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Aortitis Presenting as Fever of Unknown Origin

Shi-Min Yuan, MD, PhD! and Hong Lin, MD?

Patients with aortitis often present with nonspecific constitutional symptoms. Due to the
fact that aortitis is associated with inflammatory or infectious courses, patients may man-
ifest fever or fever of unknown origin. Such clinical characteristics of aortitis are unavoid-
ably brought about diagnostic dilemmas and might lead to a series of unnecessary work-ups
and maltreatment. Therefore, it is important for the clinical physicians and surgeons to
understand aortitis presenting with fever of unknown origin to avoid delayed diagnosis
and treatment. In this article, clinical and pathological features of aortitis (giant cell arte-
ritis, Takayasu arteritis and infective aortitis, etc.) with fever of unknown origin are
described and the differential diagnosis and management policy are discussed.
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Introduction

Aortitis is an abnormal inflammatory disorder of the
aortic wall with or without an extension to the aortic
branches. Among the rheumatic diseases including giant
cell arteritis (GCA), Takayasu arteritis (TA), long-standing
ankylosing spondylitis, Cogan syndrome (interstitial kera-
titis, iritis, conjunctival or subconjunctival hemorrhage,
fever and aortic insufficiency), and relapsing polychon-
dritis, there was a prevalence of aortic involvement up to
10%." The aortic involvement often causes annuloaortic
ectasia or aortic aneurysm extending from the ascend-
ing aorta into the aortic arch.” This entity may include
either infectious or noninfectious inflammatory condi-
tions with variable clinical, morphologic and prognostic
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features. In GCA, the vascular inflammation may affect
a series of arteries, such as the vertebral, coronary and
mesenteric arteries, most often the external carotid
branches, particularly the superior temporal artery, in
addition to the aorta and its branches.” The clinical man-
ifestations of aortitis/arteritis are usually vague and non-
specific constitutional presentations, such as pain, fever,
malaise, myalgia, and weight loss, etc.? Laboratory
examinations may reveal significantly elevated erythro-
cyte sedimentation rate and C-reactive protein with leu-
kocytosis and elevated neutrophils.?

Aortitis can be a common cause of fever of unknown
origin (FUO), particularly in the patients with the use of
a tumor necrosis factor-o. inhibitor (represented by
infliximab (Remicade))® or with sepsis.” The incidence
of this entity is difficult to assess, and it is often associ-
ated with diagnostic dilemma and unnecessary work-ups
due to its nonspecific manifestations.” The present arti-
cle is to discuss the diagnostic concerns of aortitis in the
presence of FUO.

Aortitis

Giant cell arteritis

GCA is a chronic vasculitis affecting the large- and
medium-sized arteries, especially the superficial cra-
nial arteries." Aorta is involved in 15% of the patients."
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Pereira et al.” noted ethnic differences of incidences of
GCA, with a 20 times lower incidence in Asians than in
Caucasians. Patients with GCA typically present with
constitutional symptoms, such as headache, jaw claudi-
cation, fever, weight loss, myalgia, arthralgia, or malaise.®
Pamuk et al.” compared GCA and polymyalgia rheu-
matica in terms of constitutional symptoms including
fever, and noted a significant higher prevalence in the
nonspecific constitutional symptoms in GCA than in poly-
myalgia rheumatica group (78.9% vs. 49.1%, p = 0.024).
In 2014, Jokar and Mirfeizi® reported 30 cases of GCA
from Iran, from which they noted that fever (20%) was
the second most common manifestation of GCA next to
headache (96.7%). One of their patients presented with
FUO, accounting for 3.3% of the whole group and 16.7%
of febrile patients. By comparison, the prevalence of
fever was 56.2% in India, 55.4% in Japan, and 42% in
Caucasian, respectively.

Zabala Lopez et al.” reported a 78-year-old patient
with GCA presented with 5-week FUO before the diag-
nosis was made with a sign of weakening temporal
pulse. His thoracoabdominal computed tomography (CT)
showed a thickened abdominal aortic wall, and the diag-
nosis was made by biopsy of the temporal artery. Tempo-
ral artery biopsy is the gold standard for diagnosis of
GCA, which reveals diffuse infiltration of the inflamma-
tory cells in the arterial walls, sometimes with giant cells
and disruption of the elastic lamina (Fig. 1). Pereira et al.”)
reported the positivities of temporal artery biopsies were
81.6% in Caucasians, 2.6% in Asians, and 15.8% in others.
Pamuk et al.” reported 19 GCA patients, 13 (68.4%) of
which had pertinent pathological changes of GCA in
biopsies of the temporal arteries, and the giant cells were
positive in 5 (26.3%) patients. Schiifer et al.!? described
a 79-year-old woman with FUO but negative temporal
artery biopsies in whom diagnosis of GCA was therefore
delayed. Further CT angiogram and positron emission
tomography (PET)-CT scan revealed diffuse extensive
active vasculitis.'? Schattner and Klepfish!? reported
three patients with prolonged fever were diagnosed as
chronic aortic dissection, GCA, and TA, respectively.
The authors stated that GCA often presented with FUO,
but rarely with left pleural effusions, whereas in TA
patients, the pleural effusions were probably resulted
from aortitis and pulmonary artery involvement.

Takayasu arteritis

TA, also known as pulseless disease, is a chronic inflam-
matory arteritis, affecting large vessels, predominately in the
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Fig. 1 Histopathology of the biopsies of the temporal arter-
ies from a patients with arteriitis temporalis and
polyarteritis nodosa showing multiple inflammatory
cell infiltration: Multiple inflammatory cell infiltra-
tion around the vasa vasorum of the arterial wall.
H&E X 10 (insertion H&E x 100).

aorta and its main branches. Although TA is a panarteritis,
the initial site of inflammation is around the vasa vasorum
and at the medioadventitial junction. TA is characterized
by arterial stenosis; however, aneurysmal formation can
also be seen in such patients. In the acute phase, patients
may present with weakness, fever, arthralgias, myalgias,
weight loss, and pleuritic pain.'® Laboratory findings
may include anemia (44%) and elevated erythrocyte sed-
imentation rate (78%).' TA can cause FUO, and is dif-
ficult to diagnose and make the patient subjected to
multiple unnecessary studies and hospitalizations. The
febrile course in an extreme TA patient was as long up to
10 months.'¥ However, TA patients rarely presented with
FUO.' Hall et al.'® reported 4 of their 32 TA patients
had FUO with an incidence of 12.5% of the patient set-
ting. In some patients with FUO, the diagnosis of TA
was established only after bruits and pulselessness were
present.!”-!9 Differential diagnosis from rheumatic heart
disease is recommended when TA patient present with
FUO associated with mitral valve regurgitation.?”

By CT angiography, Tavora et al.'¥ found that 95%
(81/85) TA patients had aortic involvement with or with-
out affecting the aortic branches, and 5% (4/85) patients
had only aortic branch involvement. As in CT angiography,
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magnetic resonance angiography may show arterial steno-
ses at multiple levels, mural thrombi, thickening of aor-
tic valve cusps, and pericardial effusions.”

Sueyoshi et al.?D reported, of 31 patients with TA,
aortic aneurysms were found in 45.2% (14/31), 52.9%
(9/17) aneurysms increased in size, and 33.3% (3/9)
enlarged aneurysms increased in size rapidly and rup-
tured during the follow-up period. In a retrospective
review, Liang et al.?» described on 64 patients with aor-
tic aneurysm resection due to noninfectious aortitis. His-
tologically, giant cells were seen in 71.9%.

The characteristic histological changes of TA are a mul-
tifocal lymphoplasmacytic infiltrate around vasa vasorum
of the adventitia with extension into the media, sometimes
with presence of giant cells and endarteritis obliterans.!?

Imaging techniques including magnetic resonance imag-
ing (MRI), CT, gallium-67 scintigraphy, and ultrasonog-
raphy that may show circular, hypoechogenic arterial
wall thickening are helpful for early diagnosis of TA pre-
senting with FUO.!» Recently, PET-CT is highly praised
for its unique diagnostic values for TA and other rheuma-
tological aortitis by an enhanced uptake value (SUV,,,.)
of 8F-fluorodeoxyglucose (FDG) in the aortic walls.?® It
is also a promising method for the assessment of disease
activity.”” A patient with a 2-month FUO, arthralgia and
elevated erythrocyte sedimentation rate was diagnosed
with TA by PET-CT, which showed enhanced uptake in
the affected aorta.”> Moreover, among serum cytokines,
tumor necrosis factor-o. might be more sensitive than
interleukins and matrix metalloproteinases for the pur-
pose of differential diagnosis of TA.2?

Pathologically, the acute phase of TA has not been
sufficiently elucidated, but reports documented thick-
ening of the wall based on radiographic investigations,
instead. The pathological characteristics of late phase of
TA are adventitial fibrosis, medial necrosis, and scarring
with chronic inflammation and fibrous intimal thicken-
ing, constituting a tree-bark gross appearance, similar to
the changes of syphilitic aortitis.!® There are edema and
mononuclear cell infiltration in the media and adventitia
as well as giant cell granulomatous reactions and laminar
necrosis.?®

Infective aortitis

Infective aortitis is uncommon, with an incidence of
0.3%—-0.4% based on autopsic series,?” but it can be lethal.
Infective aortitis most often affects the thoracic and abdom-
inal aorta.”® The underlying microorganisms associated
with infectious aortitis were most often Staphylococcus,
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Enterococcus, Streptococcus, and Salmonella species.?®
Aortitis due to Mycobacterium tuberculosis or Campylo-
bacter fetus have been reported.?® Infective endocarditis
and urinary or gastrointestinal infections might be a source
of bacteriemia responsible for the etiology of infective
aortitis.>” Symptoms vary and are usually fever, pains,
and a palpable aneurysm.3? A 48-year-old man with bac-
terial aortitis presenting with a 9-day fever and chills,
developed into infective mycotic aneurysm. Excised aor-
tic tissue revealed methicillin-resistant Staphylococcus
aureus and Enterococcus faecium.’V Of them, fever was
the most common symptom of patients with infective
aortitis.*” FUO can be a major symptom of infective aor-
titis.?? Leukocytosis and neutrophilia are seen in patients.
Erythrocyte sedimentation rate and C-reactive protein
will also be elevated. Pentraxin-3 (PTX3), a product of
protective response to inflammation, is another promis-
ing potential biomarker for infective endocarditis,?® vascu-
litis, GCA, and TA.*» PTX3 might be produced within
the vascular wall of inflammatory infiltrates by the endo-
thelial cells or macrophages, and a correlation between
plasma PTX3 level and TA activity was found.*» PTX3
is a feature of vascular inflammation in GCA, and it
was observed that GCA patients with a disease course of
<6 months showed a significant higher PTX3 level.’®

In infective aortitis, CT showed focal wall thickening,
fluid attenuation, and inflammation changes.?® CT angio-
gram may show periaortic inflammation, aortic aneu-
rysms, or progressive aortic dilation. Other CT findings
include periaortic soft-tissue masses and fluid collec-
tions.?” Early stages of aortitis show irregular enhance-
ment of the aortic wall on CT imaging, consistent with
mural and early periaortic inflammation.’?

In syphilitic aortitis, for example, pathological exam-
inations may reveal medial destruction with inflammation,
zonal necrosis, and a polymorphic infiltrate of mononu-
clear inflammatory cells.'® In a patient with syphilitic
aortitis, ascending aortic aneurysm was formed, and the
resected aortic tissues inspected histologically showed
multiple inflammatory cell infiltration in the affected
aortic wall (Fig. 2).

The overall mortality of patients with infectious aor-
titis was reported to be 21%-44%.3» Medical treat-
ment alone carries a high mortality, whereas the mortality
with surgery combined with antimicrobial treatment is
lower. Antimicrobial treatments include cephalosporins,
fluoroquinolones, and anti-staphylococcal antibiotics.
Surgical therapy (extra-anatomic and in situ bypass grafts)
and endovascular stent grafts have been used in those
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Fig. 2 Histopathology of the aortic sample of a patients with
syphilitic aortitis with ascending aortic aneurysm
showing multiple inflammatory cell infiltration in the
aortic wall, around the vasa vasorum of the aortic
wall. H&E % 100.

with ruptured or leaking thoracic aneurysms and in a lim-
ited number of patients.??

Ankylosing spondylitis, Cogan syndrome, and
relapsing polychondritis

Ankylosing spondylitis often has mild constitutional
symptoms. Fever in such patient is absent or slight, but
sometimes can be high.3 The fever was once attributed
to the presence of Klebsiella infection and human leuko-
cyte antigen B27.3> The diagnosis of ankylosing spondy-
litis is based on radiography and (or) laboratory tests of
C-reactive protein or human leukocyte antigen B27.39
The pathology of the aortitis due to ankylosing spondyli-
tis is characterized by local medial elastic destruction,
intimal thickening, and endarteritis obliterans of the
adventitia, similar to luetic aortitis.3”

Cogan syndrome is a chronic autoimmune disease
with an unknown etiology, typically presents with inter-
stitial keratitis and auditory and (or) vestibular dysfunc-
tion. The clinical manifestations of Cogan syndrome are
often nonspecific, varying among fever, arthralgias,
arthritis, cutaneous exanthema, and urticaria, etc. It is
occasionally associated with systemic vasculitis and
aortitis. Some patients with Cogan syndrome may man-
ifest as a febrile syndrome and thus it makes the diagno-
sis difficult. Decreased visual and auditory acuity can be
helpful for the diagnosis.’® PET/CT may reveal the
changes of diffuse aortitis.’” Prednisone treatment can
lead to a progressive improvement and disappearance of
fever.®

282

Relapsing polychondritis is a rare immune and inflam-
matory disorder affecting the cartilage. It can be associated
with aortic involvement and present with fever during the
disease progression. PET/CT can show a diffuse FDG
accumulation in the local site of inflammation. Patholog-
ically, the aortic wall can be infiltrated with lymphocytes
and macrophages, and fibrinoid necrosis can be noted.
Relapsing polychondritis with severe aortitis has been
successfully treated with tocilizumab.*?

Differential Diagnosis

In the differential diagnosis of aortitis presenting with
FUO, rheumatic diseases including adult Still’s disease,
polymyalgia rheumatica, late onset rheumatoid arthritis,
systemic lupus erythematosus, polyarteritis nodosa, and
Kikuchi’s disease that cause prolonged fever and eryth-
rocyte sedimentation >100 mm/hour should be consid-
ered.'” Rheumatologic serologies, complements (C3,
C4, and CH50), cryoglobulins, antineutrophil cytoplas-
mic antibody (ANCA), skin biopsy, temporal artery
biopsy, and medical imaging can be helpful for the dif-
ferential diagnosis.

There are many similarities between GCA and TA, and
they are even considered as different phenotypes of one
disease.*V They affect predominantly female patients and
white race, and are likely to relapse after successful treat-
ment.*” Nevertheless, in patients with TA, 97% of the
arterial lesions are stenotic, 3% are aneurysmal and 8%
of patients are both stenoses and aneurysms. On the con-
trary, in patients with GCA, 75% of arterial lesions are
stenotic, 62% are aneurysmal involvements of the aorta,
and 41% are both stenoses and aneurysms. However,
there are no significant differences in regard to fever
between the two diseases. In GCA, aneurysmal formation
may occur 67 years after the diagnosis is made.”

Castafier et al.*» found that patients with GCA were
17.3 times more likely to develop a thoracic aortic aneu-
rysm and 2.4 times more likely to develop an abdominal
aortic aneurysm in comparison to the general popula-
tion. Patients with GCA or isolated aortitis had signifi-
cantly larger proximal descending aortas than TA (GCA:
33.9 + 8.12 mm; isolated aortitis: 38.1 + 28.9 mm; TA:
21.1£ 1.8 mm; p =0.0012) and thoracoabdominal aortas
(p = 0.048) at discharge.*® Shu et al.>" presented the
incidence of aortic dissection in GCA (8%, 4/50) and
TA (0%, 0/8). However, the incidences of aortic dissec-
tion in GCA and TA patients presenting with fever and
FUO were unknown. Yuan* published a systematic review
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presenting the clinical features of 51 patients with aortic
dissection and FUO as a primary symptom, and only one
patient was due to GCA.

In patients with aortitis, echocardiography is recom-
mended to determine the associated infective endocardi-
tis and assess valve function under the condition of aortic
dilation. In patients with FUO, duplex ultrasonography,
MRI of the aortic arch, biopsy of the temporal artery, and
FDG-PET were preferred diagnostic means.*> The diag-
nostic value of MRI was noticeable due to its high sensi-
tivity and specificity in etiological diagnosis of FUO.%
FDG-PET/CT is praised for its sensitivity and its extreme
values in the differential diagnosis of inflammations of
patients presenting with FUO, including TA, GCA, and
immunoglobulin G4-related disease.*® It can provide
functional information for disease activity, staging,
biopsy guidance, and monitoring response to treatment.?
In patients with FUO with suspected focal infection or
inflammation, FDG-PET with intense uptake seems to
be a valuable diagnostic evidence of aortitis; however,
for early aortitis cases, MRI and PET diagnoses may be
discordant.#? FDG-PET has been proved superior to
gallium-67 scintigraphy in patients with FUO.*®

Aortitis often manifests fever, usually with prolonged
and low-grade fever; however, patients with relapsing
polychondritis can have spiking fever, and those with
infective aortitis can have high fever. A comparison of
symptom, fever style, affected lesion, imaging and histo-
logical characteristics comparing GCA, TA, infective
and other types of arteritis are shown in Table 1.

Management

Management of noninfective aortitis consists of immu-
nosuppression with high-dose corticosteroid therapy. Sur-
gery and percutaneous intervention are best avoided due
to the early complications associated with aortic wall fra-
gility, prosthetic valve dehiscence, and refractory inflam-
mation. In patients with GCA presenting with aortic valve
incompetence and ascending aortic aneurysm extending
to the proximal arch, the patients often warrant total arch
replacement and aortic valve replacement or valvoplasty.
Endovascular stent grafts with less trauma and diminished
organ injury complications in the repair of infectious aor-
titis, in particular for mycotic aneurysms, have been suc-
cessful recently.? A 6-week to lifelong suppressive oral
antibiotics is recommended.?

Patients with infective aortitis usually present with
nonspecific symptoms and many were FUO. Diagnostic

Ann Thorac Cardiovasc Surg Vol. 24, No. 6 (2018)
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work-ups could be angiography, CT angiography, and
Doppler ultrasonography. FDG-PET may show abnor-
mally increased FDG uptake in the affected aorta and
aortic branches. Treatment of choice includes high-dose
steroids and steroid-sparing drugs. In patients with
infective aortitis, who presented with fever, leukocyto-
sis, back pain, and abdominal mass, the most commonly
identified organisms could be Salmonella and Staphylo-
coccus. The surgical techniques include excision with
in situ repair, extra-anatomic bypass, and primary lateral
closure. Lopes et al.*” proposed that infected aorta exci-
sion with in situ or extra-anatomic graft placement is a
golden standard of infective aortitis. Endovascular aortic
repair is an alternative treatment of infected aortic aneu-
rysms and has obtained promising results. Patients with
combined surgical and conservative treatments are asso-
ciated with a good survival rate of 75%—100% prior to
aneurysmal formation, and a survival rate of 62% after
aneurysmal formation. The surgical mortality rate can
be up to 65% in cases of ruptured aortic aneurysm, and
the mortality rate can be as high as 90% if the patients
are treated conservatively only. The application of endo-
vascular aortic repair has led to a significantly decreased
postoperative mortality to 10.4%. A meta-analysis on
endovascular management of mycotic aorta aneurysms
by Kan et al.>® showed that the 30-day and 2-year sur-
vival rates were 89.6% * 4.4% and 82.2% *+ 5.8%,
respectively, and perioperative fever could be a signifi-
cant predictor of infection. Under such circumstances,
patients with infected aortic aneurysms were still with
increased mortality and morbidity rates irrespective of
aggressive treatments, such as extensive resection and
debridement, in situ or extra-anatomical graft insertion
and broad-spectrum antibiotics.

Conclusion

The inflammatory changes in aortitis, even the lesion
was occult could be a cause of FUO. The development of
the aortitis may predispose into fatal conditions like aor-
tic aneurysms or dissections, thus prompt diagnosis and
further treatment are crucial for promoting the patients’
prognosis. FDG-PET/CT is helpful for the differential
diagnosis of aortitis presenting with FUO.
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