when necrosis
and fibroinflammatory changes are within the con-
nective tissue stroma and are the root cause of the
disorder. Selected necro-inflammatory and
fibroinflammatory lesions will be reviewed herein.

GRANULOMATOSIS WITH POLYANGIITIS

Granulomatosis with polyangiitis (GPA; formerly
Wegener granulomatosis) is a systemic, immune
complex mediated, cytoplasmic antineutrophil
cytoplasmic  antibody  (c-ANCA)-associated,
necrotizing vasculitis primarily affecting small-to-
medium vessels in the upper respiratory tract
(URT) and kidneys.6 "0 Patients are usually
middle-aged at presentation without a clear sex
predilection,’ affecting about 0.4 to 2 cases per
100,000 population. Symptoms are nearly always
nonspecific sinusitis, often accompanied by
constitutional symptoms of malaise, fever, chills,
and weight loss. Using the ELK-classification (E:
ear, nose, and throat involvement; L: lung involve-
ment; K: kidney involvement)'? helps with sys-
temic stratification, as disease may remain
limited and localized or progress to systemic
involvement, with regression following effective
treatment. Importantly, a substantial proportion
of patients remain with limited, localized disease.'®
When systemic, patients are usually quite sick. The
American College of Rheumatology has developed
classification criteria for GPA, with 10 features
evaluated in a weighted fashion.® The highest point
weightings in the system are for nasal crusting,
bloody nasal discharge and congestion, and c-
ANCA or proteinase 3 (PR3)-ANCA. Symptoms
include sinusitis, obstruction, pain, anosmia,
and headaches, with other symptoms reflecting

site-specific involvement. The nasal cavity is
affected more often than the paranasal sinuses,
while the nasopharynx, lacrimal gland and duct,
larynx, oral cavity, and ear and temporal bone
can also be affected.''® Clinical examination
demonstrates crusted ulcerations, purulent
discharge, and erythematous mucosa often with
granulation-type tissue. Disease progression may
lead to perforation and collapse of the nasal carti-
lages, potentially leading to saddle nose deformity.
Imaging studies are usually nonspecific but may
show mucosal thickening, osteitis, and paranasal
bone and/or septal erosion.®”11:16-20 By serology,
autoantibodies to lysosomal components of neu-
trophils, specifically the c-ANCAs associated
with antibodies against PR3, are considered
confirmatory in the correct clinical and histologic
setting.92%21 PR3 is the major target antigen of
c-ANCA, directed against the neutral serine pro-
teinase within the azurophil granules of neutrophils
and monocyte lysosomal granules, and is consid-
ered highly specific for GPA. c-ANCA is consid-
ered quite specific, but it can be seen in other
vasculitides, considered to directly induce vascu-
litis by activating neutrophils. The sensitivity varies
with disease extent. c-ANCA negative cases ac-
count for up to 30% of patients with GPA, and
thus, negative serology does not exclude the dis-
ease, with histologic evaluation considered the
gold standard even when biopsies are “blind”
(non-targeted).?>2® Importantly, the titer can be
used to monitor disease progression or remission,
although with a latency of up to 8 weeks and some-
times with fluctuations. 2425

The histologic triad of GPA is biocollagenolytic
(necrobiotic) necrosis, granulomatous inflamma-
tion, and vasculitis, but in daily practice, all 3 are
seen simultaneously in fewer than 20% of pa-
tients,?®27 with usually only one or two features pre-
sent, resulting in “consistent with” or “suggestive
of” diagnoses. “Biocollagenolytic” necrosis refers
to stromal connective tissue regions of geographic,
ischemic-type basophilic necrosis composed of
dead neutrophils creating granular to smudgy
debris (Fig. 1A). Well-formed granulomatous
inflammation is scant to absent in most biopsies,
while isolated multinucleated giant cells (Fig. 1B)
are uncommonly seen.?® The polymorphous inflam-
matory infiltrate is composed of lymphocytes, his-
tiocytes, and plasma cells, often with eosinophils
and polymorphonuclear leukocytes, the latter two
predominating in some cases. Vasculitis affects
small-to-medium-sized vessels, starting off as fibrin
deposition within and around vessels, a result of
destroyed endothelium initiating the coagulation
cascade with plasma proteins accumulating as
fibrin, followed by inflammatory cells surrounding
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row) is quite characteristic in the head and neck for GPA. (B) Isolated multinuclear giant cells (black arrow)
may be seen. (C) Destruction of the vessel wall (black arrow) by inflammatory cells represents vasculitis. (D)
The destroyed vessel wall can be highlighted with an elastic stain, showing the loss of the elastic lamina (black
arrow).

(angiocentric) and infiltrating through the vessel wall
(angiodestructive; Fig. 1C), including eosinophils.
Well-developed vasculitis is difficult to detect in
most biopsies; sometimes it can be highlighted by
elastic stains (Fig. 1D).

The most important differential is with various in-
fectious agents (bacteria including acid-fast or-
ganisms, fungi, viruses, protozoa), which must be
actively excluded by histochemistry testing, labo-
ratory investigation, and even using molecular
techniques.?® Infections are suggested as a
cofactor in disease development and bacterial su-
perinfection may be seen, but commensal organ-
isms and surface contamination must be
eschewed, limiting interpretation to deep stromal
connective tissue sites. |gG,-positive plasma cells
may be increased in GPA, but 1gG,-related dis-
ease (IgG4-RD) does not have biocollagenolytic
necrosis and usually has storiform fibrosis, while
presenting with different clinical symptoms and

serologies.®® SNT involvement is uncommon in
patients with Crohn disease and is not usually
the initial presentation. Sarcoidosis is a systemic
disorder characterized by very tight, well-formed
epithelioid granulomas with giant cells, asteroid
bodies, and sometimes calcifications, generally
lacking coagulative necrosis.>'3® Langerhans
cell histiocytosis is a histiocytic neoplasm charac-
terized by enlarged, reniform nuclei showing nu-
clear membrane lobations or indentations and
septations, lacking necrosis, and associated with
a predominantly eosinophil-rich inflammatory infil-
trate. The lesional cells are immunoreactive with
CD1a and langerin (CD207).54% Erdheim-Chester
disease is a systemic histiocytic neoplasm of
mature histiocytes within a fibrosclerotic back-
ground. Xanthelasma-like lesions of the periorbital
tissues and sinonasal sclerosis on imaging are
common findings. Still, the bland foamy histiocytes
with background chronic inflammatory cells,
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Fig. 2. The differential for GPA includes (A) an NK/T-cell lymph

the vessel wall (angiodestructive and angiocentric; black arrow). (B) Eosinophilic granulomatous vasculitis
(Churg-Strauss) tends to show a much more prominent eosinophilic infiltrate (black arrow) but requires clinical,

radiologic, and pathologic correlation.

Touton-type giant cells, and marked fibrosis
without necrosis or any significant eosinophilic infil-
trate help with the separation.>® Sinonasal cocaine
abuse may show nonspecific ulcers but lacks
vasculitis or fibrosis, while occasionally, polarizable
foreign-body material (used to cut cocaine) may be
identified.3”~*° Lymphoid or histiocytic cells with
pleomorphism, angiocentric destruction, and tu-
mor necrosis suggest a hematolymphoid malig-
nancy (Fig. 2A), which can be further worked up
by immunohistochemistry, flow cytometry, and/or
molecular techniques to identify NK/T-cell lym-
phoma, EBV-associated lymphomas, and diffuse
large B-cell lymphomas of various subtypes.
Finally, the separation from eosinophilic granulo-
matosis with polyangiitis (EGPA; Churg-Strauss)
may be very difficult in routine practice. Defined
as a systemic disease that mainly affects the respi-
ratory tract, it is characterized by asthma, blood
eosinophilia, and vasculitis (Fig. 2B). Still, when
applying the American College of Rheumatology
classification criteria for GPA, many patients with
EGPA show a total score of 5 points or greater®
and would be potentially misclassified. Most pa-
tients present with head and neck manifestations*’
but show a higher concentration of eosinophils (>1

x 10%/L) and tend to show an anti-myeloperoxidase
ANCA 324144 gtill, surgery, systemic steroids, and
immunomodulation agents are used to treat, and
thus, overlapping features and response to therapy
may blur some of these distinctions.#245

Treatments of GPA include various cycling of
antibiotics, methotrexate, cyclophosphamide, rit-
uximab, and steroid therapies, with non-
cosmetic functional procedures indicated in only
a few patients who have failed maximal medical
options.*®4” Combination treatments achieve
good remission rates, but relapses may be seen
years after remission, and thus, patients remain
under surveillance throughout their lives. Gener-
ally, patients with ear, nose and throat (ENT) local-
ized disease have a better overall prognosis and
may not develop renal disease, the latter a major
source of morbidity and mortality.®

EOSINOPHILIC ANGIOCENTRIC FIBROSIS
(IgG4-RELATED DISEASE)

Eosinophilic angiocentric fibrosis (EAF) is a very
rare, chronic, tumefactive, obstructive orbit and/
or upper aerodigestive tract lesion considered a
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candidate for IgGs-RD, with a submucosal inflam-
matory and fibrosing reaction.323%4855 |t is a
unique SNT lesion, with similar histologic features
seen in granuloma faciale, with some considering
it to be the mucosal subtype of granuloma faciale,
where adaptive immunity and cytotoxic granules
seem to have a role in pathogenesis.®® In fact, con-
current granuloma faciale is seen in about a
quarter of patients.*®56-5° Female individuals are
affected more often than male individuals, pre-
senting in the fifth decade of life most frequently
with progressive and prolonged airway obstruc-
tion, often after decades of symptoms.>"-%° Addi-
tional symptoms include allergies, urticaria, and
drug sensitivities, with up to a third of patients hav-
ing a history of trauma or previous nasal sur-
gery.535461 Pain, epistaxis, dyspnea, epiphora,
visual changes, and/or proptosis are infrequently
noted.>*®% With time, anterior nasal cavity, and
especially septal involvement, results in nasal
deformity (saddle nose), with frequent extension
into the paranasal sinuses and orbit. Unilateral dis-
ease may expand to be bilateral over time.540:62
The disease may follow a waxing and waning clin-
ical course with periods of stabilization, but it is not
ever cured. Most patients have an elevated serum
IgGa4 concentration (>135 mg/dL), but importantly,
systemic findings or multiorgan system disease is
absent.5":5563 Curiously, circulating plasmablast
counts are elevated in active disease and
decrease with treatment,®® although not consid-
ered specific for 1gGs+-RD. PR3-ANCA and
myeloperoxidase-ANCA levels are not elevated.
Nasal endoscopy shows tan-white, fleshy to
gritty-fibrotic submucosal masses, occasionally
with ulceration. By imaging, lesions are sizeable
(mean about 30 mm), appearing isointense to
gray matter, showing moderate inhomogeneous
post-contrast enhancement.®

Histologically, EAF is best recognized by
concentric layered onion-skin-type, dense,
sclero-hyaline fibrosis around submucosal capil-
laries, venules, and small arteries (angiocentric),
with a mixed inflammatory infiltrate but eclipsed
by eosinophils (Fig. 3A). Some areas may show a
more storiform or whorled fibrosis rather than
concentrically laminated. An obliterative phlebitis
is the result of fibrosis, a feature of IgG4+-RD. There
is a temporal development over time with more
fibrosis around the chronically injured vessels
(Fig. 3B) until the inflammatory infiltrate volume is
reduced, although eosinophils generally remain.
Still, multiple phases may be seen in the same bi-
opsy. Early phase tends to show more eosinophils
within and around capillaries and venules, with a
lymphoplasmacytic infiltrate concurrently present
to a variable degree. With time, the concentric

layering of hypocellular fibrosis becomes promi-
nent (Fig. 3C). Several important negatives are
noted: no ischemic necrosis, no biocollagenolytic
necrosis, no nuclear dust, no granulomatous
inflammation, and no multinucleated giant
cells.*9:52:59 Generally, greater than 50 IgGa-posi-
tive plasma cells in a high power field (40x magni-
fication; Fig. 3D) help to confirm the diagnosis,
along with an IgGa(+) plasma cells to IgG(+)
plasma cells ratio (IgGa4:1gG) of greater than 40%.
An elastic stain highlights vessel wall destruction,
although sometimes difficult to interpret. By defini-
tion, special stains for microorganisms should be
negative (Fig. 4A).

While this concentric, laminated fibrosis and rich
eosinophilic infiltrate is quite unique in the head
and neck, infections, EGPA (Churg-Strauss dis-
ease), desmoid-type fibromatosis, Kimura dis-
ease, solitary fibrous tumor, inflammatory
myofibroblastic tumor (Fig. 4B), epithelioid hem-
angioma (Fig. 4C), follicular dendritic sarcoma
(Fig. 4D), and even ECD may be considered. By
definition, infectious etiologies are evaluated and
excluded by a variety of testing methods and are
beyond the scope of this review, but fibrosis is
generally not a prominent feature; the classical
large vacuolated histiocytes of rhinoscleroma
(see Fig. 4A) are not seen in EAF.%*55 |n these dif-
ferential diagnoses, pertinent immunohistochem-
istry studies (nuclear B-catenin in fibromatosis®®;
STAT6 in solitary fibrous tumor®”; ALK and SMA
in inflammatory myofibroblastic tumor®®;, FOSB
by immunohistochemistry in epithelioid hemangio-
ma®®; CD21, CD23, and CD35 in follicular dendritic
cell sarcoma’®; CD163 and CD68 in ECD”") would
aid in these distinctions. Kimura disease affects
lymph nodes, shows prominent germinal centers,
eosinophilic microabscesses, and lacks any
whorled fibrosis.”> Granulomatous inflammation
with giant cells and eosinophils is more prominent
in Churg—Strauss disease, an uncommon URT dis-
order associated with asthma.*?> Hodgkin lym-
phoma may have eosinophils and sclerosing
fibrosis, but the classical Reed-Sternberg cells
and other inflammatory milieu would aid in distinc-
tion. Cocaine abuse is generally a clinical differen-
tial, as the histologic findings are nonspecific
inflammation, a giant cell reaction, and often polar-
ization foreign-body material that is used to cut the
drug.®” Skin-based granuloma faciale can have
similar features, although nuclear dust is often pre-
sent around the vessels and concentric fibrosis is
limited to absent.

The treatment usually resolves around surgery,
as response to steroid therapy is inconsistent
and thus raises the question of whether this lesion
is truly part of IgGs-RD.5":53546061 gj|l  the
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disease follows a progressive and relentless
clinical course with multiple recurrences, often
showing a potentiating of the disorder after
surgery.49:51,52,54,56,59,61,73-75 Digegse stabilization
is eventually noted with surgery often the best
management.

ROSAI-DORFMAN DISEASE

Rosai-Dorfman disease (RDD; Destombes—-Rosai-
Dorfman syndrome; sinus histiocytosis with
massive lymphadenopathy) is an uncommon histio-
cytic disease characterized by the accumulation of
abnormal, S-100 protein-positive histiocytes
showing emperipolesis.”®"° This abnormal histio-
cytic proliferation is not well understood, although
a significant subset is probably neoplastic showing
pathogenic variants in the mitogen-activated pro-
tein kinase/extracellular signal-related kinase
pathway, with KRAS, ARAF, CSF1R, and MAP2K1

. S : a ' P - - g

Fig. 3. Eosinophilic angiocentric fibrosis (EAF). (A) The deep stroma demonstrates a very heavy stromal sclerotic
fibrosis associated with a mixed inflammatory infiltrate. (B) There is a perivascular collagen deposition associated
with mixed inflammation, including eosinophils. (C) The characteristic onion-skin-type perivascular hyalinization
is noted along with eosinophils. (D) There are greater than 50 IgGg4-positive plasma cells that are one of the fea-
tures suggesting 1gG4-RD.

identified.®%8! Of additional note, is the uncommon
association with constitutional pathogenic variants
(germline mutations) in SLC29A3, a familial inherited
form of RDD sometimes part of H syndrome or an
autoimmune lymphoproliferative syndrome
(TNFRSF®6 associated).82-8°

Whereas the cervical ymph nodes are acommon
site of involvement, it is the extranodal manifesta-
tions in the SNT and orbit that are to be considered
here,””86-91 identified in up to 40% of patients.
There is an equal sex distribution with patients
from all ages affected, although with a mean age
at presentation in the third decade,””-®° although
male patients are more commonly affected in pedi-
atric patients.®! Symptoms are generally nonspe-
cific, and while lymphadenopathy is identified
with nodal disease, extranodal SNT manifestations
are referrable to obstruction, mass lesion, prop-
tosis, ptosis, pain, and even cranial nerve deficits.
Systemic symptoms (fever, chills, night sweats,
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2L e Vit L)
Fig. 4. The differential diagnosis for EAF includes (A) rhinoscleroma where the infectious organisms are identified
within the Mikulicz cells (black arrow). (B) Inflammatory myofibroblastic tumor shows a spindled cell population
with tadpole to ganglion-like cells and a mixed inflammatory infiltrate. (C) Epithelioid hemangioma shows
epithelioid vessels (black arrow), with a rich eosinophilic infiltrate. (D) Follicular dendric cell sarcoma shows atyp-
ical spindled cells with vesicular nuclei associated with an inflammatory cell infiltrate.

weight loss) are seen in some patients.””81:87-92

Endoscopy shows mucosal thickening and some-
times a polypoid or nodular growth. Imaging find-
ings are usually nonspecific, with homogeneously
enhancing soft-tissue density masses.®?% Hema-
tology evaluation may show anemia, polyclonal
hypergammaglobulinemia, leukocytosis, and
thrombocytopenia, along with a generally elevated
erythrocyte sedimentation rate, but none are spe-
cific to the disease.?! Aspiration of SNT disease is
uncommon, but lymph node cytology shows lym-
phocytes, plasma cells, and large histiocytes, the
latter frequently with emperipolesis.®*°

The histologic features are composed of sheets
of submucosal lymphoid aggregates with clusters
or nests of pale, large, histiocytic cells (Fig. 5A).
The lymphocytes and plasma cells are nondescript
without pleomorphism or monotony, although Mott
cells and Russell bodies (intracytoplasmic eosino-
philic globules) may be identified. Germinal centers
are usually scant to absent. The histiocytic cells are

large, with abundant foamy to clear-appearing
cytoplasm surrounding nuclei that may be indented,
lobulated, or showing a longitudinal groove
(Fig. 5B). Phagocytized cells (usually lymphocytes
or plasma cells but can be erythrocytes or neutro-
phils) within the histiocytes’ cytoplasm are charac-
teristic although seen less frequently than in nodal
disease.””8391:9496 |golated histiocytes with
emperipolesis are difficult to see, but emperipolesis
of many cells is not uncommon, expanding the cell
size. Generally, granulomas, multinucleated giant
cells, eosinophils, dense fibrosis, and vasculitis
are absent in extranodal disease. The lesional his-
tiocytes may be reactive with CD68 (KP1), lyso-
zyme, OCT2, and CD163, while strongly reactive
with $100 protein,398397 the latter often showing a
halo around the engulfed cells (Fig. 5C). There is
no reactivity with CD1a or CD207, and there is a
polyclonal kappa and lambda expression.

It is most important to exclude an infectious eti-
ology, including rhinoscleroma, while IgG4-RD and
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Fig. 5. RDD shows (A) sheets of large histiocytes in a rich inflammatory cell background. (B) Emperipolesis is
demonstrated by lymphocytes within the histiocyte’s cytoplasm (often with a halo). (C) S100 protein highlights

the abnormal, large histiocytes.

other histiocytic disease must be considered. Rhi-
noscleroma may show emperipolesis, but the
presence of organisms filling the “Mikulicz” cells
is characteristic (see Fig. 4A).5575% |nterestingly,
up to 20% of patients will have an elevated IgG,/
IgG-positive plasma cell ratio of greater than
40%,"° a finding that must be taken into consider-
ation when evaluating the differential diagnosis
with 19G4-RD. Langerhans cell histiocytosis is a
neoplastic proliferation of dendritic-type Langer-
hans cells, but the characteristic coffee-bean-
shaped nucleus, strong association with eosino-
philic infiltrate, and the well-known BRAF patho-
genic variants, along with strong CD1a and
CD207 (langerin, part of the Birbeck granule in
the cytoplasm) immunoreactivity can help with
separation from RDD.3#3%:99

Many patients experience spontaneous reg-
ression, and thus, observation after diagnosis
can be employed, although surgery is usually
performed to achieve the diagnosis. Relapse
can be seen, but generally, it is only if the dis-
ease extends to involve vital structures that
morbidity develops. If there is disseminated
nodal disease or development of another hema-
tolymphoid disorder, the prognosis may be more
guarded.””-7881.87.88.91 Targeted therapies show
promise.”® In some instances, exclusion of fa-
milial disease is recommended.®?

SUMMARY

Understanding and including in the differential diag-
noses of necro-inflammatory lesions that affect the
SNT, disorders like GPA, EAF, and RDD, will use a
systematic approach to diagnosis. Implementation
of selected histochemistry and immunohistochem-
istry studies will allow for a definitive diagnosis to be
achieved and appropriate management initiated.

CLINICS CARE POINTS

e GPA is a vasculitis that is frequently limited to
the upper aerodigestive tract and demon-
strates biocollagenolytic necrosis, isolated
multinucleated giant cells with associated
necrotizing vasculitis in patients who gener-
ally show PR3-ANCA association.

e EAF is made up of tumefactive sclero-hyaline
concentric perivascular fibrosis with a rich
eosinophilic infiltrate in patients who
frequently show IgG4-RD plasma cell findings
but without development of systemic disease.

e RDD may be a limited abnormal histiocytic
disease showing abnormal S$S100 protein-
positive histiocytes generally demonstrating

emperipolesis.
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PATHOLOGIC KEY FEATURES

Key pathologic features of uncommon SNT
necro-inflammatory lesions

e GPA shows biocollagenolytic necrosis and
vasculitis.

e EAF shows concentric laminated sclerotic
fibrosis around small vessels with rich eosino-
philic infiltrate.

e RDD has large, vacuolated histiocytes with
emperipolesis in a rich inflammatory cell

background.

DISCLOSURE

The author declares that he has no conflict of in-
terest as it relates to this review. This review article
was performed in accordance with ethical stan-
dards and did not require informed consent. Con-
sent to participate or for publication was waived as
itis a review article without any uniquely identifying
personal data. The opinions or assertions con-
tained herein are the private views of the author.

REFERENCES

1. Seresirikachorn K, Suwanparin N, Srisunthornphani-
ch C, et al. Factors of success of low-dose macrolides
in chronic sinusitis: Systematic review and meta-anal-
ysis. Laryngoscope 2019;129(7):1510-9.

2. Mullol J, Maldonado M, Castillo JA, et al. Manage-
ment of United Airway Disease Focused on Patients
With Asthma and Chronic Rhinosinusitis With Nasal
Polyps: A Systematic Review. J Allergy Clin Immunol
Pract 2022;10(9):2438-47.e9.

3. Leland EM, Vohra V, Seal SM, et al. Environmental air
pollution and chronic rhinosinusitis: A systematic re-
view. Laryngoscope Investig Otolaryngol 2022;7(2):
349-60.

4. Chen S, Zhou A, Emmanuel B, et al. Systematic liter-
ature review of the epidemiology and clinical burden
of chronic rhinosinusitis with nasal polyposis. Curr
Med Res Opin 2020;36(11):1897-911.

5. Alkholaiwi FM, Almutairi RR, Alrajhi DM, et al. Occu-
pational and environmental exposures, the associa-
tion with chronic sinusitis. Saudi Med J 2022;43(2):
125-31.

6. Robson JC, Grayson PC, Ponte C, et al. 2022 Amer-
ican College of Rheumatology/European Alliance of
Associations for Rheumatology classification criteria
for granulomatosis with polyangiitis. Ann Rheum Dis
2022;81(3):315-20.

7. Cleary JO, Sivarasan N, Burd C, et al. Head and
neck manifestations of granulomatosis with polyan-
giitis. Br J Radiol 2021;94(1119):20200914.

8. Carnevale C, Arancibia-Tagle D, Sarria-Echegaray P,
et al. Head and Neck Manifestations of Granuloma-
tosis with Polyangiitis: A Retrospective analysis of
19 Patients and Review of the Literature. Int Arch
Otorhinolaryngol 2019;23(2):165-71.

9. Felicetti M, Cazzador D, Padoan R, et al. Ear, nose
and throat involvement in granulomatosis with poly-
angiitis: how it presents and how it determines dis-
ease severity and long-term outcomes. Clin
Rheumatol 2018;37(4):1075-83.

10. Lutalo PM, D’Cruz DP. Diagnosis and classification
of granulomatosis with polyangiitis (aka Wegener’s
granulomatosis). J Autoimmun 2014;48-49:94-8.

11. Grindler D, Cannady S, Batra PS. Computed tomog-
raphy findings in sinonasal Wegener’s granulomato-
sis. American Journal of Rhinology & Allergy 2009;
23(5):497-501.

12. De RR, McDonald TJ, Harrison EG Jr, et al. Wege-
ner’'s granulomatosis. Anatomic correlates, a pro-
posed classification. Mayo Clin Proc 1976;51(12):
777-81.

13. Borner U, Landis BN, Banz Y, et al. Diagnostic value
of biopsies in identifying cytoplasmic antineutrophil
cytoplasmic antibody-negative localized Wegener’s
granulomatosis presenting primarily with sinonasal
disease. American Journal of Rhinology & Allergy
2012;26(6):475-80.

14. Tan LT, Davagnanam |, Isa H, et al. Clinical and Im-
aging Features of Lacrimal Gland Involvement in
Granulomatosis with Polyangiitis. Ophthalmology
2015;122(10):2125-9.

15. Sattui SE, Lally L. Localized Granulomatous with Pol-
yangiitis (GPA): Varied Clinical Presentations and
Update on Treatment. Curr Allergy Asthma Rep
2020;20(10):56.

16. D’Anza B, Langford CA, Sindwani R. Sinonasal imag-
ing findings in granulomatosis with polyangiitis (Wege-
ner granulomatosis): A systematic review. American
Journal of Rhinology & Allergy 2017;31(1):16-21.

17. Holme SS, Kilian K, Eggesbg HB, et al. Impact of
baseline clinical and radiological features on
outcome of chronic rhinosinusitis in granulomatosis
with polyangiitis. Arthritis Res Ther 2021;23(1):18.

18. Holme SS, Moen JM, Kilian K, et al. Impact of Para-
nasal Sinus Surgery in Granulomatosis With Polyan-
giitis: A Longitudinal Computed Tomography Study.
Laryngoscope 2020;130(8):E460-8.

19. Pakalniskis MG, Berg AD, Policeni BA, et al. The
Many Faces of Granulomatosis With Polyangiitis: A
Review of the Head and Neck Imaging Manifesta-
tions. AJR American journal of Roentgenology
2015;205(6):W619-29.

20. Tan LT, Davagnanam |, Isa H, et al. Clinical and im-
aging features predictive of orbital granulomatosis

557



http://refhub.elsevier.com/S1875-9181(24)00043-6/sref1
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref1
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref1
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref1
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref2
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref2
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref2
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref2
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref2
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref3
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref3
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref3
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref3
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref4
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref4
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref4
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref4
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref5
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref5
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref5
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref5
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref6
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref6
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref6
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref6
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref6
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref7
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref7
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref7
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref8
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref8
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref8
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref8
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref8
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref9
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref9
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref9
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref9
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref9
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref10
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref10
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref10
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref11
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref11
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref11
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref11
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref12
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref12
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref12
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref12
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref13
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref13
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref13
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref13
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref13
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref13
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref14
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref14
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref14
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref14
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref15
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref15
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref15
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref15
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref16
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref16
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref16
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref16
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref17
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref17
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref17
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref17
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref18
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref18
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref18
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref18
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref19
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref19
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref19
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref19
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref19
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref20
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref20

558

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Thompson

with polyangiitis and the risk of systemic involve-
ment. Ophthalmology 2014;121(6):1304-9.

Seo P, Stone JH. The antineutrophil cytoplasmic
antibody-associated vasculitides. Am J Med 2004;
117(1):39-50.

Miloslavsky EM, Lu N, Unizony S, et al. Myeloperox-
idase-Antineutrophil Cytoplasmic Antibody (ANCA)-
Positive and ANCA-Negative Patients With Granulo-
matosis With Polyangiitis (Wegener’s): Distinct Pa-
tient Subsets. Arthritis Rheumatol 2016;68(12):
2945-52.

Knopf A, Chaker A, Stark T, et al. Clinical aspects of
granulomatosis with polyangiitis affecting the head
and neck. Eur Arch Oto-Rhino-Laryngol 2015;
272(1):185-93.

Thai LH, Charles P, Resche-Rigon M, et al. Are anti-
proteinase-3 ANCA a useful marker of granulomato-
sis with polyangiitis (Wegener's) relapses? Results
of a retrospective study on 126 patients. Autoimmun
Rev 2014;13(3):313-8.

Janisiewicz AM, Klau MH, Keschner DB, et al.
Higher antineutrophil cytoplasmic antibody (C-
ANCA) titers are associated with increased overall
healthcare use in patients with sinonasal manifesta-
tions of granulomatosis with polyangiitis (GPA).
American Journal of Rhinology & Allergy 2015;
29(3):202-6.

Devaney KO, Travis WD, Hoffman G, et al. Interpre-
tation of head and neck biopsies in Wegener’s gran-
ulomatosis. A pathologic study of 126 biopsies in 70
patients. Am J Surg Pathol 1990;14(6):555-64.
Heffner DK. Wegener’s granulomatosis is not a gran-
ulomatous disease. Ann Diagn Pathol 2002;6(5):
329-33.

Park JK, Askin F. Osteoclast-like multinucleated gi-
ant cells in sinonasal inflammation of granulomatosis
with polyangiitis (Wegener's granulomatosis). Clin
Exp Rheumatol 2013;31(1 Suppl 75):528-31.

Liu Q, Jin X, Cheng J, et al. Advances in the appli-
cation of molecular diagnostic techniques for the
detection of infectious disease pathogens (Review).
Mol Med Rep 2023;27(5):104.

Chang SY, Keogh K, Lewis JE, et al. Increased
IgG4-Positive Plasma Cells in Granulomatosis with
Polyangiitis: A Diagnostic Pitfall of IgG4-Related Dis-
ease. International Journal of Rheumatology 2012;
2012:121702.

Pavlidis P, Fouka E, Katsilis G, et al. Morphological
changes in nasal mucosa in patients with sarcoid-
osis. Clin Otolaryngol 2022;47(1):212-7.

Helliwell TR. Non-infectious Inflammatory Lesions of
the Sinonasal Tract. Head Neck Pathol 2016;10(1):
32-9.

Nwawka OK, Nadgir R, Fujita A, et al. Granuloma-
tous disease in the head and neck: developing a dif-
ferential diagnosis. Radiographics 2014;34(5):
1240-56.

34.

35.

36.

37.

38.

39.

40.

41,

42.

43.

44.

45.

46.

47.

Bedran NR, Carlos R, de Andrade BAB, et al. Clini-
copathological and Immunohistochemical Study of
Head and Neck Langerhans Cell Histiocytosis from
Latin America. Head Neck Pathol 2018;12(4):431-9.
Lewoczko KB, Rohman GT, LeSueur JR, et al. Head
and neck manifestations of langerhan’s cell histiocy-
tosis in children: a 46-year experience. Int J Pediatr
Otorhinolaryngol 2014;78(11):1874-6.

Ozkaya N, Rosenblum MK, Durham BH, et al. The
histopathology of Erdheim-Chester disease: a
comprehensive review of a molecularly character-
ized cohort. Mod Pathol 2018;31(4):581-97.

Seyer BA, Grist W, Muller S. Aggressive destructive
midfacial lesion from cocaine abuse. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 2002;94(4):
465-70.

Armengot M, Garcia-Lliberds A, Gémez MJ, et al. Si-
nonasal involvement in systemic vasculitides and
cocaine-induced midline destructive lesions: Diag-
nostic controversies. Allergy & Rhinology (Provi-
dence, RIl) 2013;4(2):e94-9.

Lanzillotta M, Campochiaro C, Trimarchi M, et al. De-
constructing 1gG4-related disease involvement of
midline structures: Comparison to common mimick-
ers. Mod Rheumatol 2017;27(4):638-45.

Villa PD. Midfacial complications of prolonged
cocaine snorting. Journal (Canadian Dental Associ-
ation) 1999;65(4):218-23.

Goldfarb JM, Rabinowitz MR, Basnyat S, et al. Head
and Neck Manifestations of Eosinophilic Granuloma-
tosis with Polyangiitis: A Systematic Review. Otolaryn-
gology-Head Neck Surg (Tokyo) 2016;155(5):771-8.
Ashman PE, Chen T, Barinsky GL, et al. Otologic
Manifestations of Eosinophilic Granulomatosis With
Polyangiitis: A Systematic Review. Otol Neurotol
2021,42(4):e380-7.

Montone KT. The molecular genetics of inflamma-
tory, autoimmune, and infectious diseases of the si-
nonasal tract: a review. Arch Pathol Lab Med 2014;
138(6):745-53.

Seccia V, Baldini C, Latorre M, et al. Focus on the
Involvement of the Nose and Paranasal Sinuses in
Eosinophilic  Granulomatosis ~ with  Polyangiitis
(Churg-Strauss Syndrome): Nasal Cytology Reveals
Infiltration of Eosinophils as a Very Common Feature.
Int Arch Allergy Immunol 2018;175(1-2):61-9.
Jachiet M, Samson M, Cottin V, et al. Anti-lgE Mono-
clonal Antibody (Omalizumab) in Refractory and Re-
lapsing Eosinophilic Granulomatosis With Polyangiitis
(Churg-Strauss): Data on Seventeen Patients. Arthritis
Rheumatol 2016;68(9):2274-82.

Cannady SB, Batra PS, Koening C, et al. Sinonasal We-
gener granulomatosis: a single-institution experience
with 120 cases. Laryngoscope 2009;119(4):757-61.
Alam DS, Seth R, Sindwani R, et al. Upper airway
manifestations of granulomatosis with polyangiitis.
Cleve Clin J Med 2012;79(Suppl 3):S16-21.


http://refhub.elsevier.com/S1875-9181(24)00043-6/sref20
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref20
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref21
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref21
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref21
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref22
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref22
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref22
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref22
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref22
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref22
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref23
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref23
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref23
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref23
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref24
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref24
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref24
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref24
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref24
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref25
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref25
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref25
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref25
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref25
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref25
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref25
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref26
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref26
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref26
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref26
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref27
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref27
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref27
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref28
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref28
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref28
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref28
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref29
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref29
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref29
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref29
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref30
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref30
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref30
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref30
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref30
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref31
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref31
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref31
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref32
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref32
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref32
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref33
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref33
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref33
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref33
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref34
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref34
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref34
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref34
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref35
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref35
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref35
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref35
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref36
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref36
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref36
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref36
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref37
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref37
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref37
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref37
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref38
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref38
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref38
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref38
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref38
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref39
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref39
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref39
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref39
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref40
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref40
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref40
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref41
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref41
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref41
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref41
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref42
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref42
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref42
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref42
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref43
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref43
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref43
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref43
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref44
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref44
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref44
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref44
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref44
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref44
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref45
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref45
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref45
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref45
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref45
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref46
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref46
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref46
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref47
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref47
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref47

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Uncommon Fibroinflammatory Sinonasal Lesions

Roberts PF, McCann BG. Eosinophilic angiocentric
fibrosis of the upper respiratory tract: a mucosal
variant of granuloma faciale? A report of three
cases. Histopathology 1985;9(11):1217-25.

Ahn J, Flanagan M. Eosinophilic Angiocentric Fibrosis:
A Review and Update of Its Association With Immuno-
globulin G4-Related Disease. Arch Pathol Lab Med
2018;142(12):1560-3.

Deshpande V. IgG4 related disease of the head and
neck. Head Neck Pathol 2015;9(1):24-31.
Deshpande V, Khosroshahi A, Nielsen GP, et al.
Eosinophilic angiocentric fibrosis is a form of 1gG4-
related systemic disease. Am J Surg Pathol 2011;
35(5):701-6.

Thompson LD, Heffner DK. Sinonasal tract eosino-
philic angiocentric fibrosis. A report of three cases.
Am J Clin Pathol 2001;115(2):243-8.

Rimmer J, Andrews P, Lund VJ. Eosinophilic angio-
centric fibrosis of the nose and sinuses. J Laryngol
Otol 2014;128(12):1071-7.

Fang CH, Mady LJ, Mirani NM, et al. Sinonasal
eosinophilic angiocentric fibrosis: a systematic re-
view. International forum of allergy & rhinology
2014;4(9):745-52.

Ferry JA, Deshpande V. IgG4-related disease in the
head and neck. Semin Diagn Pathol 2012;29(4):
235-44.

Stelini RF, Moysés MD, Cintra ML, et al. Granuloma
Faciale and Eosinophilic Angiocentric Fibrosis:
Similar Entities in Different Anatomic Sites. Appl Im-
munohistochem Mol Morphol : Appl Immunohisto-
chem Mol Morphol AIMM 2017;25(3):213-20.
Burns BV, Roberts PF, De Carpentier J, et al. Eosin-
ophilic angiocentric fibrosis affecting the nasal cav-
ity. A mucosal variant of the skin lesion granuloma
faciale. J Laryngol Otol 2001;115(3):223-6.

Chen VH, Grossniklaus HE, DelGaudio JM, et al.
A Concomitant Case of Orbital Granuloma Faciale
and Eosinophilic Angiocentric Fibrosis. Ophthalmic
Plast Reconstr Surg 2017;33(2):e47-9.

Jain R, Robblee JV, O’'Sullivan-Mejia E, et al. Sino-
nasal eosinophilic angiocentric fibrosis: a report of
four cases and review of literature. Head Neck
Pathol 2008:2(4):309-15.

Nutalapati S, O’'Neal R, O'Connor W, et al. Chal-
lenges in Medicine: The Odyssey of a Patient with
Isolated |gG4-Related Eosinophilic Angiocentric
Fibrosis Presenting as a Locally Destructive Sino-
nasal Mass. Case Rep Rheumatol 2021;2021:
6668184.

Heft Neal ME, Rowan NR, Willson TJ, et al. A Case
Report and Systematic Review of Eosinophilic An-
giocentric Fibrosis of the Paranasal Sinuses. Ann
Otol Rhinol Laryngol 2017;126(5):415-23.

Farina J, Broggi G, Federico C, et al. Eosinophilic
Angiocentric Fibrosis of the Nasal Cavities: A Report
of an Uncommon Lesion with Emphasis on the

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Etiology and Differential Diagnosis. Medicina (Kau-
nas) 2022;58(7):865.

Saenz-lbarra B, Cecefas-Falcon LA, Cardenas-De
la Garza JA, et al. Nasal eosinophilic angiocentric
fibrosis with 1gG4-positive plasma cell infiltration.
Malays J Pathol 2020;42(1):137-41.

Yang BT, Wang YZ, Wang XY, et al. Nasal cavity
eosinophilic angiocentric fibrosis: CT and MR imag-
ing findings. AJNR American Journal of Neuroradi-
ology 2011;32(11):2149-53.

Chou TC, Tsai KB, Lee CH. Emperipolesis is not
pathognomonic for Rosai-Dorfman disease: rhino-
scleroma mimicking Rosai-Dorfman disease, a clin-
ical series. J Am Acad Dermatol 2013;69(6):1066—7.
The management of desmoid tumours: A joint global
consensus-based guideline approach for adult and
paediatric patients. European Journal of Cancer
(Oxford, England : 1990) 2020;127:96-107.
Thompson LDR, Lau SK. Sinonasal Tract Solitary
Fibrous Tumor: A Clinicopathologic Study of Six
Cases with a Comprehensive Review of the Litera-
ture. Head Neck Pathol 2018;12(4):471-80.

Kerr DA, Thompson LDR, Tafe LJ, et al. Clinicopath-
ologic and Genomic Characterization of Inflamma-
tory Myofibroblastic Tumors of the Head and Neck:
Highlighting a Novel Fusion and Potential Diagnostic
Pitfall. Am J Surg Pathol 2021;45(12):1707-19.

Tsui KY, Maclean F, Moir D, et al. Immunohistochemistry
for FOSB and FOS is a Useful Ancillary Tool in the Diag-
nosis of Epithelioid Hemangioma but There are Pitfalls in
Interpretation Including Expression in Other Vascular
Lesions. Int J Surg Pathol 2023;31(3):280-8.

Biddle DA, Ro JY, Yoon GS, et al. Extranodal follic-
ular dendritic cell sarcoma of the head and neck re-
gion: three new cases, with a review of the literature.
Mod Pathol 2002;15(1):50-8.

Goyal G, Heaney ML, Collin M, et al. Erdheim-Ches-
ter disease: consensus recommendations for evalu-
ation, diagnosis, and treatment in the molecular era.
Blood 2020;135(22):1929-45.

Chen H, Thompson LD, Aguilera NS, et al. Kimura
disease: a clinicopathologic study of 21 cases. Am
J Surg Pathol 2004;28(4):505-13.

Chew EJC, Lee MH, Chung HW, et al. Eosinophilic
angiocentric fibrosis and immunoglobulin 4-related
disease revisited. Histopathology 2022;81(2):
149-58.

Paun S, Lund VJ, Gallimore A. Nasal fibrosis: long-
term follow up of four cases of eosinophilic angio-
centric fibrosis. J Laryngol Otol 2005;119(2):119-24.
Thompson LDR. Algorithmic Approach to Fibroin-
flammatory Sinonasal Tract Lesions. Head Neck
Pathol 2021:15(1):120-9.

Rosai J, Dorfman RF. Sinus histiocytosis with massive
lymphadenopathy: a pseudolymphomatous benign
disorder. Analysis of 34 cases. Cancer 1972;30(5):
1174-88.

559



http://refhub.elsevier.com/S1875-9181(24)00043-6/sref48
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref48
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref48
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref48
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref49
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref49
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref49
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref49
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref50
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref50
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref51
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref51
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref51
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref51
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref52
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref52
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref52
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref53
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref53
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref53
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref54
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref54
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref54
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref54
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref55
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref55
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref55
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref56
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref56
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref56
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref56
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref56
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref57
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref57
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref57
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref57
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref58
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref58
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref58
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref58
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref59
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref59
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref59
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref59
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref60
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref60
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref60
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref60
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref60
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref60
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref61
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref61
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref61
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref61
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref62
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref62
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref62
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref62
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref62
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref63
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref63
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref63
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref63
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref64
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref64
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref64
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref64
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref65
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref65
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref65
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref65
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref66
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref66
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref66
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref66
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref67
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref67
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref67
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref67
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref68
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref68
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref68
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref68
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref68
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref69
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref69
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref69
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref69
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref69
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref70
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref70
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref70
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref70
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref71
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref71
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref71
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref71
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref72
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref72
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref72
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref73
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref73
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref73
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref73
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref74
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref74
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref74
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref75
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref75
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref75
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref76
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref76
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref76
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref76

560

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Thompson

Wenig BM, Abbondanzo SL, Childers EL, et al. Ex-
tranodal sinus histiocytosis with massive lymphade-
nopathy (Rosai-Dorfman disease) of the head and
neck. Hum Pathol 1993;24(5):483-92.

Averitt AW, Heym K, Akers L, et al. Sinus Histiocyto-
sis With Massive Lymphadenopathy (Rosai Dorfman
Disease): Diagnostic and Treatment Modalities for
this Rare Entity Revisited. Journal of pediatric hema-
tology/oncology 2018;40(4):e198-202.

Piao Y, Zhang Y, Yue C, et al. Immunoglobulin G4-
related chronic rhinosinusitis: a pitfall in the differen-
tial diagnosis of granulomatosis with polyangiitis,
Rosai-Dorfman disease, and fungal rhinosinusitis.
Hum Pathol 2018;73:82-8.

Garces S, Medeiros LJ, Patel KP, et al. Mutually
exclusive recurrent KRAS and MAP2K1 mutations
in Rosai-Dorfman disease. Mod Pathol 2017;
30(10):1367-77.

Abla O, Jacobsen E, Picarsic J, et al. Consensus
recommendations for the diagnosis and clinical
management of Rosai-Dorfman-Destombes  dis-
ease. Blood 2018;131(26):2877-90.

Morgan NV, Morris MR, Cangul H, et al. Mutations in
SLC29A3, encoding an equilibrative nucleoside
transporter ENT3, cause a familial histiocytosis syn-
drome (Faisalabad histiocytosis) and familial Rosai-
Dorfman disease. PLoS Genet 2010;6(2):e1000833.
Colmenero |, Molho-Pessach V, Torrelo A, et al. Em-
peripolesis: an additional common histopathologic
finding in H syndrome and Rosai-Dorfman disease.
Am J Dermatopathol 2012;34(3):315-20.
Suryaprakash S, George A, Langenburg S, et al. Pe-
diatric recurrent Rosai-Dorfman disease with germ-
line heterozygous SLC29A3 and somatic MAP2K1
mutations. Ann Hematol 2020;99(12):2965-7.
Chouk H, Ben Rejeb M, Boussofara L, et al. Pheno-
typic intrafamilial variability including H syndrome
and Rosai-Dorfman disease associated with the
same ¢.1088G > A mutation in the SLC29A3 gene.
Hum Genomics 2021;15(1):63.

Zhao XC, McHugh J, Thorne MC. Pathology quiz
case 2: extranodal Rosai-Dorfman disease (RDD)of
the maxillary sinus. JAMA otolaryngology— head &
neck surgery 2013;139(5):529-31.

Zhu F, Zhang JT, Xing XW, et al. Rosai-Dorfman dis-
ease: a retrospective analysis of 13 cases. Am J
Med Sci 2013;345(3):200-10.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Ribeiro BN, Marchiori E. Rosai-Dorfman disease
affecting the nasal cavities and paranasal sinuses.
Radiol Bras 2016;49(4):275-6.

Ojha J, Rawal YB, Hornick JL, et al. Extra Nodal
Rosai-Dorfman Disease Originating in the Nasal
and Paranasal Complex and Gnathic Bones: A Sys-
tematic Analysis of Seven Cases and Review of
Literature. Head Neck Pathol 2020;14(2):442-53.
Oui TJ, Zahedi FD, Husain S, et al. Rare Extranodal
Manifestation of Rosai-Dorfman Disease Presenting
as Nasal Obstruction and its Management. BMJ
Case Rep 2023;16(7):e251801.

Alwani MM, Elghouche AN, Schueth EA, et al. Man-
ifestations of Pediatric Extranodal Rosai Dorfman
Disease in the head and neck. Int J Pediatr Otorhi-
nolaryngol 2020;131:109851.

Hashmi SS, Guha-Thakurta N, Ketonen L, et al. Cen-
tral Nervous System and Head and Neck Histiocyto-
ses: A Comprehensive Review on the Spectrum of
Imaging Findings. Neurographics (2011) 2016;6(2):
114-22.

Vaidya T, Mahajan A, Rane S. Multimodality imaging
manifestations of Rosai-Dorfman disease. Acta Ra-
diol Open 2020;9(8), 2058460120946719.
Rajyalakshmi R, Akhtar M, Swathi Y, et al. Cytolog-
ical Diagnosis of Rosai-Dorfman Disease: A Study
of Twelve Cases with Emphasis on Diagnostic Chal-
lenges. J Cytol 2020;37(1):46-52.

Tummidi S, Singh HK, Reddy PA, et al. ROSE in
Rosai-Dorfman-Destombes (RDD) disease: a cyto-
logical diagnosis. Eur J Med Res 2021;26(1):34.
Rooper LM, White MJ, Duffield AS, et al. Montgomery
EA, et al. Limited sinonasal Rosai-Dorfman disease
presenting as chronic sinusitis. Histopathology
2022;81(1):99-107.

Khan AA, Siraj F, Rai D, et al. Rosai-Dorfman disease
of the paranasal sinuses and orbit. Hematol Oncol
Stem Cell Ther 2011;4(2):94-6.

Zhong Q, Guo W, Chen X, et al. Rhinoscleroma: a
retrospective study of pathologic and clinical fea-
tures. Journal of Otolaryngology - Head & Neck Sur-
gery 2011;40(2):167-74.

Pileri SA, Grogan TM, Harris NL, et al. Tumours of
histiocytes and accessory dendritic cells: an immu-
nohistochemical approach to classification from the
International Lymphoma Study Group based on 61
cases. Histopathology 2002;41(1):1-29.


http://refhub.elsevier.com/S1875-9181(24)00043-6/sref77
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref77
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref77
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref77
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref78
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref78
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref78
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref78
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref78
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref79
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref79
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref79
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref79
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref79
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref80
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref80
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref80
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref80
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref81
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref81
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref81
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref81
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref82
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref82
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref82
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref82
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref82
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref83
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref83
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref83
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref83
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref84
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref84
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref84
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref84
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref85
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref85
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref85
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref85
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref85
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref86
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref86
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref86
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref86
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref87
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref87
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref87
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref88
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref88
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref88
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref89
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref89
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref89
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref89
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref89
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref90
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref90
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref90
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref90
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref91
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref91
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref91
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref91
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref92
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref92
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref92
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref92
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref92
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref93
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref93
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref93
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref94
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref94
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref94
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref94
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref95
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref95
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref95
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref96
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref96
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref96
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref96
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref97
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref97
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref97
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref98
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref98
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref98
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref98
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref99
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref99
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref99
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref99
http://refhub.elsevier.com/S1875-9181(24)00043-6/sref99

	Uncommon Fibroinflammatory Sinonasal Tract Lesions
	Abstract
	Introduction
	Granulomatosis with polyangiitis
	-related disease)
	Rosai–Dorfman disease
	Summary
	Clinics care points
	Pathologic key features
	References


