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Vasculitis, characterized by inflammation of vessel walls, is comprised of heterogeneous clinicopathological entities, and thus
poses a diagnostic challenge. The most widely used approach for classifying vasculitides is based on the International Chapel
Hill Consensus Conference (CHCC) nomenclature system. Based on the recently revised CHCC 2012, we propose computed
tomography (CT) features of vasculitides and a differential diagnosis based on location and morphological characteristics.
Finally, vasculitis mimics should be differentiated, because erroneous application of immunosuppressive drugs on vasculitis
mimics may be ineffective, even deteriorating. This article presents the utility of CT in the diagnosis and differential diagnosis

of vasculitides.
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INTRODUCTION

Vasculitis is defined as inflammation of vessel walls.
Diagnosis of vasculitis can be challenging because signs
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and symptoms of vasculitis are nonspecific and could
mimic other conditions such as infection, malignancy,
thrombotic disorders, and connective tissue diseases (1,
2). Clinical symptoms reflect the affected vessels. Limb
claudication, absent pulses, and unequal blood pressure
are typical symptoms of large vessel vasculitis, while
palpable purpura and proteinuria are typical symptoms of
small vessel vasculitis. Medium vessels are defined as main
visceral arteries and their initial branches, therefore various
symptoms occur according to the involved vessels.

For the evaluation of vasculitis, detailed clinical history,
physical examination and focused laboratory investigation
are crucial. In addition, non-invasive imaging is helpful
for evaluating the extent of the disease. Among them,
computed tomography (CT) is commonly used as the initial
imaging study for vasculitis, because it can allow evaluation
of vascular wall change and localize the location and
extent of the lesion with excellent spatial resolution (3).

In this article, we describe the diagnosis and classification
of vasculitis with CT findings on the basis of the revised
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International Chapel Hill Consensus Conference (CHCC) 2012.

Revised 2012 CHCC Classification

Chapel Hill Consensus Conference is a nomenclature
system (nosology) that does not specify the criteria by
which patients are classified for clinical studies or are
diagnosed for clinical care. The CHCC 1994 offered names
and definitions for the most common forms of vasculitis
(4, 5), and categorized vasculitis by the size of the blood
vessels affected (6). With advances in the understanding
of the pathophysiology of vasculitis, the CHCC 2012 added
four new categories: variable vessel vasculitis, single-organ
vasculitis, vasculitis associated with systemic disease, and
vasculitis associated with probable etiology (Table 1).

Recently, depending on the trend to avoid using eponym,
CHCC 2012 replaced some eponyms with descriptive terms
(4, 6). However, some eponyms such as Takayasu arteritis
(TA) or Kawasaki disease (KD) were retained, because these
were deemed more effective than any alternatives that were
proposed (4).
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Imaging Methods for the Evaluation of Vasculitis

A non-invasive imaging approach is helpful for detecting
and evaluating the extent of vasculitis. Among them,
multidetector CT is a good imaging modality for assessing
vasculitis, due to its excellent spatial resolution and accurate
cross-sectional imaging in demonstrating vessel wall change.
Table 2 summarizes the advantages and disadvantages of
various non-invasive imaging modalities for assessment of
vasculitis, including magnetic resonance imaging, positron
emission tomography and ultrasonography (7).

Characteristic CT Findings of Vasculitis Based
on the Revised CHCC 2012

In CHCC 2012 nomenclature, the first approach to
identifying vasculitis is evaluation of the size of affected
vessels (i.e., large, medium, and small vessel vasculitis)
(4). If all sizes of vessels are present or additional veins are
affected, variable vessel vasculitis, a new category in the
CHCC 2012, can be suspected. Figure 1 shows a diagram of
vasculitis, based on the affected vessel size and types.

Table 1. Various Vasculitides Based on 2012 International Chapel Hill Consensus Conference

Large vessel vasculitis
Takayasu arteritis
Giant cell arteritis

Medium vessel vasculitis
Polyarteritis nodosa
Kawasaki disease

Small vessel vasculitis

Anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis

Microscopic polyangiitis

Granulomatosis with polyangiitis (formerly Wegener granulomatosis)
Eosinophilic granulomatosis with polyangiitis (formerly Churg-Strauss syndrome)

Immune-complex small vessel vasculitis
Anti-glomerular-basement-membrane (anti-GBM) disease
Cryoglobulinemic vasculitis
IgA vasculitis (formerly Henoch-Schonlein purpura)

Hypocomplementemic urticarial vasculitis (anti-C1q vasculitis)

Variable vessel vasculitis
Behcet's disease
Cogan syndrome
Vasculitis associated with systemic disease
Lupus vasculitis
Rheumatoid vasculitis
Sarcoid vasculitis
Others

Modified from Jennette et al. Arthritis Rheum 2013;65:1-11 (4). IgA = immunoglobulin A
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Large Vessel Vasculitis syndrome” and “pulseless disease”, is an idiopathic
By the CHCC 2012 definition, “large vessels” are the aorta  inflammatory disease that primarily affects large vessels
and its major branches, except for the most distal branches.  such as the aorta, major branches of the aorta, and coronary
and pulmonary arteries. Pathologically, TA is characterized
Takayasu Arteritis by panarteritis affecting all three arterial layers (8, 9), and
Takayasu arteritis, which is also known as “aortic arch subsequent scarring of media leading to luminal occlusion (10).

Table 2. Advantages and Disadvantages of Each Imaging Modality for Evaluation of Vasculitis

Modalities Advantages Disadvantages

Lesion extent
Accurate cross-sectional imaging in demonstrating vessel wall

change Lo o
E
T Evaluation of other organs which was helpful for differential xposure to 1?mz1ng radiation
. . Contrast media
diagnosis

Excellent high spatial resolution
Multiple planes and three-dimensional views
o Limited field of vi
us Lack of exposure to ionizing radiation 1mited etd orview
Operator dependence

High
Demonstration of early wall thickening even before luminal 1gh cost

MRI narrowing occurs Long scan time
g Difficult in detecting calcification in vessel wall
. . .. . P tial luti
PET Evaluation of metabolism (activity evaluation) e

Less information of anatomy

CT = Computed tomography, MRI = magnetic resonance imaging, PET = Positron emission tomography, US = Ultrasonography

Immune-complex small vessel vasculitis
Cryoglobulinemic vasculitis
IgA vasculitis (Henoch-Schonlein)
Hypocomplementemic urticarial vasculitis

. ", | Anti-GBM disease |
Medium vessel vasculitis

Polyarteritis nodosa [ |

Kawasaki disease

ANCA-associated small vessel vasculitis

| I Microscopic polyangiitis
Granulomatosis with polyangiitis (Wegener’s)
Large vessel vasculitis Eosinophilic granulomatosis with polyangiitis (Churg-Strauss)
Takayasu arteritis
| Giant cell arteritis

Variable vessel vasculitis
Behget's disease

Fig. 1. Diagram of vasculitides categorized based on frequently affected vessel size and types. Drawing shows aorta, large artery,
medium arteries, and small arteries or arterioles, capillaries, venules, and veins, in sequence from left to right. Modified from Jennette et
al. Arthritis Rheum 2013;65:1-11 (4). ANCA = anti-neutrophil cytoplasmic antibody, Anti-GBM = anti-glomerular basement membrane, IgA =
immunoglobulin A
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Takayasu arteritis occurs worldwide, but is much more
common in Asia (11, 12). Women are predominantly
affected compared to men, with a 7:1 ratio (13). The
American College of Rheumatology states that TA can be
suspected when patients have at least three of the following
criteria; age < 40 years at disease onset, claudication of
the extremities, decreased brachial artery pressure, blood
pressure difference of more than 10 mm Hg in between
the arms, bruit over the subclavian arteries or aorta, and
abnormal arteriographic results (14).

Aortic involvement is common in TA; thoracic aorta and
its branches are commonly affected, with a 65% prevalence
(15). Pulmonary arteries and coronary arteries could also be

affected, with prevalences of 63.3 and 44.4%, respectively (16).
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(T findings of TA differ depending on the stage (1, 2, 17).
In the early phase (active stage), concentric mural thickening
of the involved arteries is characteristic (18). On pre-contrast
CT scanning, the mural thickening is of high attenuation
compared with the lumen, while on the post-enhanced CT
angiographic images, it exhibits a “double ring sign”. Double
ring sign is typically shown in the venous phase, as an inner
low attenuating wall surrounded by an outer high attenuating
wall (Fig. 2) (19, 20). In the late phase (occlusive stage),
arterial stenosis, occlusion, or aneurysmal dilatation may
occur, associated with the mural thickening (21). Extensive
vascular calcification and collateral vessels may be observed
with luminal narrowing (Fig. 3).

Fig. 2. Early phase Takayasu arteritis in 55-year-old woman with bilateral arm pain. Axial CT scans obtained during delayed phase show
typical concentric wall thickening with double rings (inner low and outer high enhancement) at ascending and descending aorta and ostia of

both subclavian arteries (arrows).

Fig. 3. Late phase Takayasu arteritis in 71-year-old woman with dizziness.
A. Volume rendered CT image shows massive patchy calcifications at aorta, indicating long-standing aortitis. B. Axial CT scan shows concentric
wall calcification at ascending aorta (arrows). C. At level of arch vessels, total occlusion at left subclavian artery (arrows) was noted.
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Giant Cell Arteritis

Giant cell arteritis (GCA) is another form of large vessel
vasculitis affecting the aorta and its large arterial branches.
Characteristically, it commonly affects the branches of
carotid arteries, vertebral arteries, and temporal arteries,
leading to characteristic temporal headaches (10). A
microscopic exam reveals vasculitis with mononuclear
infiltrates or granulomas in the active stage and vessel wall
fibrosis in the chronic stage (1, 22).

Clinical differentiation between GCA and TA is sometimes
difficult, but GCA predominantly affects female patients who
are older than 50 years old, and is prevalent in the western
countries, in contrast to TA. Pathologically, TA is commonly
associated with extensive intimal and adventitial fibrosis
with resultant luminal narrowing, whereas GCA is more
commonly associated with extensive medial inflammation,
necrosis, and formation of aortic aneurysm. “Skip lesion”,
or aortic inflammation, is also more common in GCA.

Medium Vessel Vasculitis
Medium vessel vasculitis predominantly affects main
visceral arteries and their initial branches (4).

Polyarteritis Nodosa

Polyarteritis nodosa (PAN) is a necrotizing vasculitis of
medium and small arteries without glomerulonephritis,
and is unassociated with the anti-neutrophil cytoplasmic
antibody (ANCA) (4). Absence of ANCA is a distinguishing
point from microscopic polyangiitis (MPA), which is an
ANCA-associated small vessel vasculitis that shares similar
pathologic and radiologic findings with PAN.

Polyarteritis nodosa affects men twice as often as women in
the 5-7th decades (23). Etiology is unclear, but the hepatitis
B virus may play an important role in the development of
the disease (24). Renal involvement is common with an
incidence of 70-80%, resulting in proteinuria, hematuria, and
hypertension, but not glomerulonephritis. Other involvements
are the gastrointestinal tract and skin at an incidence rate of
50%; skeletal muscles and mesentery at an incidence rate of
30%; and the central nervous system at an incidence rate of
10% (23).

Characteristic imaging findings of PAN are microaneurysms
of medium or small arteries, often involving the renal
arteries (Fig. 4) (23).

Kawasaki Disease
Kawasaki disease is a medium vessel vasculitis associated

790

Hur et al.

with mucocutaneous lymph node syndrome, and it
frequently occurs in infants and children younger than 5
years. Although exact pathogenesis is unknown, it seems
likely that infection or autoimmunity play a critical role
(25). Approximately 20.8 in 100000 children under 5 years
(0.02%) are affected, with the peak onset age in between
2 and 3 years (7). The incidence is especially high in Asian
countries.

Coronary artery involvement is common in patients
with KD (26), therefore myocardial ischemia or infarction
frequently occur. CT findings include coronary artery
aneurysm, ectasia, premature atherosclerosis and stenosis
(25). A typical braid-like appearance of coronary arteries is
one of the characteristics of KD (Fig. 5) (27). The size of the
involved coronary arteries is an important prognostic factor
of KD. Myocarditis, pericarditis with pericardial effusion,
regional wall motion abnormality, valvulitis, and papillary
muscle dysfunction are other cardiac manifestations.

Small Vessel Vasculitis

Small vessel vasculitides mainly affect small
intraparenchymal arteries, arterioles, capillaries, and
venules (4). They are divided into two categories; ANCA-
associated small vessel vasculitis and immune complex-
associated small vessel vasculitis.

Anti-neutrophil cytoplasmic antibody is an antibody
against intracellular antigens in neutrophils and monocytes.

Fig. 4. Polyarteritis nodosa in 44-year-old man with
hypertension. Curved MPR image clearly demonstrates right renal
artery aneurysm (arrow). Focal stenosis (arrowheads) at ostium of
right renal artery is noted. MPR = multiplanar reformatted
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According to immunofluorescent staining pattern, there are
cytoplasmic ANCA (c-ANCA) and perinuclear ANCA (p-ANCA)
(2). Granulomatosis with polyangiitis (GPA) is a c-ANCA

(+) vasculitis, whereas eosinophilic GPA (EGPA) or MPA are
characteristic of p-ANCA (+) vasculitis (28). Although ANCA
is an important characteristic of ANCA-associated vasculitis,
its positive predictive value is only around 45% (28). This
means that ANCA negativity does not exclude the possibility
of ANCA-associated vasculitis (2).

Granulomatosis with Polyangiitis

Granulomatosis with polyangiitis is the replacement term
for formerly known Wegener granulomatosis, because it
appropriately reflects its classic histopathologic criteria
including three major features: granulomatous inflammation
involving the upper and lower respiratory tract, necrotizing
vasculitis involving both arteries and veins, and
glomerulonephritis.

The upper respiratory tract is affected in almost all
patients with GPA, and lungs (90%) and kidneys (80%)
are also frequently involved (2, 29). Although clinical
manifestations of GPA are usually limited to the upper
and lower respiratory tract, presenting as oral or nasal

A

Fig. 5. Kawasaki disease in 18-year-old woman with chest pain.
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inflammation, cough and hemoptysis (30), GPA can
manifest with various symptoms according to the affected
organs.

In GPA, pulmonary nodules or masses are the most
common findings, which are usually multiple and bilateral
(Fig. 6) (31). Central cavitation may be noted in up to
50% of nodules larger than 2 cm in diameter. Areas of
consolidation or ground-glass opacity (GGO) are also noted
in 30% of patients with active GPA, which may be the
result of alveolar hemorrhage or mosaic perfusion secondary
to small vessel vasculitis (32). When the tracheobronchial
tree is involved, wall thickening of the airway is usually
circumferential, smooth or nodular (29). Rarely, it
can involve the cardiovascular system, presenting as
pericarditis, coronary arteritis or valvular dysfunction (29).

Eosinophilic Granulomatosis with Polyangiitis
Eosinophilic GPA is the disease that has been called
Churg-Strauss syndrome. EGPA is diagnosed when there is
asthma, increased blood eosinophils (> 1.5 G/L or > 10%
leukocytes) and necrotizing vasculitis affecting small to
medium vessels.
Clinical manifestations of EGPA can vary depending on its

A. Curved MPR image shows multifocal aneurysms (arrows) with thrombi (arrowheads) at left circumflex coronary artery. B. Invasive angiogram
reveals aneurysms (arrows) with stenosis (arrowhead) at left circumflex coronary artery.
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ANCA status, although almost all patients have a history
of asthma, regardless of the ANCA status (33). ANCA-
positive patients show a significantly higher frequency of
ear, nose, and throat symptoms, peripheral neuropathy or
renal manifestations, compared to ANCA-negative patients.
On the other hand, ANCA-negative patients show cardiac
manifestations more frequently.

Lungs are the most frequently involved organ in EGPA.
CT typically shows subpleural GGO or consolidation of
lobular distribution, centrilobular nodules, bronchial wall
thickening, and interlobular septal thickening (34). Cardiac
involvement is the leading cause of mortality and manifests
as myocarditis (Fig. 7) or Loeffler's myocarditis, sometimes
progressing to a fibrotic stage with thrombosis (35, 36).
Coronary arteries or pericardium can also be involved,

'

A B
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presenting as coronary arteritis, pericardial effusion or
pericarditis.

Variable Vessel Vasculitis

Variable vessel vasculitis does not have any predominant
type of vessel involvement, but instead, affects vessels
of any size (small, medium, and large) and type (arteries,
veins, and capillaries).

Behcet’s disease

Behget's disease is a chronic, relapsing autoinflammatory
condition involving multiple organs. Clinically, Behget's
disease manifests as recurrent oral or genital aphthous
ulcers, and inflammatory lesions of the cutaneous, ocular,
articular, gastrointestinal, and central nervous system. It

Fig. 6. Granulomatosis with polyangiitis in 58-year-old man with epistaxis.

A. CT scan demonstrates multiple non-cavitary nodules (arrows) in bilateral lungs, which are mainly distributed along bronchovascular bundles.
B. PET scan shows multiple hypermetabolic pulmonary nodules (arrows; maximum SUV = 10.0). C. Bronchoscopy shows multiple whitish lesions
at bilateral main bronchi. Biopsy reveals necrotizing granulomatous inflammation (pathologic image is not shown). PET = positron emission

tomography, SUV = standardized uptake value

Fig. 7. Eosinophilic granulomatosis with polyangiitis in 53-year-old man with known asthma, generalized petechiae, and cardiac
enzyme elevation.
A. CT scan shows uneven distribution of left ventricular (LV) hypertrophy (double-headed arrows) at midventricular LV wall. B. Delayed enhanced
MR image shows multifocal patchy enhancement (arrows) at subendocardial and mid-layer of midventricular LV wall. C. Chest CT scan shows

bronchovascular bundle thickening, and interlobular septal thickening with some peribronchial and subpleural ground-glass opacities in bilateral
lungs.
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Fig. 8. Behget's disease in 47-year-old man with hemoptysis.

A. Initial chest CT shows large pulmonary artery pseudoaneurysm (arrow) at right lower lobe, which is not resolved with pulmonary artery
embolization. B. Follow up CT 6 months after initial scan shows another pulmonary artery pseudoaneurysm (arrows) at left lower lobe.

“

Fig. 9. Behget's disease in 49-year-old man with history
of aortic valve replacement. Two months after aortic valve
replacement, CT image shows paravalvular pseudoaneurysm (arrows)
around aortic root.

is most prevalent in the 3rd and 4th decades of life, and is
more common in males.

Vascular involvement occurs in 5-30% of Behget's disease
cases, and it can be divided into three types: venous
thrombosis, arterial aneurysm and aortic occlusion (37).
Venous thrombosis is associated with a prevalence range of
10-30% (38). Deep vein thrombosis of the lower extremities
is the most common finding, followed by superficial

kjronline.org Korean J Radiol 18(5), Sep/Oct 2017

thrombophlebitis after venipuncture. Aneurysms, which are
frequently seen in the aorta, pulmonary, subclavian, and
popliteal arteries, can be the most serious complication

of Behget's disease. Saccular types are more frequent than
fusiform aneurysms. In case of pulmonary involvement,
pulmonary artery aneurysm is the most common finding
with a prevalence of 1-10%, and tends to be multiple and
bilateral (Fig. 8). Hughes-Stovin syndrome, which may be a
variant of Behcet's disease, is also characterized by multiple
pulmonary artery aneurysms and deep vein thrombosis,

but it can be distinguished from Behget's disease by the
absence of mucocutaneous findings (39). Pseudoaneurysms
of the sinus of Valsalva or aortic root can recur, even

after an aortic root surgery (Fig. 9). Arterial occlusion or
stenosis and mural enhancement, although less frequent
compared to aneurysms, can also be recognized in any
sized arteries. Incidence of cardiac involvement has been
reported to be ranging from 1 to 5%. Main cardiac features
include pericarditis, myocarditis, cardiomyopathy, valvular
disease, coronary artery stenosis, aneurysm or right-side-
predominant intracardiac thrombus (40).

Cogan Syndrome

Cogan syndrome is a rare inflammatory disorder
characterized by ocular inflammatory lesions (interstitial
keratitis, uveitis, and episcleritis) and audiovestibular
dysfunctions (sensorineural hearing loss, vertigo, nausea,
and tinnitus). In addition, various systemic manifestations
of the cardiovascular, musculoskeletal, neurological,
and gastrointestinal systems have been associated.

793



Korean Journal of Radiology

KJR

Characteristic cardiovascular involvement in Cogan vasculitis. Systemic lupus erythematosus or rheumatoid
syndrome manifests as aortitis and aortic insufficiency arthritis are systemic inflammatory disorders, which may
which are similar to that of TA, occurring in about 10% of lead to inflammation of the cardiovascular system. IgG4-
the patients (Fig. 10) (41). related sclerosing disease is characterized by idiopathic
inflammatory lesions infiltrated with numerous IgG4-

Vasculitis Associated with Systemic Disease positive plasma cells (42). IgG4-related periarteritis

The presence of known etiology or associated systemic predominantly involves the abdominal aorta, iliac
disease can be helpful for the differential diagnosis of vessels and thoracic aorta. CT findings include arterial

A B
Fig. 10. Cogan syndrome in 47-year-old female with interstitial keratitis and sensory neural hearing loss.
A. Volume-rendered image shows tight stenosis (arrows) at ostia of right brachiocephalic, left common carotid, and left subclavian arteries. B.
Sagittal reformatted CT image shows luminal irregularity (arrowheads) of abdominal aorta and tight stenosis (arrows) at ostia of celiac axis and
superior mesenteric artery.

Fig. 11. IgG4-related sclerosing disease in 70-year-old man, with incidentally found abnormality of pancreas on routine
ultrasound exam.

A. CT shows enlarged pancreas tail and peripancreatic low attenuation (arrowheads) indicative of autoimmune pancreatitis. Homogeneous
enhancement of aorta (arrows) is also noted. B. Circumferential wall thickening with homogeneous enhancement around infrarenal abdominal
aorta (arrows) are noted. C. PET scan demonstrates hypermetabolism around abdominal aorta (arrows).
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B

Fig. 12. IgG4-related periarteritis in 67-year-old man with chest pain.

A. Coronary curved MPR image shows well-defined soft tissue encasement (arrows) along left anterior descending artery. B. Conventional
angiography shows limitation in identifying coronary abnormalities in absence of any luminal abnormalities.

Fig. 13. Fibromuscular dysplasia in 20-year-old man with poorly controlled high blood pressure.
A. CT shows segmental narrowing (arrow) and luminal irreqularity of right renal artery. B. Angiogram of right renal artery shows focal narrowing
of right renal artery, with classic string of beads appearance (arrow).

Fig. 14. Segmental arterial mediolysis in 40-year-old woman with abdominal pain. Serial axial CT scans show focal dissection (arrowhead)

at ostium of celiac axis and diffuse severe stenosis with extensive concentric wall thickening and beaded appearance at common and proper
hepatic arteries (arrows).
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wall thickening, homogeneous enhancement at the

delayed phase of contrast enhanced CT, luminal change
(mostly dilation and rarely stenosis), and exaggerated
atherosclerotic change (42). An elevated serum IgG4 level
and associated organ damage are essential in discerning
this disease from other vasculitides (Fig. 11). A few cases
of IgG4-related periarteritis affecting the coronary arteries
have been reported, which appeared as soft tissue encasing
the coronary artery with or without luminal narrowing, wall

calcification, and aneurysm (Fig. 12) (27).

Exclusion of Vasculitis Mimics

Hur et al.

Several conditions without vascular inflammation could

mimic vasculitis, and these should be differentiated,
because immunosuppressive drugs may be ineffective or
even deteriorating for the vasculitis mimics (Table 3) (43-
45). Fibromuscular dysplasia (FMD) mimics large or medium

Aorta

1

4 Wall thickening and enhancement

%

- Takayasu arteritis (active stage)
- Giant cell arteritis (active stage)
- Cogan syndrome

- IgG4-related periaortitis

- Takayasu arteritis
- Hughes-Stovin syndrome

Nodules or multifocal consolidation

- Granulomatosis with polyangiitis

—{ Aneurysm }7 - Behcet's disease
- Takayasu arteritis
- Giant cell arteritis
# Stenosis H - Chronic stage of any aortitis
Pulmonary artery P# Aneurysm }7 . Behcet's disease
- Hughes-Stovin syndrome
—{ Stenosis }7

+ cavities

#

Diffuse or extensive opacities

%

- Eosinophilic granulomatosis with polyangiitis
- Microscopic polyangiitis

- IgA vasculitis

- Drug-induced vasculitis

- Anti-GBM disease

Tree-in-bud sign

%

’ Temporal artery

- Granulomatosis with polyangiitis
- Eosinophilic granulomatosis with polyangiitis

’ Coronary artery

- Giant cell arteritis

Celiac axis, SMA,
renal artery

- Kawasaki disease

- IgG4-related periaortitis

- Eosinophilic granulomatosis with polyangiitis
- Takayasu arteritis

- Polyarteritis nodosa
- Fibromuscular dysplasia*
- Segmental arterial mediolysis*

Fig. 15. Diagram of key findings and sites of predilection for various vasculitides. Section of vasculitis involving pulmonary artery is
modified from Chung et al. Radiology 2010;255:322-341 (39). *Vasculitis mimics. SMA = superior mesenteric artery
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Table 3. Clinical and Radiologic Characteristic Findings of Vasculitis Mimics

Size of
Patient Most Commonl
Disease . Involved 2 Radiologic Findings Pathologic Findings
Population . Involved Vessels
Vessel Size
Young to ..
. . Collagen deposition and/or smooth
middle- . String of beads appearance . .
FMD Renal arteries muscle cell hyperplasia involving
aged; mostly of artery .. . .
intima, media, or adventitia
female
Usually age . N . Vacuolization and lysis of smooth
yag Simple arterial dilatation, 4 .
> 50 years; . . . . muscle cells of outer media with
. Visceral mesenteric single or multiple . n .
SAM equally M, L, veins . . . separation from adventitia during
. arteries aneurysms, dissecting C .. .
affected in . injurious phase and granulation
hematomas, stenosis . .
both sexes during reparative phase
Middle-age Adventitial and intimal
or older, . Vessel narrowing, aneurysms neurofibromatous nodules, intimal
NF S, M, L, veins Any vessels . 9 y W e . . ..
more common or occlusions fibrosis, disruption of elastin with
in men medial thinning

FMD = fibromuscular dysplasia, L = large arteries, M = medium-sized arteries, NF = neurofibromatosis, S = small arteries, SAM = segmental

arterial mediolysis

vessel vasculitis, showing similar imaging findings of PAN.
At CT, FMD appears as an arterial narrowing, multifocal
stenosis (string of beads appearance), aneurysm, or
dissection (Fig. 13). Segmental arterial mediolysis is a
rare non-atherosclerotic, non-hereditary vasculopathy with
absence of an inflammatory component. It may mimic
medium vessel vasculitis such as PAN. CT findings include a
string of beads appearance of visceral arteries, aneurysms
of small abdominal arteries, arterial wall thickening, and
dissection (Fig. 14). Neurofibromatosis type I is also an
autosomal dominant disorder that may affect large or
medium vessels. The most commonly involved vessels are
renal, cerebral and pulmonary arteries. CT shows various
findings including aneurysm and stenosis.

CONCLUSION

Multidetector CT is a useful noninvasive imaging modality
for the evaluation of vasculitis and vasculitis mimics
because CT can provide the information of the vessel
wall change and other accompanied findings. Although
CT features of various vasculitis are often overlapping,

(T features via consideration of the involved vessel type,
location, morphology, and associated systemic disease,

can be useful in narrowing down the differential diagnosis
(Table 3, Fig. 15). Getting familiar with CT features will help
radiologists to establish appropriate diagnosis for vasculitis.
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