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A 71-year-old male presented with 1-day history of back pain. Imaging displayed an enlarging thoracic aortic aneurysm

with gas in the aortic wall. Blood cultures grew Clostridium septicum. He underwent resection, debridement, and in situ

aortic replacement with a rifampin-soaked graft under deep hypothermic circulatory arrest. His recovery was uncom-

plicated. (Level of Difficulty: Beginner.) (J Am Coll Cardiol Case Rep 2023;10:101783) © 2023 The Authors. Published by

Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
HISTORY OF PRESENTATION

A 71-year-old male with a known 5.3-cm descending
thoracic aortic aneurysm (TAA) presented after
experiencing nausea and severe mid back pain that
radiated to his abdomen and awoke him from sleep.
He had no history of recent travel, sick contacts, or
environmental exposures. Initial vital signs included
a temperature of 97.1�F, heart rate of 71 beats/min,
blood pressure of 90/51 mm Hg, and oxygen satura-
EARNING OBJECTIVES

Infectious aortitis caused by Clostridium
septicum is associated with gastrointestinal
and hematological malignancies and is a life
threatening disease. It requires prompt
treatment with broad spectrum antibiotics
and surgical resection.
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tion of 97% on 2 L of supplemental oxygen. Physical
exam was remarkable for a soft, diffusely tender
abdomen and palpable and symmetrical radial,
femoral, and pedal pulses. Laboratory findings
included a white blood cell count of 18,400 � 109/L
and a creatinine of 2.3 mg/dL. A noncontrast
computed tomography (CT) scan revealed the known
TAA with crescentic foci of emphysema around the
aneurysm believed to be within the aortic wall, which
was new compared to prior imaging. Blood cultures
were drawn; he then received fluid resuscitation and
broad-spectrum intravenous antibiotics (piperacillin-
tazobactam and vancomycin), and he was transferred
to Massachusetts General Hospital.

PAST MEDICAL HISTORY

The patient’s medical history included hypertension,
hyperlipidemia, prior transient ischemic attack,
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FIGURE 1 Preoperative Imaging
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Graves’ disease, and mantle cell lymphoma.
His past surgical history was significant for
an infrarenal abdominal aortic aneurysm and
associated occluded right iliac artery that had
been treated with an endovascular aneurysm
repair (EVAR) with an aorto-uni-iliac device
(Endurant II, Medtronic and femoral-femoral
bypass 5 years prior.

DIFFERENTIAL DIAGNOSIS
Multiplanar and volume-rendered reconstructions of colo-

calized F-18 fluorodeoxyglucose (FDG) positron emission to-

mography/computed tomography in the axial (A), sagittal

(B, C), and coronal (D) planes, and arterial phase computed

tomography angiography in the axial plane (E), 3-dimensional

reconstruction (F), and sagittal (G) and coronal (H) planes,

which show an irregular saccular aneurysm of the descending

thoracic aorta. Gas present along the thickened and enhancing

aneurysm wall (dashed arrows on G and H), and intense

circumferential FDG uptake (solid arrows on A, B, C, and D) are

findings consistent with aortic aneurysm infection.
Given the air in the aortic wall, infectious aortitis was
suspected, although alternative diagnoses including
an enlarging, symptomatic TAA and inflammatory
TAA were considered.

INVESTIGATIONS

Serial blood cultures were positive for Clostridium
septicum. CT angiography confirmed a 6.6-cm
saccular aneurysm with air within the aortic wall
and associated hyperdensity concerning for intra-
mural hematoma (Figure 1). There was no evidence of
aneurysmal rupture. The emphysema and hyper-
density were confined to the thoracic aorta and his
previous infrarenal EVAR appeared intact, without
evidence of surrounding inflammation. The CT scan
also revealed an infiltrative soft tissue mass at the
base of the appendix measuring 2.9 cm. Positron
emission tomography (PET) revealed intense radio-
tracer uptake in the TAA and the cecal mass and mild
uptake in the supradiaphragmatic and infradiaph-
ragmatic lymph nodes (Figure 1). Importantly, there
were no other areas of radiotracer uptake, including
in the region of the previous EVAR. Transthoracic
echocardiography showed normal biventricular size
and function with no valvular disease or vegetations.

MANAGEMENT

Antimicrobial therapy was broadened to meropenem,
clindamycin, and vancomycin; the patient was
scheduled for urgent replacement of the descending
thoracic aorta (DTA). Although explant of his prior
endograft was considered, it would require an extent
II thoracoabdominal repair for which the surgical risk
was prohibitive. Furthermore, the CT and PET imag-
ing lowered the suspicion for endograft involvement.
Preoperatively, a spinal drain was placed to optimize
spinal cord perfusion. General anesthesia was pro-
vided and a double lumen endotracheal tube was
placed for selective ventilation of the right lung.



FIGURE 2 Intraoperative Image Before Resection

The aneurysm was saccular in nature with surrounding inflam-

mation but no surrounding purulence.
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Neurologic monitoring included electroencephalog-
raphy and somatosensory and motor evoked poten-
tials. Hemodynamic monitoring included a right
radial arterial line and a Swan-Ganz catheter. The
patient was positioned right lateral decubitus and a
left thoracotomy was performed through the 5th

intercostal space. A large saccular aneurysm was
grossly evident in the mid DTA with signs of
impending rupture including periaortic inflammation
and a hematoma of the aortic wall (Figure 2). After
systemic heparinization, an aortic cannula was placed
in the DTA proximal to the aneurysm and a venous
cannula was placed percutaneously in the left femoral
vein and advanced to the superior vena cava under
transesophageal echocardiography guidance. A vent-
ing cannula was placed in the left atrium via the left
inferior pulmonary vein. Ventricular fibrillation
occurred at approximately 22�C. Deep hypothermic
circulatory arrest was initiated at 18�C after approxi-
mately 60 minutes of cool and 5 minutes of electro-
encephalogram silence. Retrograde whole-body
perfusion was initiated via the femoral venous can-
nula to prevent air embolism into the open aorta. The
aorta was incised 3 cm distal to the left subclavian
artery and the involved segment of aorta was resec-
ted. The aorta and surrounding tissue were inflamed,
but no purulence was encountered. A 30-mm
rifampin-soaked polyethylene graft with a single
side branch was sewn proximally using deep bites to
exclude an area of grossly uninfected but ulcerated
proximal aorta. Circulation was restored to the upper
body after 21 minutes of deep hypothermic circula-
tory arrest via cannulating the side branch of the
aortic graft, which was de-aired and clamped distally.
The distal anastomosis was performed in the DTA in
an open fashion, under continued deep hypothermia.
Distal perfusion was resumed after 39 minutes of
cross clamp time and the patient was rewarmed. The
native DTA was resected, and the periaortic tissue
was extensively debrided (Figure 3). A bovine peri-
cardial sheet was placed between the surgical graft
and the esophagus. The chest was then closed in a
standard fashion. Total bypass time was 220 minutes.

The patient was extubated on postoperative day 1.
His postoperative course was unremarkable other
than for a right pleural effusion requiring thoracent-
esis and atrial fibrillation that was managed medi-
cally. Pathologic review of the resected aortic
segment was consistent with infectious aortitis.
C. septicum was isolated from anaerobic cultures of
the resected aortic tissue. He was discharged to
rehabilitation on postoperative day 15 with a plan for
a 6-week course of intravenous penicillin G, which
was switched to ertapenem after he developed a rash
to penicillin.

DISCUSSION

Mycotic aneurysms were first described by William
Osler in 1885, named after their resemblance to a
mushroom. The terminology has since changed to
infectious aortitis to avoid confusion with fungal in-
fections.1 Infectious aortitis results from infection of
the aorta, which can be the result of contiguous
spread from adjacent organs, septic emboli (such as
from endocarditis), or hematogenous spread from
distant sources. Infected TAAs represent 16% of
infected aneurysms.2 Treatment involves immediate
initiation of broad-spectrum antibiotics and a diag-
nostic evaluation to identify an infectious source.
This includes blood, urine, and respiratory cultures,
as well as axial imaging, echocardiography, and
endoscopy as clinically indicated. Bacteriology varies
with geography, but most commonly includes Sal-
monella and Staphylococcus species, followed by
Streptococcus, Pneumococcus, and Escherichia coli.
Cultures may be negative in up to 50% of cases.3



FIGURE 3 Intraoperative Image Post-Reconstruction

Descending thoracic aorta was replaced with a rifampin-soaked

polyethylene graft (solid arrow) with a side branch (dashed

arrow) to allow cardiopulmonary bypass into the graft once

proximal anastomosis is complete.
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As per the recently published 2022 American College
of Cardiology (ACC)/American Heart Association
(AHA) guidelines on aortic disease, open surgical
repair is recommended for infectious aortitis associ-
ated with aneurysms or dissection.1 Compared to
uninfected aneurysmal disease, which only requires
aneurysmal exclusion, treatment requires excision of
the infected aortic segment, debridement of any
involved periaortic soft tissue, and in situ or extra-
anatomical reconstruction. Surgical teams must be
mindful of adjacent structures, and the presence of
transesophageal echocardiography probes or naso-
gastric tubes can be helpful in esophageal identifica-
tion and preservation. Appropriate conduits include
rifampin-soaked grafts (usually woven poly-
ethylene), silver bound grafts, cryopreserved allo-
grafts, autologous venous grafts (neo-aorto-iliac
systems), or reconstructions with xenograft pericar-
dium. Whenever possible, muscle or omental flap
coverage is encouraged to cover the prosthetic
conduit and theoretically decrease the risk of rein-
fection. Endovascular repair has emerged as a
treatment option; initially it was solely a temporizing
measure, but more recently it is also used as defini-
tive treatment in patients deemed unfit to tolerate
surgical resection. The ACC/AHA guidelines indicate
that open or endovascular repair is reasonable in pa-
tients with infectious aortitis complicated by rupture,
based on the patient’s status at presentation and
institutional expertise.1 Endovascular repair avoids
the morbidity of complex open surgery but does not
permit resection of the infected aneurysm and,
moreover, requires the placement of a stent graft in
an infected field, thus relying entirely on antibiotics
for sterilization. This, in theory, increases the po-
tential for recurrent infection, stent graft infection,
sepsis, and recurrent infectious aortitis. Post-
operatively, the ACC/AHA guidelines recommend
treatment with antimicrobial therapy of at least a
6-week duration with lifelong suppressive therapy in
select cases not amenable to interventional repair or
for patients who have recurrent infection.1

Treatment recommendations continue to be based
on case series data as there are a paucity of studies
examining infected TAAs. In a recent systematic re-
view, Sorelius et al3 identified 963 mycotic aneu-
rysms, of which 17% were TAAs, including 106 located
in the DTA. Bacteriology was notable for predomi-
nantly Staphylococcus and Streptococcus species.
Mortality at 30 to 90 days for open surgery ranged
from 7% to 20% in 38 patients vs 15% for endovascular
repair in 34 patients.3 Hsu et al4 report 32 patients
with infected TAAs, of which 10 were isolated to the
DTA. Blood cultures were positive for Salmonella
species in 57% of patients and Staphylococcus in 14%.
Of the 32 patients, 25 underwent in situ aortic
replacement and 7 were treated with antibiotics
alone. In-hospital mortality was 12% for surgical
management vs 57% for antibiotic treatment alone.
Yu et al5 described 56 infectious aneurysms, 9 of
which were in the DTA with bacteriology predomi-
nantly showing Salmonella species. Five patients
underwent in situ reconstruction with polyester
prosthetic conduit without antibiotic soaking, 3 un-
derwent polyester patch angioplasty, and 1 under-
went endovascular repair. Mortality occurred in 1
patient who underwent patch angioplasty (11%) and 2
patients developed reinfection with aortobronchial
fistula.5 Lau et al6 described 14 patients with infec-
tious TAAs including 5 with thoracoabdominal aneu-
rysms. Bacteriology revealed 29% Staphylococcus
species, 29% gram-negative species, and 14% Myco-
bacterium. All patients underwent extensive
debridement and in situ reconstruction. In-hospital
mortality was 7% and none of the survivors experi-
enced reinfection.6 Sorelius et al7 described 52
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patients with infectious TAA representing 2.6% of all
TAA repairs in Sweden between 2000 and 2016. The
bacteriology was negative in 44% of cases and
otherwise positive for Staphylococcus (30%), Strepto-
coccus (13%), and Salmonella (4%). Two patients un-
derwent open repair, 35 underwent a standard
thoracic endovascular repair, 8 underwent a
branched or fenestrated endovascular repair, and 7
underwent hybrid repair. Survival at 30-days, 3-
months, and 1-year was 92%, 88% and 78%, respec-
tively, with a reinfection rate of 17% at a median of
3 months. Significant predictors of 5-year survival
included absence of immunosuppression, negative
blood cultures, and absence of rupture on
presentation.7

To date, no trials have compared endovascular vs
open surgical repair for infected TAAs. A recent meta-
analysis of retrospective studies compared 844 open
surgical procedures to 359 EVAR for infected
abdominal aortic aneurysms and found increased
recurrent infection after EVAR (relative risk: 2.42) but
similar rates of perioperative and 1-year mortality.8

C. septicum is an anaerobic, motile, spore-forming,
toxin-producing anerobic gram-positive bacillus. It is
associated with rapid development of gas gangrene
through release of alpha toxin and has a more than
50% association with gastrointestinal malignancies.9

A recent meta-analysis reported on 72 patients with
infected aortic aneurysms, of which 56% were
abdominal, 32% thoracic, and 8% thor-
acoabdominal.10 Two-thirds of patients were male,
and the median age was 76 years. Patients either
received antibiotics alone (32%), open surgical repair
(55%), endovascular repair (7%), or management was
not specified (7%). Open surgery was associated with
68% 90-day and 25% 5-year survival and improved
survival compared to alternative therapies
(4.5 months vs 0.5 months for antibiotics alone and
1 month for EVAR). There was a 100% reinfection rate
after EVAR.10

FOLLOW-UP

At 6 weeks postoperatively, the patient remains in
good health and is fully recovered from his surgery.
He has no limitations on his daily activities. Per
consultation with infectious disease experts, he
completed a 6-week course of ertapenem and will
continue on long-term oral suppressive therapy with
metronidazole. He is currently undergoing assess-
ment for resection of his colonic malignancy.

CONCLUSIONS

Infectious aortitis represents a serious, life-
threatening condition that requires prompt treat-
ment. Sterilization with broad-spectrum antibiotic
therapy covering both gram-positive and gram-
negative bacteria followed by surgical resection and
in situ reconstruction and healthy tissue coverage is
the preferred treatment modality, and is associated
with acceptable long-term survival. Although endo-
vascular therapy is emerging as a viable alternative to
open repair in patients who cannot tolerate surgical
resection, long-term outcome data are lacking.
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