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OBJECTIVE. Wegener granulomatosis has recently been renamed as granulomato-
sis with polyangiitis (GPA). In this review, we examine the clinical criteria and pathologic
and pathophysiologic mechanisms of GPA, with an emphasis on findings encountered in the
realm of head and neck imaging. Particular attention is paid to generating an appropriate dif-
ferential diagnosis, because many of the imaging features of GPA overlap with those of other
diseases, most notably lymphoma and sarcoidosis. Recent therapeutic advancements have un-
derscored the importance of the radiologist in suggesting the diagnosis early, resulting in ear-
lier treatment and decreased patient morbidity. This is particularly true for the head and neck
manifestations of GPA; although they are less common, they often herald a refractory disease
course that requires aggressive immunosuppressive therapy. Knowledge of common and un-
common imaging findings enables the radiologist to diagnose GPA early enough to start treat-
ment promptly and reduce patient morbidity.

CONCLUSION. Although there are no reliable pathognomonic imaging features for
GPA, the present article attempts to identify patterns of disease that are suggestive of the dis-
ease. The diagnosis ultimately relies on a constellation of radiographic findings, laboratory

values, and accurate clinical history.

r. Friedrich Wegener wrote two

articles in the late 1930s, both

describing a syndrome charac-

terized by chronic rhinitis and
renal failure with histologic features of gran-
ulomatous necrotizing inflammation [1, 2].
The syndrome bore his name for decades.
Although the eponymic term referenced a
controversial historical physician with Nazi
party ties, the new name, granulomatosis
with polyangiitis (GPA), reflects the patho-
logic basis of the disease.

The prevalence of GPA in the Unit-
ed States is estimated to be three cases per
100,000 population with a male-to-female
ratio of 1:1. The disease may present at any
age but is more common in the fourth and
fifth decades. Most (73-99%) of the 2300
new annual diagnoses of GPA in the Unit-
ed States will involve the head and neck, and
a substantial number (10-45% of cases) will
affect the CNS [3, 4]. GPA-related CNS dis-
ease has become a recent focus of clinical at-
tention because of its high association with a
refractory disease course [3].

Diagnostic challenges stem from the var-
ied manifestations of GPA, with its ability

to affect almost any organ system, including
the CNS. Hence, a standardized clinical di-
agnostic framework has yet to be established.
Laboratory values, such as elevated antineu-
trophil cytoplasmic antibodies (ANCA) are
important; however, a quarter of patients
with limited GPA have no detectable ANCA,
further confounding the diagnostic dilemma.
Since Dr. Wegener’s seminal articles were
published nearly 80 years ago, numerous ad-
ditional manifestations of GPA have been
unveiled in step with an immunologically
based understanding of the disease. ANCAs
produced by B lymphocytes are thought to
be the pathogenic crux. The pathogenic role
of B lymphocytes explains the therapeutic
success of rituximab in controlling disease
activity on the basis of its selective targeting
of these cells [5]. The efficacy of cyclophos-
phamide has also been largely explained by
its cytotoxic effect on B lymphocytes [5].
ANCAs primarily target an enzyme ex-
pressed at the surface of neutrophils, pro-
teinase-3, whose subsequent activation
initiates a transduction cascade that both en-
hances neutrophil adhesion to endothelium
and promotes the release of lytic enzymes
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[5]. The resulting pathologic manifestation is
characterized by necrotizing granulomas, tis-
sue necrosis, and variable amounts of vascu-
litis in small-to-medium vessels. The cause of
B-lymphocyte production of ANCA is poorly
understood; however, a combination of pre-
disposing genetic factors and environmental
triggers, most notably Staphylococcus aure-
us, is among the leading theories [6].

Pathologic Profile

GPA characteristically presents with nasal
involvement accompanied by pulmonary and
renal disease. Histopathologic analysis of na-
sal tissue reveals a leukocytoclastic vasculi-
tis with geographic necrosis surrounded by
palisaded histiocytes [7]. The constellation
of vasculitis, necrosis, and granulomatous
inflammation, however, is seen in only 16%
of nasal biopsy specimens [8]. When dense
lymphocytic infiltrate is encountered, ma-
lignant lymphoma is an important diagnos-
tic alternative, because GPA is not a lympho-
cyte-rich process.

The predominant gross pathologic change
in the lungs is liquefactive or coagulative ne-
crosis, with microscopy revealing necrotizing
granulomas that are generally not as clearly
demarcated as those seen in tuberculosis or
sarcoidosis [9] (Fig. 1). Angiitis is a requisite
for diagnosis. The most common renal lesion
is a focal necrotizing glomerulonephritis, of-
ten showing crescents. Renal papillary necro-
sis is a complication in up to 20% of patients
with GPA [10]. Necrotizing vasculitis is less
commonly observed in kidney biopsies.

Two distinct forms of GPA exist: limited
and severe. Limited GPA was traditionally de-
fined as being isolated to the respiratory tract
and sparing the kidneys; however, the defini-
tion has recently been revised to include man-
ifestations of GPA that pose no immediate
threat to life or vital organ function. The se-
vere form, in contrast, does pose such a threat
[11]. The distinction has important therapeu-
tic implications because patients with limited
GPA typically respond favorably to less-tox-
ic regimens of methotrexate and glucocorti-
coids, whereas severe GPA often requires ag-
gressive therapy with glucocorticoids and the
addition of cyclophosphamide [11].

CNS involvement shows three identifiable
pathologic patterns of disease: first, vasculi-
tis affecting small-to-medium vessels of the
brain or spinal cord; second, granulomatous
masses originating from the sinonasal or or-
bital compartments and perforating through
adjacent bone to invade the meninges and the
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TABLE I: Differential Diagnoses for Granulomatosis With Polyangiitis
(GPA)—Related Sinonasal Disease

Symptoms
Hard-Palate | Mucosal Septal Soft-Tissue
Diagnosis Defect Nodularity | Destruction | Erosions [Neoosteogenesis| Mass

GPA Present Present Present Present

Nasal cocaine Present Present Present

necrosis
Sarcoidosis Present Present Present
Lymphoma Present Present Present Present

brain; and third, granulomatous lesions de-
veloping de novo within intracranial tissue,
such as the meninges or the brain [12].

Sinonasal Involvement in
Granulomatosis With Polyangiitis

The imaging features of granulomatous in-
volvement of the sinonasal compartment in-
clude osseous erosion and destruction, mucosal
thickening, and neoosteogenesis. Osseous ero-
sion has a predilection for the anterior ethmoid
region; however, sites of erosion involving the
posterior ethmoid, sphenoid, and frontal and
maxillary sinuses have also been described
[12]. CT best reveals the erosive changes char-
acterized by punctate osseous destruction.

Mucosal thickening most frequently affects
the maxillary sinus [13]. Although it is similar
in appearance to chronic sinusitis, a pattern of
nodular thickening may suggest GPA [14].

Obliterative osseous changes, which af-
fect up to 75% of patients with GPA, have a
distribution that is unique from that of ero-
sions. The destructive process is initially lo-
calized to the midline septum and turbinates
and spreads symmetrically to the adjacent an-
tra and, eventually, the remainder of the sinus-
es, resulting in a large single sinus cavity (Fig.
2). The hard palate is characteristically spared
[15]. Avascular necrosis is thought to under-
pin the pathophysiologic process of bony de-
struction caused by an inflammatory cell in-
filtrate occluding small arteries [15, 16].

The combination of osseous destruction
and neoosteogenesis further narrows the dif-
ferential diagnosis in favor of GPA. These
changes are most commonly seen in the an-
tra [15]. The process of neoosteogenesis is
seen in up to 50% of patients with GPA, and
CT may reveal a distinctive sclerotic ap-
pearance: a leading edge of well-corticated
bone paralleling the sinus wall and overly-
ing an area of less-dense bone [15] (Fig. 3).
The less-dense bone may show high signal
on Tl-weighted MRI sequences, suggesting

marrow deposition and favoring a process of
neoosteogenesis rather than periostitis.

The imaging features of GPA-induced si-
nonasal disease overlap with those of several
aforementioned entities that together form a
differential diagnosis, most notably nasal co-
caine necrosis, sarcoidosis, and extranodal
nasal lymphoma (Table 1). A clinical histo-
ry of cocaine use will often clinch the diag-
nosis of nasal cocaine necrosis. Hard palate
defects are common with nasal cocaine ne-
crosis and lymphoma [17], whereas they are
distinctly uncharacteristic of GPA. Osseous
erosion underlying mucosal inflammation is
not pathognomonic for GPA and can be seen
in both sarcoidosis and T-cell lymphoma
[12]. However, erosions affecting the nasal
septum and turbinates may be more specific
for GPA [18]. Lymphoma will often present
with a large midline soft-tissue mass, which
is not characteristic of GPA. Sarcoidosis can
be indistinguishable from GPA on imaging;
however, frank nasal septal destruction is not
a characteristic feature of sarcoidosis [19].

Airway Involvement in
Granulomatosis With Polyangiitis
Airway involvement is found in up to 55%
of patients with GPA, typically occurring as a
late complication with disease manifestations
seen elsewhere in the body [20]. On the rare
occasion when there is isolated involvement
of the respiratory tract, about 20% of patients
will have undetectable ANCA levels, which
presents a significant diagnostic challenge.
Moreover, the radiographic features of laryn-
geal and endobronchial involvement are non-
specific, revealing inflammatory changes of
circumferential mucosal thickening, irregu-
larity, and ulceration that are best appreciated
on CT [21]. A high clinical suspicion, there-
fore, is necessary for the correct diagnosis of
GPA limited to the respiratory tract.
Long-term mucosal inflammation with
subsequent fibrosis eventually causes sub-

AJR:205, December 2015



Downloaded from www.gjronline.org by 24.209.90.62 on 12/26/17 from I P address 24.209.90.62. Copyright ARRS. For personal use only; all rights reserved

Head and Neck Imaging of Granulomatosis With Polyangiitis

TABLE 2: Differential Diagnoses for Airway Involvement in Granulomatosis With Polyangiitis (GPA)

Symptoms
Cavitary Lung Circumferential
Diagnosis Nodules Mucosal Thickening Subglottic Stenosis Airway Mass Calcification Adenopathy
GPA Present Present Present Present
Postintubation Present Present
Tracheal neoplasm Present Present Present
Amyloidosis Present Present Present Present
Relapsing polychondritis Present
Sarcoidosis Present Present Present

glottic stenosis, the most common airway
manifestation in GPA [22]. Stenosis caused
by chronic fibrotic scarring is refractory to
systemic immunosuppressive therapy [23].
Most tracheal stenoses are caused by pro-
longed tracheal intubation [24]; however, the
presence of peristenotic mucosal thickening
and coexistent pulmonary nodules and cavi-
tary masses strongly favors GPA. In cases of
isolated subglottic stenosis, a clinical history
suggestive of GPA, such as epistaxis and un-
controlled sinusitis, becomes integral to the
accurate diagnosis.

Airway obstruction can also result from a
tracheal or bronchial mass lesion in the form
of an inflammatory pseudotumor caused by
proliferation of inflammatory tissue, gener-
ally during the active stage of GPA [20] (Fig.
4). Tissue diagnosis is often required to ex-
clude malignancy and establish GPA as the
cause. Rare cases have been reported of rap-
id inflammatory tissue growth causing acute
airway obstruction and death [25].

The major differential diagnoses for GPA-
related airway disease include amyloidosis,
tracheal neoplasm, sarcoidosis, relapsing
polychondritis, and postintubation tracheal
stenosis (Table 2). The presence of concomi-
tant cavitary lung nodules, a finding seen in
up to 25% of GPA-induced nodules larger
than 2 cm [26], is unique to the diagnosis of
GPA. Amyloidosis can present with features
similar to those of GPA, including the pres-
ence of endotracheal pseudotumor [27]; how-
ever, submucosal airway calcifications favors
amyloidosis over GPA. A tracheal neoplasm,
most commonly squamous cell carcinoma,
will typically present as an eccentric mass
arising from the tracheal wall, rather than
circumferential thickening. The presence of
adenopathy, both in the setting of neoplasm
and sarcoidosis, is less characteristic of GPA.
Relapsing polychondritis characteristical-
ly spares the posterior membranous trache-
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al wall, and postintubation tracheal stenosis
will present with a history of intubation.

Orbit Involvement in Granulomatosis
With Polyangiitis

Ophthalmologic complications occur in up
to 58% of patients with GPA [4]. Orbital im-
aging will commonly show a diffuse inflam-
matory infiltrate that molds to the contour of
the orbit with occasional extension into the
adjacent sinuses [28] (Fig. 5). Growth of in-
flammatory tissue leads to the formation of
an orbital pseudotumor, the most common
ophthalmologic manifestation of GPA [29]
(Fig. 6). The resulting proptosis is a helpful
clinical sign when airway disease or glomer-
ulonephritis are simultaneously observed.
Similar to the aforementioned cases of GPA
limited to the respiratory tract, ANCA titers
may be negative when ocular disease is the
only manifestation in up to 10% of patients
with GPA [4, 29].

Most orbital pseudotumors are unilateral
and either extraconal or transspatial (both
extra- and intraconal) in distribution. Only
about 5% of masses are isolated to the intra-
conal compartment. Complications include
optic nerve compression with subsequent at-

rophy and visual loss [29, 30]. Extension of
the granulomatous pseudotumor to involve
the cranial nerves of the intracavernous sinus
may be manifest as Tolosa-Hunt syndrome,
which is characterized by recurrent painful
ophthalmoplegia [31].

Orbital socket contracture is an addition-
al complication that occurs during the late
stage of orbital pseudotumor formation. Im-
aging reveals enophthalmos and infiltration
of the orbit with fibrotic tissue, showing char-
acteristic low T1 and high T2 signals on MRI
[32]. Fibrosis retracts the optic globe, result-
ing in chronic orbital pain, ischemic optic
neuritis, and subsequent blindness [29]. Ap-
proximately one third of patients with GPA
with chronic orbital disease develop orbit-
al contraction. Immunosuppressive therapy
may be responsible for inciting contracture
development. The fibrotic nature of the con-
traction makes it refractory to treatment [32].

Several entities may present with imag-
ing findings that resemble those of GPA-re-
lated orbital disease, including sarcoidosis,
lymphoma, cellulitis, cavernous hemangio-
ma, and venolymphatic malformations (Ta-
ble 3). Orbital sarcoid reaction is the term
used to describe sarcoidosis presenting as

TABLE 3: Differential Diagnoses for Granulomatosis With Polyangiitis
(GPA)—Related Orbital Disease

Symptom

Orbital |Lacrimal Gland

Bone Subperiosteal Fluid

Diagnosis Mass Infiltration | Destruction Abscess Calcification| Levels
GPA Present Present
Lymphoma Present Present
Sarcoidosis Present Present Present
Cellulitis Present
Cavernous hemangioma | Present Present
Venolymphatic Present Present
malformation
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a disease limited to the orbit without sys-
temic involvement. An enhancing intraor-
bital pseudotumor can form in patients with
sarcoidosis and therefore mimic GPA; how-
ever, sarcoidosis characteristically causes
concomitant granulomatous lacrimal gland
infiltration [33], presenting as enlarged
and diffusely enhancing bilateral lacrimal
glands, which are an uncommon feature of
GPA. Lymphoproliferative lesions of the or-
bit, most commonly B-cell lymphoma, also
have a predilection for involving the lac-
rimal glands as well as the anterior extra-
conal space [34]. Furthermore, bone de-
struction is not a characteristic feature of
lymphoma [35], unlike GPA, wherein si-
nonasal destruction may be seen concur-
rently with an orbital pseudotumor. Intraor-
bital postseptal cellulitis does not typically
present as a discrete orbital mass. Clinical
symptoms of fever and orbital swelling, as
well as the formation of a subperiosteal ab-
scess in the medial extraconal orbit, would
support the diagnosis of cellulitis. A cav-
ernous hemangioma will present as a well-
encapsulated orbital mass, most common-
ly in the intraconal compartment, whereas
a GPA pseudotumor rarely presents within
this compartment. Cavernous hemangiomas
also occasionally calcify [36], in contradis-
tinction to GPA pseudotumors. Venolym-
phatic malformations are transspatial or-
bital masses with characteristic fluid-fluid

Pakalniskis et al.

levels on T2-weighted images that are not
observed in GPA [36].

Skull Base Involvement in
Granulomatosis With Polyangiitis

Skull base involvement in GPA common-
ly results from direct extension of the neigh-
boring granulomatous sinonasal or orbital le-
sion. A resulting cranial neuropathy occurs
in approximately 6% of patients [37]. MRI
will reveal inflammatory changes with as-
sociated thickening and enhancement of the
adjacent cranial nerves (Fig. 7). When multi-
ple cranial neuropathies are observed simul-
taneously, the distribution is predominantly
unilateral [37]. The olfactory nerve (cranial
nerve I) and optic nerve (cranial nerve II) are
involved with greatest frequency, although
nearly every cranial nerve is vulnerable [29,
37]. Olfactory dysfunction has recently been
recognized as a relatively common finding
in patients with GPA; however, the extent to
which it is related to inflammation or therapy
is unknown [38].

The optic nerve is most commonly in-
volved by being compressed by an adjacent
orbital granuloma, leading to nerve atrophy.
Less commonly, vasculitis of the posterior
ciliary arteries or the central retinal artery
may cause ischemic optic neuropathy or ret-
inal ischemia, respectively [39], and blind-
ness may result. Optic neuritis is among the
rarest of GPA-related optic nerve diseases

[40]. On T2-weighted MRI, acute optic neu-
ritis will manifest as a hyperintense signal in
an enlarged enhancing optic nerve.

The differential diagnosis for cranial neu-
ropathies mimicking GPA includes multiple
sclerosis, sarcoidosis, lymphoma, and peri-
neural tumor spread. GPA-related optic neu-
ritis may be confused for the presenting sign
of multiple sclerosis. The presence of peri-
ventricular T2-hyperintense white matter le-
sions would favor the diagnosis of multiple
sclerosis. As previously mentioned, sarcoid-
osis and lymphoma are mimickers of GPA
and can manifest as enlarged enhancing
cranial nerves; however, sarcoidosis more
commonly presents in a bilateral distribu-
tion [41], and lymphoma (both primary and
secondary) will typically show brain paren-
chymal involvement [42]. Perineural tumor
spread from head and neck cancers most
commonly affects cranial nerves V and VII,
whereas cranial nerves I and II are most fre-
quently involved in GPA. Moreover, skull
base foraminal enlargement is characteristic
of perineural extension of malignancy and is
not a feature of GPA.

Temporal Bone Involvement in
Granulomatosis With Polyangiitis
Otologic manifestations occur in up to 40%
of patients with GPA [43, 44]. Direct extension
of adjacent sinonasal disease is responsible for
obstructing the eustachian tube and ultimately

TABLE 4: Differential Diagnoses for Intracranial Manifestations of Granulomatosis With Polyangiitis (GPA)

Symptom

Area of CNS, Diagnosis Enhancement

Patchy High DWI

U-Fiber

T2 Signal | Restriction

Involvement | Enlargement

Meningeal Pial Dural
Enhancement | Involvement | Fever Mass

Brain parenchyma
GPA Present
PML

Acute disseminated
encephalomyelitis

Present

Pituitary gland
GPA
Lymphoma
Sarcoidosis
LCH
Metastasis

Dura
GPA
Lymphoma
Sarcoidosis

Infection

Present Present

Present Present

Present Present

Present
Present
Present
Present

Present

Present

Present Present

Present Present Present

Present Present

Note—PML = progressive multifocal leukoencephalopathy, LCH = Langerhans cell histiocytosis.
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causing a serous otitis media, the most com-
mon otologic finding [45]. Conductive hear-
ing loss of the affected side is a common clini-
cal manifestation. Bilateral otitis media in an
adult patient should alert the clinician to the
possibility of GPA. CT may show opacifica-
tion of the bilateral middle ears and mastoid
air cells with thickening of the bony septa.

The differential diagnosis for temporal
bone involvement includes coalescent oto-
mastoiditis and osteoradionecrosis. Gran-
ulomatous inflammation can cause bone
destruction that mimics coalescent otomas-
toiditis [46]; however, the presence of associ-
ated complications, such as epidural abscess
or sinus thrombosis, would favor an infec-
tious cause. Furthermore, coalescent oto-
mastoiditis tends to be a unilateral disease
much like osteoradionecrosis, another dif-
ferential consideration that presents as moth-
eaten bony destruction within the distribu-
tion of a known radiation port, typically in
patients with head and neck cancer.

Intracranial Involvement in
Granulomatosis With Polyangiitis

GPA manifests within the intracranial com-
partment by involving the brain parenchyma,
pituitary gland, and dura. Cerebral small-ves-
sel vasculitis occurs in approximately 4% of
patients with GPA and is the most common
parenchymal manifestation. It has been as-
sociated with seizures, intracranial hemor-
rhage, transient ischemic attacks, and arterial
or venous thrombosis [37]. Imaging of GPA-
induced cerebral vasculitis reveals white mat-
ter lesions with patchy high T2 signal intensi-
ty in a typical vascular distribution [47]. DWI
can show areas of infarction, and contrast-en-
hanced images may show patchy regions of
enhancement (Fig. 8).

The differential diagnosis for parenchy-
mal disease (Table 4) includes CNS infection,
most notably progressive multifocal leukoen-
cephalopathy (PML) and acute disseminated
encephalomyelitis. PML is an important dif-
ferential diagnosis to consider in patients with
GPA undergoing immunosuppressive therapy
[48]. The characteristic subcortical U-fiber in-
volvement encountered in PML, as well as the
absence of diffusion restriction and parenchy-
mal enhancement, will favor PML. Acute dis-
seminated encephalomyelitis can have a sim-
ilar imaging appearance but will usually be
preceded by either a vaccination or an upper
respiratory infection.

Involvement of the pituitary gland will
typically present with posterior lobe insuf-
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ficiency in the form of central diabetes in-
sipidus. The most common imaging feature
is an enlarged pituitary gland [49]. The en-
larged gland may cause compression of the
pituitary stalk with resultant hyperprolac-
tinemia [29]. The pathophysiologic process
of pituitary involvement includes direct ex-
tension of adjacent sinonasal disease, in situ
granuloma formation, and vasculitis of the
pituitary blood vessels [49].

MRI of the pituitary gland reveals an en-
larged gland with either heterogeneous or
homogeneous enhancement. Cystic chang-
es may also be observed, in addition to in-
creased enhancement and thickening of the
infundibulum, especially its superior portion
[47, 49]. There is often a loss of the charac-
teristic hyperintense signal in the posterior
pituitary on T1-weighted sequences, which is
strongly correlated with the clinical manifes-
tation of central diabetes insipidus (Fig. 9).
The loss of the posterior pituitary bright spot
is thought to result from decreased vasopres-
sin content [50]. Improvement in pituitary
function does not always correlate with reso-
lution of imaging abnormalities [49].

No unique imaging characteristics exist
that can reliably differentiate GPA from sev-
eral entities that also cause pituitary enlarge-
ment, many of which have been discussed in
previous sections. The need to correlate with
additional imaging findings and clinical his-
tory is especially important when confronted
with an enlarged pituitary gland.

Pachymeningitis is the most common
form of GPA-related meningeal disease [51].
Most patients present with severe headache
refractory to analgesics prompting an MRI
examination that reveals linear symmetric
thickening and enhancement of dura mater.
Meningeal involvement is associated with
limited disease [51]. Two distinct patterns of
meningeal disease have been recognized. The
focal form is contiguous with adjacent sino-
nasal or orbital disease and represents direct
spread of inflammation, whereas diffuse sym-
metric dural thickening and enhancement is
observed independently [47] (Fig. 10).

The differential diagnosis for diffuse sym-
metric linear meningeal thickening includes
lymphoma, neurosarcoid, and infectious
meningitis (Table 4). Both lymphoma and
neurosarcoid can present with dural masses,
which is not a typical feature of GPA. Neu-
rosarcoid has an affinity for involving the pia
rather than the dura [52] and will commonly
show lacelike leptomeningeal enhancement.
Leptomeningitis occurs in only a minority of

GPA cases, which further helps distinguish it
from infectious meningitis, which is the most
emergent differential consideration. A clini-
cal history of fever would support an infec-
tious cause.

Conclusion

The multitude of GPA-induced manifesta-
tions presents significant challenges to the di-
agnostician. This is a relatively rare disease;
however, it very commonly involves structures
of the head and neck. Although CNS involve-
ment is less common, manifestations are im-
portant to recognize because it heralds a refrac-
tory disease course requiring more-aggressive
immunosuppressive therapy. Immunosup-
pressive therapy is also not without complica-
tions, and these complications can mimic dis-
ease progression. By recognizing the common
and less-common imaging manifestations, ra-
diologists play a role in both diagnosing GPA
and monitoring disease activity. Recognition
of active disease can ultimately allow earlier
induction of therapy and improved morbidity
and mortality. There is no reliable pathogno-
monic imaging feature that clinches the diag-
nosis; however, certain patterns of disease are
suggestive of GPA. The constellation of radio-
graphic findings, laboratory values, and accu-
rate clinical history is necessary for arriving at
the correct diagnosis.
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Head and Neck Imaging of Granulomatosis With Polyangiitis

Fig. 1—54-year-old man with granulomatosis with polyangiitis. H and E stain of lung tissue shows necrotizing
granulomas (arrows).

A

Fig. 2—A43-year-old woman with granulomatosis with polyangiitis.
A and B, Coronal T1-weighted image (A) and unenhanced CT image (B) show bone destruction with septal perforation (arrows). CT image (B) shows extensive
mucoperiosteal thickening and new bone formation, obliterating sinuses.

AJR:205, December 2015 W625



Downloaded from www.ajronline.org by 24.209.90.62 on 12/26/17 from |P address 24.209.90.62. Copyright ARRS. For personal use only; all rights reserved

W626

Pakalniskis et al.

Fig. 3—b51-year-old man with granulomatosis with polyangiitis.

A-C, Coronal (A) and sagittal (B) unenhanced CT images and 3D reformation
(C) show extensive midline bone destruction involving lamina papyracea (solid
arrows, A) and new bone formation with leading edge of well-corticated bone
(dashed arrow, A and B). Saddlenose deformity is seen (angled arrow, B; and
arrow, C).

Fig. 4—39-year-old man with granulomatosis with polyangiitis. Axial contrast-
enhanced CT image of neck shows masslike soft-tissue infiltration of supraglottic
larynx. There is marked thickening of aryepiglottic folds (arrows), which appose
anterior hypopharyngeal wall.
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Head and Neck Imaging of Granulomatosis With Polyangiitis

Fig. 5—57-year-old woman with granulomatosis with polyangiitis.
A and B, Coronal (A) and axial (B) contrast-enhanced T1-weighted images show infiltrative enhancing lesion predominantly involving extraconal space (arrow, A). There
is perioptic neuritis (dashed arrows, B) and pachymeningitis (angled arrows, B).

A

Fig. 6—46-year-old man with granulomatosis with polyangiitis.
A and B, Axial (A) and coronal (B) contrast-enhanced CT images of orbits reveal infiltrative soft-tissue mass involving intra- and extraconal compartments. Note
prominent proptosis.
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Fig. 7—A44-year-old woman with granulomatosis with polyangiitis.

A-D, Sagittal T1-weighted image (A), contrast-enhanced T1-weighted image (B), coronal contrast-enhanced T1-weighted image (C), and coronal T1-weighted image (D)
show extensive inflammatory changes involving masticator space, orbit (dashed arrows, A and B), and buccal space. Inflammatory changes in masticator space involve
muscles of mastication and extend to skull base, with associated thickening and enhancement of third division of trigeminal nerve (triangles, C). Orbital inflammation
extends posteriorly to involve superior (angled arrow, D) and inferior (open arrow, D) orbital fissures as well as pterygopalatine fossa (solid straight arrows, A, B, and D).

Fig. 8—Two patients with granulomatosis with
polyangiitis.

A, 63-year-old man. Axial contrast-enhanced
T1-weighted image shows patchy areas of
enhancement (arrows).

B, 50-year-old man. Axial apparent diffusion—
corrected image shows acute infarction in left
temporal lobe (dashed arrow).
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Head and Neck Imaging of Granulomatosis With Polyangiitis

A B

Fig. 9—37-year-old man with granulomatosis with polyangiitis.
A and B, Sagittal T1-weighted image (A) and contrast-enhanced T1-weighted image (B) show pituitary gland enlargement with loss of normal posterior bright spot (arrow,
A) as well as infundibular thickening.

Fig. 10—Two patients with granulomatosis with
polyangiitis.

A, 53-year-old man. Coronal contrast-enhanced
T1-weighted image shows extensive dural thickening
and enhancement.

B, 42-year-old woman. Coronal contrast-enhanced
T1-weighted image shows extensive pachymeningeal
thickening, most likely resulting from extension of
paranasal sinus disease (arrow).
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