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Aortitis and aortic aneurysm in systemic vasculitis
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Abstract
The term Blarge-vessel vasculitis^ refers to chronic inflammation affecting the elastic arteries, mainly aorta and its major
branches. Large-vessel vasculitis affecting the aorta is termed as Baortitis.^ This leads to diffuse wall thickening, loss of elasticity,
stenosis, occlusion, dissection, calcification or aneurysm formation. Vasculitis involving the aorta includes Takayasu arteritis
(commonest large-vessel vasculitis in India), giant cell arteritis (GCA), the periaortitis spectrum (including inflammatory ab-
dominal aortic aneurysm), rheumatic diseases and IgG4-related disease. It is important for physicians to be aware of the aortic
manifestations of common vasculitis—so that clinically relevant aortic involvement is not missed. Also, it is equally important
for surgeons to keep in mind that aortic aneurysms can have an inflammatory aetiology. The primary reason for this is the central
role that immunosuppressive therapy plays in the management of inflammatory aortic aneurysms. Surgical or percutaneous
interventions, when needed, are most likely to succeed when performed after activity control; perioperative steroids may be
beneficial in select cases, and postoperative disease activity control is imperative.
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Introduction

The term Baortitis^ is used for inflammatory changes to the aortic
wall from varying aetiologies. The inflammatory response may
be limited to the aortic wall or accompanied by changes directly
adjacent to the vessel. A distinction should be made between
infectious and non-infectious aortitis. Takayasu arteritis (TA)
and GCA are the most common non-infectious aortitis, with
Takayasu disease being the single most important cause in
India. Other causes are less common [1–5] (Table 1). In one
prospective study fromWest, among 788 patients, largely elderly
(mean age 72.6 ± 9.6 years) requiring surgery for thoracic aortic
disease (aneurysm or dissection), 39 (4.9%) were due to histo-
logically proven aortitis. The distribution of aetiologies in these
elderly patients with an inflammatory cause was as follows: giant
cell aortitis (n = 30), Takayasu arteritis (n = 1), inflammatory an-
eurysm (n= 3), non-specific lymphoplasmacellular aortitis (n =

2), systemic lupus erythematosus aortitis (n = 1) and Behçet syn-
drome (n = 1) [5].

Clinical presentation is diverse, ranging from asymptomatic
disease or vague constitutional symptoms to hypertension, spon-
taneous dissection and aneurysm rupture. Disease activity control
using steroids and immunosuppressive agents is the cornerstone
of therapy for non-infectious aortitis. Interventions including bal-
looning, stenting or surgery are fraught with a risk of recurrence,
disease manifesting in other regions of aorta on follow-up and
need for re-do procedures, but are inevitable in select cases.
Every effort should be made to control disease activity prior to
intervention.

Takayasu Arteritis

Takayasu arteritis (aortoarteritis, pulseless disease) is a chronic,
large-vessel vasculitis affecting the aorta, its major branches and
sometimes pulmonary artery. The disease, thoughmore common
inAsians andAfricans, has worldwide distribution. TA is usually
progressive with relapses and remissions. It more commonly
affects the young with a predilection for females.

The American College of Rheumatology (ACR) suggested a
set of diagnostic criteria for diagnosis (Table 2) [6]. It consists of
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six diagnostic criteria. Three out of these six are required for
diagnosis of TA.

Angiography [digital subtraction angiography (DSA), com-
puted tomography (CT)/magnetic resonance (MR) angio] re-
mains the gold standard for diagnosis. The differential diagnoses
include other causes of non-infectious large-vessel vasculitis
(Table 1), infective vasculitis (e.g., tuberculosis and syphilis)
and developmental abnormalities (coarctation of aorta and
Marfan syndrome). Most of these have specific features that
enable diagnosis.

Etiology and pathologic features

The aetiology of TA is not clear but can best be described as a
genetically predisposedTcell–mediated, autoimmune response to
components of the vessel wall [7, 8]. Evidence of genetic predis-
position comes from the high frequency of certain human leuco-
cyte antigen (HLA) alleles (e.g., HLA B52) as well as some
instances of familial clustering. Candidate agents that may serve
as a trigger for the autoimmune response includeMycobacterium
tuberculosis, streptococci, spirochetes as well as soluble

antibodies of another autoimmune disease. Molecular mimicry
to vessel wall from these antigensmay contribute in pathogenesis.

Pathologically, the disease is caused by T cell–mediated re-
sponse to vasa vasorum and other components of the wall of
aorta, its large branches and in some cases the pulmonary artery.
TA is a panarteritis, but it begins with granulomatous inflam-
mation of the adventitia and outer part of tunica media (Fig.
1a, b); inflammation of the vasa vasorum is a prominent feature.
Inflammatory cells include gamma delta T lymphocytes, natu-
ral killer cells, macrophages and occasional giant cells [7, 8].

As the inflammation progresses to involve the full thick-
ness of the vessel wall, there can be

– Loss of elasticity of the aortic wall causing hypertension.
– Luminal narrowing causing decreased perfusion distal to the

stenosis and, in case of aortic narrowing, proximal
hypertension.

– Rapid or more severe inflammation leads to loss of
smooth muscle cells, medial weakening, vascular dilata-
tion and even aneurysm formation.

– Severe intimal calcification in chronic disease.

Table 1 Non-infectious causes of
aortitis [1–5] Vasculitis:

Takayasu arteritis

Giant cell arteritis

Behcet’s disease

Cogan’s syndrome

Polyarteritis nodosa

Antineutrophil cytoplasmic antibody (ANCA) associated
vasculitis (e.g., Wegener’s granulomatosis)

Kawasaki disease

Rheumatic diseases:

Systemic lupus erythematosus

Isolated polymyalgia rheumatica

Rheumatoid arthritis

Reactive arthritis

Sarcoidosis

Ankylosing spondylitis

Inflammatory bowel disease (ulcerative
colitis and Crohn’s disease)

Sjogren’s syndrome

Psoriatic arthritis

Periaortitis:

Chronic periaortitis

Retroperitoneal fibrosis

Inflammatory aortic aneurysm

Miscellaneous:

Paraneoplastic aortitis
(myelodysplastic/myeloproliferative
disease)

IgG4-related aortitis

Idiopathic aortitis

Table 2 American College of
Rheumatology criteria 1990 Takayasu arteritis

Criteria Definition

Age Symptom onset below 40 years of age

Extremity claudication Worsening of fatigue and discomfort in
muscles of one or more extremity when in use, especially upper limbs

Decreased brachial artery
pressure

Decreased pulsation of one or both brachial arteries

BP difference more than
10 mmHg

BP difference more than 10 mmHg between two arms

Bruit Audible bruit over one or both subclavian arteries or abdominal aorta

Angiographic abnormality Narrowing or occlusion of aorta or primary branches not caused by
atherosclerosis, fibromuscular dysplasia (FMD) or similar causes
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On histopathology, the chronic phase shows patchy infiltra-
tion of tunica media with mononuclear cells and scarring (Fig.
1b); the healed phase shows fibrosis. Medial destruction results
in not only vascular ectasia, but also frank aneurysms (Fig. 2).
The aneurysms (saccular or fusiform) occur in 2–6%, but usually
co-exist with stenotic lesions. Aneurysms devoid of stenosis or
pseudo-aneurysms are extremely rare, and so are dissections [8].

Although distribution as well as mode of involvement (ste-
notic versus aneurysmal) of different vessels that are involved
is influenced by race to an extent, there is no way to predict its

pattern in an individual patient. Overall, predominantly ste-
notic disease is far more common than aneurysmal form.
There are pathologic features that may help to distinguish
between giant cell arteritis and Takayasu arteritis. Aortic wall
thickness is generally greater in Takayasu arteritis than in
GCA. In addition, GCA is more commonly associated with
inflammation that is most severe in the inner media, and GCA
is not as often associated with the severe adventitial scarring
seen in Takayasu arteritis. Compact granulomas are more
commonly seen in Takayasu arteritis than in GCA.

Fig. 2 a Multi-focal aortic dis-
ease with skip areas showing a
large aneurysm in the abdominal
aorta. The wall of the aneurysm
when studied histologically also
showed the presence of chronic
dissection as seen in b
haematoxylin and eosin (×100)
and c elastic van Gieson (×100).
Arrow points to the intimal flap.
The wall is represented only by
thickened intima (I) and adventi-
tia (A) [images from Vaideeswar
and Deshpande [8] with
permission]

Fig. 1 a Granulomatous
inflammation of descending
thoracic aorta involving junction
of tunica media and adventitia
during active phase of TA. b
Mononuclear cell infiltration of
tunica media (M) and fibrosis in
adventitia (A) during chronic
phase of TA [images from
Vaideeswar and Deshpande [8]
with permission]
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Clinical features

Clinical features are determined by the stage of disease (active
versus chronic), the vessels involved and the mode of involve-
ment. In the active phase, patients may present with non-
specific symptoms such as low-grade fever, malaise, muscle
pain, arthralgia and carotid tenderness. Later on, affected ar-
teries may develop stenosis, occlusion, dilatation and/or aneu-
rysm formation. In this chronic stage, patients frequently pres-
ent with signs and symptoms of diminished or absent pulses,
associated with limb claudication and blood pressure discrep-
ancies [9, 10]. Vascular bruits may be heard over the carotids,
subclavian and abdominal vessels. Hypertension is common,
seen in one third to over three fourths of patients in different
series. It generally reflects severe renal artery stenosis, but
may also be caused or contributed by thoracic aorta stenosis
and a non-compliant aorta [9].

Aortic involvement

As per the angiographic classification of TA suggested by
Moriwaki et al. [10], aortic branches are involved in type I; rest
types II to V have some involvement of the aorta (Table 3).

Coronary or pulmonary involvement to be labelled C+ or
P+, respectively.

Subclavian, carotid and renal arteries are commonly involved.
In Japan, the incidence of types I and IIa is more common
whereas in India, types IVand Vare more common [9, 10].

Aortic involvement occurs in the form of diffusewall thick-
ening (causing hypertension), stenosis (Fig. 3), occlusion (Fig.
4), calcification (Fig. 5), dissection, dilatation and/or aneu-
rysm formation [5–8]. Aortic aneurysm is a serious complica-
tion of TA. Ascending aorta is the most common site of aortic
dilatation. This may further lead to aortic regurgitation. Left
ventricle dysfunction and congestive cardiac failure are other
serious complications and may be associated with valvular
regurgitation or hypertension.

The incidence of aortic aneurysm shows wide geographic
variations, but stenotic disease is universally more common
than aneurysms. Studies from China show consistently lower
incidence of aortic aneurysm than other regions (1 to 5% vs 13
to 45%) (Table 4) [11–16]. The presence of severe calcification
is protective against aneurysm formation, while the presence of

wall thickening is associated with increased risk of rupture. In
most series, the incidence of aneurysm rupture in TA is low
when compared with non-inflammatory aneurysms [16].

Aortic regurgitation may result from annular dilatation
caused by ascending aorta and aortic root distension (Fig. 6),
as well as direct inflammatory involvement of valve leaflets.
Congestive cardiac failure may be associated with hyperten-
sion, aortic regurgitation and myocardial involvement; it is
among the most frequent causes of death in patients of TA.

Investigations

Activity monitoring

The erythrocyte sedimentation rate (ESR) is elevated in active
disease in up to three quarters of patients, but it is a poor
predictor of death and acute events. High-sensitivity C-reac-
tive protein (hs-CRP) is also commonly used to assess disease
activity. It has been observed by the authors that disease pro-
gression may occur even after normalization of ESR, as

Fig. 3 Aortogram shows severe stenosis of descending thoracic aorta in a
young girl with TA. Patient had hypertension and congestive heart failure,
which were relieved after balloon angioplasty

Table 3 New angiographic
classification of Takayasu
arteritis, Takayasu conference
1994

Type Vessel involvement

Type 1 Branches from the aortic arch

Type IIa Ascending aorta, aortic arch and its branches

Type IIb Ascending aorta, aortic arch and its branches, thoracic descending aorta

Type III Thoracic descending aorta, abdominal aorta and/or renal arteries

Type IV Abdominal aorta and/or renal arteries

Type V Combined features of IIb and IV
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evidenced by progression of angiographic disease. Pentraxin-
3 has been suggested to be superior marker to ESR and CRP to
assess vascular inflammation, and may be especially useful in
assessing disease activity in patients on immunosuppressive
therapy [9, 17]. Recently, work has focused on the role of
inflammatory cytokines. Interleukin-6 and interleukin-18 are
elevated in Takayasu’s disease. These may prove to be useful
markers for monitoring treatment response.

Angiography DSA of the aorta and its branches has tradition-
ally been the gold standard method for definitive diagnostic
assessment. Luminal changes range from smooth tapering ste-
noses to frank occlusion, and collateral vessels may be seen.

DSA reduces the contrast load and helps to accurately localize
stenotic or aneurysmal involvement of aorta and its branch
arteries (Fig. 7). Angiography is also essential if percutaneous
intervention is to be considered, for defining the site severity
of lesions and for planning and performing angioplasty.

CT, MRI and PET scan CT and magnetic resonance imaging
(MRI) are important initial tools for investigating patients of
TA, because they can assess luminal and mural changes, as
well as angiographic appearances. They also help in planning
of treatment mode. As compared with conventional angiogra-
phy, a wide area of vascular lesions can be assessed and vessel
wall thickness can be estimated. In the acute inflammatory
stage, the wall becomes thickened, a feature not seen in nor-
mal adults.

Inflamed tissue has an increased glucose metabolism, and
activity can be detected by an increased uptake of
radiolabelled glucose (18FDG) in the aorta and/or its major
branches. Unlike the heart, aortic wall normally does not show
prominent 18FDG uptake. This modality is highly sensitive
and may detect very early disease even before stenosis or
aneurysms develop.

Indian perspective The average age of the Indian patient at
presentation is in the third decade. The average age of presen-
tation at our centre was 23 years, and female-to-male ratio was
3:1. The Indianmale patients with TA have a higher frequency
of hypertension and abdominal aorta involvement while fe-
male patients have a tendency towards involvement of aortic
arch and its branches. The incidence of aortic regurgitation has
been low (7–25%) in series from India. Aortic regurgitation
was seen in 10% (33) patients at our centre. In Japan, TA
frequently involves the aortic arch and the branches arising
from it. In contrast, abdominal aorta and its branches are fre-
quently involved in Indian patients [9, 15]. At our centre,
abdominal aorta was involved in 60% patients (198) and arch
was involved in 35% (116). Both arch and abdominal aorta
were involved in 5% (17) patients.

Management

Management of TA is challenging and consists of a multi-
pronged approach involving activity control, medical therapy
for hypertension and left ventricle dysfunction (if present).
Surgical or percutaneous treatment of vascular stenosis and
aneurysms may also be required as well as management of
any aortic regurgitation. Monitoring and control of blood pres-
sure may be difficult in cases with absent or reduced pulses in
some extremities. Blood pressure measurements should be
made in the unaffected extremities. Treatment of hypertension
and congestive heart failure is done as per standard guidelines.
In the presence of treatment-resistant hypertension, renal artery
and thoracic aorta stenosis should be specifically looked for.

Fig. 5 Fluoroscopy shows marked calcification with diffuse dilatation of
descending thoracic aorta in a young hypertensive female with TA. There
was no stenotic involvement of the aorta

Fig. 4 Aortogram of abdominal aorta shows occlusion of infrarenal aorta
in a patient with TA
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Glucocorticoids (prednisolone) and other immunosuppres-
sives (methotrexate, azathioprine cyclophosphamide,
leflunomide,mycophenolatemofetil) are the key therapy in acute
inflammatory phase of TA.

Therapy with biological agents (anti-TNF agent—
infliximab and monoclonal antibody against interleukin-6 (IL-
6)—tocilizumab) have recently been shown to have promising
results in refractory cases [18]. Revascularisation therapy is
essential in uncontrolled hypertension secondary to renal artery
stenosis, stenosis of aorta, symptomatic coronary ischaemia and
cerebrovascular disease. Endovascular interventions have be-
come preferable option particularly for discrete stenosis of aorta
[19], renal [20], subclavian [21], carotid and other branch arter-
ies causing severe ischemia. They should preferably be per-
formed after control of disease activity.

Aortic dissection is a very rare manifestation of TA but is a
situation where intervention cannot be postponed till activity
control. A case of successful endovascular management of

acute aortic dissection in a patient with TA has been recently
reported [22] (Fig. 8).

Endovascular repair for descending thoracic and abdomi-
nal aorta aneurysms at risk of rupture is increasingly being
used, when the lesion anatomy and branches permit.

Surgery for aortic aneurysm in TAAbout 20% of patients of TA
require surgery. It is indicated for the relief of ischemic symptoms
during the sclerotic phase in patients not amenable to percutane-
ous intervention, aneurysm with risk of rupture or severe aortic
regurgitation. Various surgical procedures in TA include
aortocervical bypass, cervico-subclavian, aortocoronary bypass,
aortoaortic bypass, aortic root replacement, renal artery bypass
and nephrectomy. It is usually risky to perform surgery in a TA
patient during acute inflammation because of potential of valve
and graft detachment. Progressive aortic regurgitation (AR) may
require surgical therapy either with valve replacement or with

Table 4 Incidence of aortic aneurysm in TA reported from different countries [11–16]

Author (year) Country Patient Aortic
aneurysm

Comment

Yang et al. (2017) [11] China 934 4.2% Aortic aneurysm more common in males, ascending aorta commonest site

Li et al. (2017) [12] China 411 4.1% Type V most common; heart failure commonest cause of death

Watanabe et al. (2015)
[13]

Japan 1372 15% Male patients more likely to have extensive aortic lesions or aneurysms with more
complications

Mwipatayi et al. (2005)
[14]

South
Africa

272 12% 62% Asian/mixed race, 30% blacks and 8% Caucasians

Jain et al. (1996) [15] India 95 13.7% 13.7% patients had aneurysm of aorta or a major branch

Kerr et al. (1994) [16] USA 60 23% Multi-ethnic population (75% whites; 11.7% African-Americans; 10% Asians)

Fig. 7 DSA of arch of aorta in a young female with Takayasu’s arteritis
with aneurysmal involvement of left carotid and subclavian arteries (in
addition to stenotic involvement of all arch vessels)

Fig. 6 CT scan shows aneurysmal dilatation of root, ascending aorta and
innominate artery in a patient of TA who had previously been stented
(white borders) for descending aorta and left subclavian artery stenosis
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valve repair. Surgery in TA acute phase is difficult as the tissue is
fragile and inflamed.

Vascular reconstruction in patients with TAwas approached
with considerable trepidation in the past, particularly during the
acute phase because of fear of occlusion of the involved vessel
or graft, or anastomotic disruption. However, with progressive
refinements in technique and increasing experience, as well as
use of hybrid (open surgical plus endovascular repair) tech-
niques, surgery of the aortic valve, arch and other parts of aorta
can now be taken up with reasonable expectations.

Yang et al. [11] recently reported their experience with 39
cases of aortic aneurysm spanning over 19 years. Twenty-
three of these patients had thoracic aneurysm, 12 had abdom-
inal aneurysm, 2 had thoraco-abdominal aneurysm, 1 had in-
volvement of the whole aorta, and another had ascending aorta
plus abdominal aorta involvement. Over two-third patients
with thoracic aneurysm were symptomatic, primarily due to

AR. Sixteen patients underwent aneurysm surgery at the first
visit and four on follow-up. Of note, four patients were man-
aged conservatively owing to complexity of vascular disease.
One patient who had undergone Cabrol procedure died due to
operative complications. All 20 aneurysm procedures done
were radical replacement, and perioperative steroid therapy
was used liberally. Radical surgery minimizes future risk of
recurrent aneurysm and repeat surgical intervention. The ben-
efits of perioperative steroids are widely believed to outweigh
risk of accelerating aneurysm rupture and delaying wound
healing [11].

In conclusion, surgical treatment of symptomatic TA by
experienced surgeons is safe and effective. Symptomatic im-
provement and excellent long-term graft patency could be
expected after arterial reconstruction. Radical surgical treat-
ment for thoracic aortic aneurysms is highly recommended if
technically possible. Effort should be made to take up the

Fig. 8 Computed tomography
aortogram (CTA) showing a aor-
tic dissection (Stanford type B) of
the descending thoracic aorta
leading to severe narrowing of
true lumen of aorta by displaced
intimal flap (white arrow). Yellow
circle denotes the proximal land-
ing zone of the stent graft; here,
the diameter of the aorta is
13.6 mm. b Three-dimensional
(3D) reconstructed image show-
ing aortic dissection. c Three-
dimensional reconstructed image
showing the completely sealed-
off aortic dissection and well-
expanded stent graft. d CTA at 1-
year follow-up showing good ex-
pansion of stent graft and true lu-
men (figure from Tyagi et al [22])
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patient in quiescent phase of disease. Perioperative steroids
should be considered, and postop control of disease activity
as well as follow-up for possible complications like anasto-
motic site aneurysms is a must [11, 23, 24].

Giant cell arteritis

In the West, GCA is by far the commonest vasculitis causing
aortic involvement, with annual incidence in individuals >
50 years being 15–25/100,000 in Europe [1, 2]. In India and
other Eastern countries however, its frequency is much lower
(< 1/100,000). Aortitis in GCA is frequently underestimated
due to lack of symptoms. Thus, while earlier studies based on
symptoms (mainly complications arising out of aortic involve-
ment) found 3 to 18% of GCA patients to have aortitis, recent
data based on MRI and PET scan suggests that over 50%
patients of GCA have some involvement of the aorta, with a
predilection for thoracic aorta. GCA confers an increased risk
of both thoracic and abdominal aneurysms and of aortic dis-
section and/or rupture. Aortic involvement can precede cranial
symptoms, be in association with cranial symptoms, or occur
after the diagnosis of cranial GCA.

Large-vessel GCA may present in more subtle way. This
type of GCA occurs more frequently in females at a younger
age than those with cranial symptoms. Aortitis should be espe-
cially considered in patients with atypical clinical presentations
of GCA (e.g., isolated laboratory evidence of systemic inflam-
mation or relapse during treatment). Temporal biopsy is gold
standard for cranial GCA diagnosis (Table 5). However, high-
resolution colour Doppler ultrasound is non-invasive and reli-
able test for diagnosis. In patients with GCA, the halo sign (a
hypoechoic ring around the temporal artery lumen, reflecting
arterial inflammation) is very useful. Even in aorta, it shows
hypoechogenic vessel wall enlargement. CT also shows
hypodense vessel wall enlargement.18F-fluorodeoxyglucose
positron emission tomography (FDG-PET) may have higher
sensitivity for aortic involvement in GCA [1, 2, 24, 25].

The presence of aortic involvement does not affect the
treatment strategy as such, unless the aortic aneurysm or
regurgitation warrants surgical correction. Corticosteroids
and immunosuppressive therapy form the cornerstone of
treatment in GCA, irrespective of whether or not the aorta
is involved. The treatment armamentarium has been en-
hanced with the addition of tocilizumab, a monoclonal
antibody that inhibits IL-6 and has been shown to be
effective in sustaining glucocorticoid-free remission up
to 52 weeks [24, 25].

Patients with asymptomatic aortic involvement should
be followed up long term for any delayed progression of
aortic disease, leading to aortic aneurysm expansion or
aortic regurgitation. The follow-up modality (echo,

abdominal Doppler ultrasound or CT/MRI scan) should
be individualized.

Other inflammatory diseases with aortic
involvement

Aortic involvement has been described in a number of sys-
temic rheumatic diseases (Table 1). In most cases, the primary
disease is already known and awareness regarding the possi-
bility of aortic involvement holds the key to diagnosis. Aortic
arch aneurysm and/or aortic valve regurgitation are the most
frequent patterns of involvement and should be specifically
looked for during clinical visits. Suspicion of inflammatory
aortic lesions should also be aroused if patients with underly-
ing rheumatic disease develop features like renal or mesenteric
artery occlusion or decreased perfusion to the extremities.
Once clinically suspected, the extent of aortic involvement
can be further delineated by CT or MR angiography.
Treatment of aortitis secondary to rheumatologic diseases or
other vasculitis primarily entails escalation of the already on-
going immunosuppressive therapy. Non-urgent surgical inter-
ventions for the aortic disease component should be deferred
till the inflammation has been controlled [1, 2].

Chronic idiopathic periaortitis

Chronic idiopathic periaortitis [25, 26] is another distinct en-
tity associated with aortic inflammation and aneurysm forma-
tion; it includes the spectrum ranging from inflammatory ab-
dominal aortic aneurysm (IAAA) to idiopathic retroperitoneal
fibrosis [2]. At one end of the spectrum is IAAA, where ab-
dominal aortic aneurysm is associated with some periaortic
inflammation. The disease typically affects males in the sixth
to seventh decade of life. The aneurysm may develop in the
course of pre-existing periaortitis or retroperitoneal fibrosis;
alternately, perivascular inflammation may develop in a pre-
existing degenerative aneurysm. At the other end of the spec-
trum is retroperitoneal fibrosis, where inflammation extends
beyond the periaortic area to retroperitoneal tissue, vena cava,
ureters and even duodenum. Inflammation in periaortitis (and
related diseases) typically starts in the vasa vasorum, and a
considerable proportion show lymphoplasmacytic infiltrates

Table 5 American College of Rheumatology (ACR) criteria for cranial
giant cell arteritis, three out of five criteria need to be fulfilled

1. Age at initial manifestation > 50 years

2. New onset of headache

3. Temporal artery anomaly

4. Elevated erythrocyte sedimentation rate

5. Pathological temporal artery biopsy
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staining positive for IgG4. Abdominal IgG4-related vasculitis/
periaortitis also frequently shows elevated serum IgG4 levels.
The subgroup with IgG4 positivity is important to identify as
these patients may develop IgG4-related diseases later on in
other organ systems [1, 2].

Differentiation between inflammatory and atherosclerotic
aneurysms can be made on basis of CT, MRI or even abdom-
inal ultrasound (in addition to presence of systemic features
and raised inflammatory markers during active phase). In
chronic periaortitis, retroperitoneal fibrosis as well as IAAA,
glucocorticoids (prednisolone 1 mg/kg/day tapered over 3–
6 months) are usually effective in the presence of disease
activity; steroid-sparing agents may be required in patients
who are resistant or intolerant to steroids. IgG4-related disease
may respond to a lower dose of steroids. Tamoxifen may have
a role in retroperitoneal fibrosis while B cell depletion with
rituximab may be useful in IgG4-related disease. Ureter in-
volvement has to be managed when present; initial approach
is frequently ureteric stenting as the stents can be removed
when the inflammation subsides. Vascular interventions in
IAAA should be restricted to aneurysm diameters exceeding
5 to 5.5 cm or rapid increase (> 1 mm/month) accompanied by
clinical symptoms. Danger of rupture is similar to atheroscle-
rotic aneurysms of equal size. Open surgery generally consists
of graft inclusion with minimal dissection of surrounding
structures. However, stent-graft implantation has been shown
to be safe, and reduction in aortic diameter as well as periaortic
fibrosis has been documented. Adequate preprocedure,
periprocedure and postprocedure control of disease activity
is the key to achieving improved outcomes.

IgG4-related thoracic aortitis

IgG4-related vascular lesions occur in the aorta [26, 27]
and branching medium-sized arteries with or without an-
eurysmal change. The inflammatory lesion mainly in-
volves the adventitia, causing remarkable adventitial fi-
brous thickening with infiltration of inflammatory cells.
Clinical symptoms associated with IgG4-related vascular
lesions might be fever, abdominal pain, hydronephrosis or
few subjective symptoms. Comprehensive diagnostic
criteria are applied according to image findings of thick-
ening lesions, high serum IgG4 levels and histopatholog-
ical findings. Aortic specimens yielded during aneurysm
surgery should be analysed for IgG4 staining of
lymphoplasmacytic cells. Diagnosis is made if ≥ 50%
plasma cells in the infiltrate are expressing IgG4. As a
treatment, open surgical repair or endovascular aneurysm
repair is performed for the aneurysmal cases, and steroid
administration is used for the cases with strong
inflammation.

Conclusion

Most common causes of aortitis are Takayasu arteritis in
young and GCA in older patients. Inflammatory process af-
fects all the layers of the aortic wall. Takayasu arteritis is the
most common form of aortitis in India and frequently causes
stenosis of thoracic or abdominal aorta and its branches.
Aneurysms have been reported in 7–25% of patients with
TA and seem to mostly involve the ascending aorta followed
by arch and descending thoracic aorta. Globally, giant cell
arteritis is the most prevalent cause of aortitis, with evidence
of some aortic involvement in up to 50% cases—though only
a small number require management for the aortic disease in
GCA. It commonly affects the thoracic aorta. Awareness re-
garding the possibility of aortic involvement in a variety of
autoimmune and rheumatological diseases is the key to iden-
tifying cases with aortic involvement that require focused
management. Periaortitis and IgG4-related aortic disease are
other distinct, and frequently overlapping, disease processes
that require tailored management. Infection should be ruled
out before starting steroids in aortitis. Management of TA and
GCA requires control of disease activity by steroids and/or
immune suppressants. Surgical management or endovascular
interventions, under the cover of immune suppressants, go a
long way in managing the aneurysmal and stenotic aortic se-
quelae in these diseases. Symptomatic improvement and long-
term graft patency should be expected after arterial reconstruc-
tion. Radical surgical treatment for large thoracic aortic aneu-
rysms is recommended. Endovascular stent graft is a safer
non-invasive option if technically feasible. Effort should be
made to take up the patient in quiescent phase of disease.
Perioperative steroids should be considered, and postop con-
trol of disease activity as well as follow-up for possible com-
plications like anastomotic site aneurysms is a must.
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