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Mycotic infrarenal aortic aneurysm due to

mycobacterium after intravesical treatment for bladder

cancer
Steve Thanh D. Pham, BS,a Ashton Lee, MD,b Janin S. Struminger, MD,c Kenneth M. Belkoff, DO,d

Bernardo Mendoza, MD,e and Scott S. Berman, MD, MHA, FACS, DFSVS,e Mesa and Tucson, Ariz
ABSTRACT
Intravesical instillation of Bacillus Calmette-Guerin, a live-attenuated strain of Mycobacterium bovis, is a common
adjuvant therapy for bladder cancer with a low incidence of serious adverse events. The case described herein illustrates a
rare complication of intravesical Bacillus Calmette-Guerin instillation that resulted from invasion of the mycobacterium
into tissue outside of the bladder lining, also known as microbial dissemination, leading to infection of the aortic wall and
development of a mycotic aneurysm, and highlights the therapeutic challenges presented by the aortic pathology in this
clinical scenario. (J Vasc Surg Cases and Innovative Techniques 2021;7:354-6.)
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Bacillus Calmette-Guerin (BCG), a live-attenuated strain
of Mycobacterium bovis, is an effective and widely used
intravesical treatment for bladder cancer.1,2 When
administered as a treatment for Ta and T1 bladder can-
cer, it causes an inflammatory response by host cells
against tumor cells.1 It is used as an adjunct treatment af-
ter resection of the bladder cancer tumor, where it has
been shown to prevent progression and recurrence of
the tumor.1 A rare complication of this treatment is mi-
crobial dissemination and infection of the aortic wall,
causing the wall to weaken and forming an aneurysm.3

This could prove dangerously fatal if not promptly
addressed. The case described herein illustrates the
complication of a mycotic aneurysm because of BCG
therapy. The patient is deceased; however, his spouse
has provided permission for use of his images for
publication.
CASE
The patient is 76-year-old man with a history of chronic

back pain. Three months before admission the patient
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developed progressive back pain, weight loss, loss of
appetite, and underwent outpatient evaluation for this.
He was in the process of being worked up for back
pain, which included magnetic resonance imaging of
his lumbar spine and a positron emission tomographic
scan. On the positron emission tomographic scan, it
was noted that there was a mass anterior to the spine
on the right side. The patient was scheduled to undergo
a biopsy of the mass. Before the biopsy, computed tomo-
graphic (CT) imaging was obtained by the radiologist
who noted that the abnormality was related to the aorta.
A subsequent CT angiogram demonstrated evidence of
a 6 cm aortic aneurysm in the infrarenal aorta with char-
acteristics suggestive of a mycotic aneurysm (Fig 1). His
past medical history included biannual intravesical infu-
sions of BCG for bladder cancer for the prior 2 years.
Fig 2 demonstrates a CT urogram performed 1 year
earlier, which shows mild aortic aneurysmal disease in
the immediate infrarenal aorta, which became the
mycotic aneurysm.
The patient was taken emergently to surgery where he

first underwent an axillo-femoral-femoral-femoral bypass
to accomplish extra-anatomic revascularization of his
lower extremities. At the same setting, he then under-
went ligation of the infrarenal aorta just below the renal
arteries with excision and debridement of the aneurysm
wall and ligation of the aortic bifurcation. This procedure
was performed using retroperitoneal exposure through
the left 11th interspace. Pathology from the excised
segment of the aortic wall demonstrated necrotizing
granulomatous inflammation (Fig 3). Aortic wall culture
eventually revealed Mycobacterium tuberculosis com-
plex by DNA probe.
The patient’s postoperative course was largely unevent-

ful and unremarkable. He was transferred to the
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Fig 1. Computed tomographic (CT) angiography demonstrating mycotic aneurysm of the infrarenal aorta (A)
axial, (B) sagittal, (C) coronal planes.

Fig 2. Native aorta 1 year prior on a computed tomo-
graphic (CT) urogram showing mild aneurysmal of the
immediate infrarenal aorta (arrow) that became the
mycotic aneurysm.
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inpatient rehabilitation unit on postoperative day 9 to
help recover from severe deconditioning due to his
long-standing back pain. Because of the pathology
report of granulomatous inflammation and with the his-
tory of BCG treatment, the patient was started on
rifampin, ethambutol, and isoniazid. At almost 6 weeks
of incubation, the aortic tissue became positive for
M. tuberculosis complex, confirmed by DNA probe. The
patient was evaluated at National Jewish Health in Den-
ver, an institution noted for expertise in treatment of
Mycobacterium infections. After the evaluation, rifampin
was discontinued and rifabutin was started due to the
inability to achieve adequate anticoagulation effect
from warfarin prescribed for atrial fibrillation. Thereafter,
therapeutic anticoagulation was achieved. The patient
tolerated the antimycobacterial regimen without a sig-
nificant adverse effect. While on therapy, he gained
weight. Five months after resection of the aneurysm,
and while still on antimycobacterial therapy, the patient
was diagnosed with recurrent bladder cancer. Four
months later the patient died from pneumonia and
sepsis while receiving chemotherapy for recurrent
bladder cancer.
DISCUSSION
Mycotic aneurysms due to BCG treatment are rare and

may involve large- and medium-sized blood vessels.2

Seventy-nine percent of mycotic aneurysms associated
with BCG treatment for bladder cancer have involved



Fig 3. Histology from the resected aneurysm wall showing
granulomatous necrosis (hematoxylin and eosin, �40).

356 Pham et al Journal of Vascular Surgery Cases and Innovative Techniques
June 2021
the aorta, with the majority involving the abdominal
aorta below the level of the kidneys.2 Symptoms are typi-
cally nonspecific and can present as weight loss, fever,
chills, malaise, and fatigue.2,4,5 Notably, back pain after
BCG treatment should raise suspicion for possible aortic
aneurysm infection.4 Based on previously reported cases,
the average time of diagnosis of a mycotic aneurysm was
19 months after BCG treatment, suggesting that mycotic
aneurysms are long-term complications.3,6

It can be a challenge to diagnose the microbial cause
as M. bovis given the tedious nature of methods required,
which include strict culture parameters, polymerase
chain reaction, and coloration techniques to examine
the bacteria.7 Microbiology labs are typically only able
to detect that the organism is related to the
M. tuberculosis species, and thus, further biochemical
testing would be required to differentiate
M. tuberculosis from M. bovis.2 These challenges could
lead to further delay in diagnosis and difficulty in identi-
fying the microbial culprit.
Another possible explanation for this complication is

that patients who present with mycotic aneurysms after
BCG treatment for bladder cancer may have an extensive
history of smoking, which may predispose them to
vascular disease.6 In our case, the patient had a 30
pack-year history of smoking but had achieved complete
cessation 20 years before this event.
Once a mycotic aneurysm has been recognized, the de-

cision on course of treatment can be based on the pa-
tient’s medical history and current health status. The
“gold standard” treatment is to excise the infected tissue
and ensure that proper blood flow is restored to the
bilateral lower extremities.7 Conservative management
is not preferred, but rather reserved for those who are un-
able to undergo a surgical operation.7 The spectrum of
treatment for a mycotic aneurysm, in general, in addition
to debridement of the infected aortic tissue, includes in
situ replacement with aortic homograft,8,9 in situ
replacement with a rifampin-soaked polyester graft,10

in situ replacement with a neoaortoiliac system created
with femoral veins,11 and as in our patient’s case, extra-
anatomic revascularization.10 An additional approach
that avoids direct surgery on the infected aorta com-
prises endovascular stent graft exclusion.12

In conclusion, although a rare complication, mycotic
aneurysm should be considered in patients who have a
history of receiving BCG intravesical treatments for
bladder cancer and develop symptoms that may be sug-
gestive of symptomatic aneurysm disease such as
abdominal or back pain. Suspecting a mycotic aneurysm
in this setting may provide the opportunity for early diag-
nosis and management to prevent aneurysmal rupture
with its attendant morbidity and mortality.
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