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Abstract
Background: The aorta is rarely affected by autoimmune vasculitis, which can lead to aortic dilatation requiring
surgery. Autoimmune aortitis may affect one aortic segment or the entire aorta, and in some cases, the aorta may
be affected at different time intervals. Because of the rarity of the disease and the limited cases described in the
literature, management of autoimmune aortitis is still controversial. We aimed to review the current literature
evidence regarding these controversial aspects for the management of autoimmune aortitis and give
recommendations based on this evidence.
Main text: Immunosuppressants are generally indicated in vasculitis to halt the progression of the disease;
however, its role after the occurrence of aortic dilatation is debatable since further aortic dilatation would
eventually occur because of the weakness of the arterial wall. In patients with a localized ascending aortic dilatation
who required surgery, the optimal approach for the distal aorta is not known. If the probability of disease
progression is high, it is not known whether the patients would benefit from postoperative immunosuppressants or
further distal aortic intervention may be required. The risk of rupture of the weakened aortic wall was not
established, and it is debatable at which diameter should these patients have surgery. In patients with previous
ascending surgery for autoimmune aortitis, the endovascular management of the distal aortic disease has not been
studied. The inflammatory process may extend to affect the aortic valve or the coronary vessels, which may require
special attention during the procedure.
Conclusion: Patients with diagnosed autoimmune aortitis are prone to the development of the distal aortic
disease, and endovascular intervention is feasible in those patients. Patients with concomitant aortic valve can be
managed with the aortic valve-sparing procedure, and preoperative screening for coronary disease is
recommended. Immunosuppressants should be used early before aortic dilatation, and its role postoperatively is
controversial.
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Background
Autoimmune aortitis is a rare cause of aortic disease requiring surgery [1]. Several types of vasculitic disease
can affect the aortic wall; however, the clinical features
are non-specific, and the preoperative diagnosis is difficult, especially in patients with no extra-aortic disease
[1, 2]. There are several unresolved issues related to
autoimmune aortitis that can affect the surgical decision
and patients’ management. Autoimmune aortitis is classified based on the type of the vasculitis, and there are
no anatomical or surgical classifications that can guide
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patient management. Patients with autoimmune aortitis
may have distal disease progression after surgical correction of the proximal disease, and the role of immunosuppressants to halt this progression is debatable.
Optimal management of the distal aortic disease is not
settled, and it is not known if these patients may benefit
from prophylactic interventions at the time of proximal
aortic repair or staged endovascular repair could be
warranted.
The European Society of Cardiology (ESC) guidelines
for the management of aortic disease did not define a
threshold at which surgery is recommended in patients
with aneurysmal aortitis, and the risk of aortic rupture
in these patients are not known compared to the
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atherosclerotic or connective tissue aneurysms [3]. The
use of immunosuppressants modulates the course of the
disease; however, its role after aortic dilatation and surgery is controversial. The probability of the involvement
of the coronary arteries and the aortic valve with the inflammatory process is not established but may require
special attention intraoperatively. We aimed to review
the current literature evidence regarding these controversial aspects for the management of autoimmune aortitis and give recommendations based on this evidence.

Classification of autoimmune aortitis
Generally, vasculitis is classified according to the vessels
and organs affected into large, medium, small, and variable vessels vasculitis, single organ vasculitis, vasculitis associated with systemic autoimmune disease [4], and
vasculitis associated with probable etiology [5]. Despite being the largest artery, the aorta can be affected by all types
of vasculitis. The aorta is mainly affected by large vessel
vasculitis with its two variants giant cell and Takayasu
arteritis [6]. Clinically, the American College of Rheumatology criteria are used to diagnose giant cell (GCA) and
Takayasu arteritis [7, 8]. Takayasu tends to occur in
patients younger than 40 years and has more predilection
to the subclavian artery [5, 7]; on the other hand, GCA
tends to affect patients above 50 years and affects more
the carotid and vertebral arteries [5, 8]. Although giant cell
and Takayasu arteritis are considered two distinct disorders based on the clinical presentation, some authors considered them as one disease entity, and their clinical
picture represents a spectrum within a single disorder [9].
The prevalence of autoimmune aortitis in surgically
resected aortas varies between 1.8 and 8.8% [1, 2, 10, 11].
Histologically, both GCA and Takayasu are granulomatous diseases affecting all layers of the aortic wall, which
becomes infiltrated with lymphocytes, macrophages, and
multinucleated giant cells [5]. The classic Takayasu’s aortitis is a pan-aortitis, more commonly associated with
intimal and adventitial thickening with intraluminal stenosis [10]. In GCA, the aorta is thickened mainly due to the
involvement of the media with the destruction of the elastic lamina associated with medial necrosis and the development of an aneurysm [10], and it is characterized by
focal arteritis and skip lesions [12].
The isolated aortitis—also known as single organ vasculitis—is an increasingly recognized form of aortitis
mostly diagnosed after surgical treatment of an aortic
aneurysm. Isolated aortitis is localized inflammation of
the aortic wall, not associated with systemic disease and
does not fit the diagnostic criteria of GCA or Takayasu
arteritis [6, 13, 14].
Early diagnosed autoimmune aortitis requires
immunosuppressant therapy. On the other hand, infectious aortitis requires antimicrobial therapy and
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surgical intervention. The diagnosis of autoimmune
aortitis can be suspected from the associated clinical
syndrome, and the American College of Rheumatology criteria [7, 8] can be used to diagnose GCA and
Takayasu diseases. However, the preoperative diagnosis of the isolated variant presents a clinical challenge,
especially in the absence of systemic symptoms. Several studies had attempted to identify the risk factors
suspecting underlying inflammatory component of the
aortic disease requiring surgery. Schmidt and associates found the incidence of aortitis was 6.1%, and the
predictors of idiopathic aortitis were a history of connective tissue disorders, diabetes mellitus, age more
than 67 years, and aortic valve disease [15]. Other
studies found that patients undergoing surgery for
aortitis complications had associated hypertension
[16–18], peripheral vascular disease [18], coronary
artery disease [18], shortness of breath, and aortic incompetence [16–18]. From Cleveland Clinic experience, they found that aortitis occurred more
frequently in females and the majority of the patients
are hypertensive and smokers and had associated aortic valve disease. All age groups can be affected by
autoimmune aortitis ranging from 20 to 87 years old
[1, 13]. Despite these trials to predict the inflammatory nature of the aneurysm, none of the risk factors
are specific.
Imaging plays a vital role in diagnosing aortitis. Computed tomography and magnetic resonance imaging had
replaced angiography as the modality of choice in aortitis [19]. Both of them show aortic wall thickening or
thinning depending on the stage of the disease, vessel
wall edema which could reflect disease activity, luminal
narrowing, periaortic thickening, and wall ulceration,
dissection or aneurysm formation [20]. MRI is superior
to CT in demonstrating the vessel wall and the edema;
however, CT can show wall calcification and disease
progression. Despite the superiority of MRI in detecting
vessel wall edema, the correlation of edema with disease
activity is controversial. MRI showed a decrease in vessel
wall edema in a patient with GCA after 2 weeks of steroid use [21]. However, in a previous study from Cleveland Clinic on 24 patients with Takayasu disease, there
was no correlation between vessel wall edema shown on
MRI and acute phase reactants [22]. Recently, FDG-PET
CT was found to have a role in diagnosing aortitis,
which shows an increase in FGD uptake in the aorta
[23–25]. In our experience, the operative inspection may
play an important role in the diagnosis of aortitis, and
the glossy white intima with only some yellow streaks is
considered the typical finding in GCA This glossy white
look represents the change from the loss of elastic lamellae and smooth muscle cells and the formation of scar
tissue rich in proteoglycans. All resected aortic tissue
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should be sent for histopathological examination to confirm the etiological diagnosis and identify the type of
vasculitis [26].
Currently, there is no standard classification that can
guide the decision of surgery. Svensson, Arafat, and their
coworkers had classified the disease based on the possible etiological factor [1]. However, recognizing the disease preoperatively still presents an ongoing challenge
and, in their series, more than half of their patients were
diagnosed postoperatively. The diagnosis of autoimmune
aortitis requires a high level of suspicious, female patients presented with ascending aortic dilatation with or
without the distal disease, and elevated inflammatory
markers should undergo further evaluation with MRI or
PET scan.

The threshold for intervention
Autoimmune aortitis causes progressive thinning of the
aortic wall, and the risk of rupture has not been evaluated before. In the series by Arafat and associates, 16%
of the patients had a surgical intervention because of
acute aortic syndrome or chronic dissection in the ascending aorta [13]. Development of aortic dissection in
patients with aortitis was attributed to the delayed use of
steroid from the time of onset of symptoms to the diagnosis, and it was found that dissection is an early complication of GCA compared with other causes of the
aneurysm [27]. There is not enough evidence in the literature supporting the intervention at specific diameter
in autoimmune aortitis [28], but considering the high incidence of acute events reported in the scarce series,
intervention at lower aortic diameters than the atherosclerotic aneurysms could be warranted.
The distal aorta
The preoperative diagnosis of vasculitis is essential to
guide the management of the distal aorta. Disease progression was not evaluated in large and several series;
however, the largest series up to date by Clifford and
Arafat and their colleagues found that 29% of the
patients required distal aortic intervention during an 8year follow-up and many patients developed other vascular lesions [13, 29]. Wang and associates found 7 of 15
patients with GCA who had ascending aortic surgery developed the distal aortic disease, and 5 required distal
reinterventions in a mean time of 58 months. The risk of
distal aortic disease was 11-fold in comparison to the
control group [30]. The progressive aortic dilatation was
noted in all levels from the arch to the infrarenal aorta
after ascending aortic surgery [31].
Despite the limited studies on autoimmune aortitis,
the current evidence supports distal disease progression
in patients with GCA and isolated aortitis [32]. Those
patients may benefit from additional prophylactic
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interventions during their primary surgery, such as the
deliberate use of elephant trunk procedure to manage
those patients. Further studies are required to adequately
describe the optimal surgical procedure for the management of these patients.

Endovascular repair
Patients who had ascending aortic surgery for autoimmune
aortitis are prone to frequent reinterventions, mostly involving the distal aortic segments. Disease progression in
the distal aorta and progressive dilatation of the weakened
inflamed distal aortic wall observed in those patients raise
the question about the feasibility of endovascular aortic repair (TEVAR). Currently, there is not enough evidence for
the feasibility of stent grafting in these patients. A study
had evaluated the results of endovascular stenting in patients with aortopathy including Marfan, GCA, and
Takayasu aortitis [33], technical success was 91.7%, endoleak occurred in 16.7%, and no aneurysm-related mortality
was reported. Recent reports had a good outcome of
TEVAR in patients with the genetic aortic disease [34];
however, reinterventions are common.
In a study by Arafat and coworkers, reinterventions after
TEVAR occurred in the distal segments because of continuous disease progression, and aortic growth, three interventions for endoleak were reported, and all reinterventions
were managed endovascularly [13]. In the same study, none
of the Takayasu patients who had ascending aortic repair
for aortitis required later TEVAR; this may reflect the progression of the aortic pathology in Takayasu patients, which
tends to be obstructive [1]. On the other hand, patients
who had isolated aortitis required more reinterventions
after TEVAR than patients with GCA and aortitis associated with systemic autoimmune disease [1, 13].
Aortic diameters at the level of the mid arch and the
maximum descending aortic diameters were decreased
post-stenting. Although the decrease in diameters was not
statistically significant, the stent graft succeeded to stop
the progressive aortic expansion in patients with aortitis
[1, 13, 29]. Patients with active inflammation of the aortic
wall may benefit from endovascular interventions since
open repair is associated with the formation of pseudoaneurysm at the suture line [35, 36]. The feasibility of endovascular interventions in inflammatory aortitis came from
sporadic case reports [37, 38] and abdominal aortic
aneurysm interventions [39]; however, the current evidence supports its feasibility. Additionally, several endovascular procedures are performed without a confirmatory
aortic specimen to exclude vasculitis [40].
The aortic valve
Aortic valve pathology was a positive predictor of inflammatory origin of the aneurysm in several studies [16–18].
Concomitant aortic valve surgery was performed in 51%
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and 80% of the patients [13, 31] who had ascending aortic
surgery for autoimmune aortitis. The aortic valve can be
affected as a part of the systemic disease as in Cogan’s syndrome and Behcet disease [41] while aortic valve affection
in Takayasu is rare. Long-term results of aortic valve
repair and the durability of aortic bioprosthesis are not
known in these patients. Mennandar and colleagues performed ascending aortic surgery in 100 patients with aortitis, 38 had an aortic valve-sparing procedure, 30 had
aortic valve replacement, and 30 patients had competent
valves. There was no difference in operative mortality and
morbidity between groups. Postoperative echo was available in 59 patients with no significant difference between
groups related to the valve and ventricular function. Two
patients with prior aortic valve-sparing procedure had aortic valve replacement after 1 year, and one developed aortic regurge and treated conservatively. They concluded
that the aortic valve-sparing procedure is technically feasible in patients with aortitis, but long-term results are
unknown [42].
Aortic valve disease is associated with autoimmune ascending aortitis; however, the inflammatory nature of
this association cannot be elicited, and reinterventions
after aortic valve repair or aortic valve-sparing procedure
is not common. This supports the feasibility of these
procedures in patients with autoimmune aortitis.

Concomitant coronary artery disease
Autoimmune diseases causing aortitis are classified as
large vessel vasculitis; however, they are not exclusive
for large vessel disease. The blindness that can occur
with GCA is attributed to small vessel affection of the
ophthalmic vessels. Concomitant coronary artery bypass
grafting (CABG) was reported in 25% of patients who
had surgery for autoimmune aortitis [1, 13]. It is not
clear whether the associated coronary lesions were atherosclerotic or vasculitis.
Several case reports described non-atherosclerotic coronary disease with or without associated aortitis [43, 44].
Many of these series reported the association of coronary artery disease with IgG4 disease [45] and used PET
scan for screening [46]. The current guidelines do not
address the management of coronary arteries in patients
presenting for surgery for autoimmune aortitis. Many of
those patients are young and asymptomatic, and screening for the coronary artery disease is not recommended.
Based on the high association between aortitis and coronary artery disease in which the etiology of both lesions
cannot be clearly separated, it is recommended to screen
high-risk patients undergoing aortic surgery for the
autoimmune cause for the presence of concomitant coronary artery disease. Patients with positive screening
results can benefit from a PET scan to demonstrate the
activity of the disease and assess the possibility of
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preoperative steroid therapy. There is no definitive recommendation on how to manage concomitant coronary
lesions; however, a similar management plan to atherosclerotic coronary artery disease is recommended until
we have enough evidence in literature towards alternate
practice.

Follow-up and immunosuppressants
Current guidelines for the management of thoracic aortic disease recommend preoperative treatment with immunosuppressant drugs in patients with elevated
inflammatory markers. However, there are no guidelines
for postoperative management of these patients [11, 28].
Rojo-Leyva and associates recommended postoperative
treatment with immunosuppressants if there is evidence
of disease progression beyond the resected segment [11].
The effect of postoperative immunosuppressant on the
incidence of reintervention is not known. In a large
series from Cleveland Clinic, postoperative immunosuppressant did not affect the reintervention rate [1]. Blumstein and fellows found that GCA patients treated with
steroids had complete resolution of the inflammation on
histological analysis compared to non-treated patients
indicating that the disease is steroid responsive [47].
Rojo-Leyva and colleagues treated 11 patients with steroids after aortic surgery and had a mean follow-up of
35.5 months without the development of an aneurysm;
however, 6 of 25 that were not treated with steroid had
a mean follow-up of 41.2 months and developed subsequent aneurysms [11]. Miller and coworkers found 10%
of 21 patients with isolated aortitis developed aneurysms
after surgical repair (2 treated with steroids) and 21% of
14 patients with GCA developed aneurysm even though
11 of them were on steroid (p value = 0.09) [10]. Wang
and associates treated 3/15 patients with postoperative
steroids, one of them developed distal aortic disease
[30]. The ineffectiveness of postoperative immunosuppressants therapy on the incidence of distal reintervention in our experience could be attributed to the late
presentation of these patients to surgery especially with
lack of signs and symptoms suggestive of inflammatory
nature of their aneurysms. Early discovery of these patients and treatment with immunosuppressants before
developing surgical aortic disease could reverse the
pathological process and slow disease progression before
medial destruction occurs.
Conclusion and recommendations
Autoimmune aortitis is an under-recognized cause of
aortic aneurysms. Preoperative diagnosis is challenging,
especially with the isolated form. High level of suspicious
is required to investigate the patients with MRI or PET
scan further. Patients with diagnosed autoimmune aortitis are prone to the development of the distal aortic
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disease, and endovascular intervention is feasible in
those patients. Patients with concomitant aortic valve
can be managed with the aortic valve-sparing procedure,
and preoperative screening for coronary disease is recommended. Immunosuppressants should be used early
before aortic dilatation, and its role postoperatively is
controversial.
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