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A B S T R A C T

Vascular bypass graft infection with Mycobacterium bovis following Bacillus Calmette–Guérin (BCG) im-
munotherapy for bladder cancer is an incredibly rare complication. We present the case of an 85-year-old man
with a history of femorofemoral bypass who developed this complication over a year after BCG treatment. He
was successfully treated with explantation of the polytetrafluoroethylene (PTFE) graft, redo bypass with vein
graft, and antituberculous medical therapy.

1. Introduction

Bladder cancer is the ninth most commonly diagnosed malignancy
in the world [1]. In the United States, it is the sixth most common, with
approximately 80,470 new cases diagnosed in 2019 [2]. The authors’
state comprised 2580 of those cases. Bladder cancer is more common in
men than in women, and major risk factors include smoking and oc-
cupational exposure to aromatic amines and polycyclic aromatic hy-
drocarbons [3].

BCG immunotherapy is a commonly used treatment for early stage
bladder cancer. Intracavitary BCG instillation for superficial bladder
tumors was first described in 1976 in a small series of nine patients [4].
To this day, BCG remains part of both the American and European
guidelines for adjuvant therapy in superficial bladder cancer [5]. The
treatment entails intravesical instillation of this live attenuated strain of
Mycobacterium bovis.

In rare instances, patients have developed BCG infections after their
therapy. The majority of BCG infections are either disseminated
(34.4%) or local genitourinary (23.4%) in nature, with osteomuscular
infections contributing another 19.9% and vascular 6.7% [6]. Within
the vascular infection group, the most commonly seen manifestation is
the mycotic aortic aneurysm, first described in 1988 [7]. Less com-
monly, there have been cases complicated by aortoenteric fistula de-
velopment [8,9]. As well, BCG infection of aortic aneurysm endografts

has been described [10]. Similarly, there have been rare instances of
vascular bypass graft BCG infection, first described in 1999 [11]. We
present an extremely uncommon case of vascular graft infection with
Mycobacterium bovis following treatment with BCG. The patient pro-
vided consent for the publication of his case detail and images.

2. Case report

An 85-year-old man with a history of femorofemoral bypass per-
formed seven years ago for right lower extremity rest pain presented to
the emergency room with a right groin wound. His medical history
includes bladder cancer diagnosed one year prior to presentation. His
initial cancer treatment included intravesical BCG immunotherapy. His
current treatment is with an immune checkpoint inhibitor, pem-
brolizumab, a monoclonal antibody against the programmed cell death
protein 1 (PD-1) receptor found on T-cells, known to be exploited by
certain cancer cells that express the ligand PD-L1, allowing them to
avoid immune-mediated destruction [12]. This therapy was started
eight months ago. He is otherwise a former smoker with chronic ob-
structive pulmonary disease (COPD), coronary artery disease, hy-
pertension, and spinal stenosis. A left groin wound with purulent
drainage was first noted by the patient's oncologist four months prior to
presenting to the emergency room. This was managed with a 10-day
course of doxycycline, 100 mg orally twice daily, while holding the
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pembrolizumab. Following the course of antibiotics, the wound was
found by his oncologist to no longer have purulent drainage, so the
immunotherapy was resumed. Two months later, a contralateral groin
wound developed, which was treated with another 10-day course of
doxycycline. This wound continued to have purulent drainage after two
weeks of outpatient management, so he was advised to present to the
emergency room for further workup and management.

In the emergency room, the patient was evaluated by the vascular
surgery service, and was found to be afebrile with a punctate purulent
wound, without any significant associated erythema, induration, or
fluctuance. Imaging workup included a computed tomography angio-
gram (CTA), which showed a soft tissue irregularity just superficial to
the patent femorofemoral bypass graft in the right groin (Fig. 1). An
infectious disease consultation was obtained, and the patient was
started on piperacillin-tazobactam, 4.5 mg IV every 8 h, and vanco-
mycin, 15 mg/kg IV every 12 h.

The decision was made to proceed with explantation of the infected
PTFE graft, redo femorofemoral bypass with autogenous vein graft, and
bilateral sartorius muscle flap reconstruction. Based on the patient's
vein mapping results, the left superficial femoral vein was selected for
use as the conduit for the left common femoral artery to right profunda
femoral artery bypass. The PTFE graft was well-incorporated and there
were no gross signs of infection surrounding the graft, however it was
sent off for cultures regardless. The explant incisions were packed, and
a separate tunnel was made for the new vein bypass. The patient tol-
erated the procedure well.

Post-operatively, the patient was maintained on both vancomycin
and piperacillin-tazobactam. The aerobic and anaerobic cultures from
the PTFE graft showed no bacterial growth. On postoperative day
seven, after having completed 11 days of vancomycin and piperacillin-
tazobactam, the patient was discharged to rehab on a four-week course
of vancomycin, 1 g IV daily, and ceftriaxone, 2 g IV daily, as prescribed
by our infectious disease colleagues.

In the weeks following discharge, he completed his course of van-
comycin and ceftriaxone. His immunotherapy was then restarted. At
two months post-op, the acid-fast bacilli (AFB) cultures from the PTFE
graft resulted, demonstrating Mycobacterium tuberculosis complex.
The culture sensitivities demonstrated resistance to pyrazinamide, in-
dicative of Mycobacterium bovis, one of the organisms within this

complex. The Mycobacterium bovis was susceptible to ethambutol, iso-
niazid, and rifampin. Given his prior history of BCG treatment and re-
lative immunocompromised status, it was felt that this was a case of
disseminated BCG. He is being treated now with a planned course of at
least 6 months of isoniazid, 300 mg orally daily, and rifampin, 600 mg
orally daily, and he is otherwise recovering well at three months post-
op.

3. Discussion

Staphylococcus species, namely Staphylococcus epidermidis and
Staphylococcus aureus, are the most commonly isolated bacteria in
prosthetic graft infections, including those involving the femoral artery
[13]. Mycobacterium species are very uncommon isolates in cases of
vascular graft infection. One of the limited situations where Myco-
bacterium infection can be seen is following BCG treatment for bladder
cancer, which involves instillation of live attenuated Mycobacterium
bovis into the bladder. The most common of the vascular complications
seen in local or disseminated BCG infection is a mycotic aneurysm or
pseudoaneurysm, with aortoenteric fistulas and vascular bypass graft
infections being more unusual [6].

BCG immunotherapy has been commonly used for bladder cancer
treatment for over forty years, however, there have only been three
prior cases of Mycobacterium bovis vascular bypass graft infections fol-
lowing BCG therapy reported in the literature [11,14,15]. The first
reported case, like the case presented here, involved a femoral cross-
over PFTE graft [11]. That patient was successfully treated with re-
section of the graft, placement of an interposition vein graft, and an-
tibiotic therapy with isoniazid, ethambutol, and rifampin. The second
and third cases both involved axillo-femoral bypass grafts, and the
treatment similarly consisted of graft explantation with nine months
antituberculous therapy with isoniazid, ethambutol, and rifampin
[14,15]. There was also a recently reported similar case of a BCG
prosthetic joint infection, which was approached with removal of the
incision and drainage, removal of the prosthetic device, placement of a
temporary antibiotic-laden spacer, and treatment with 12 months of
rifampin, isoniazid, and ethambutol [16]. That orthopedic case fol-
lowed the same general concepts as in the present case and the above
mentioned cases, with removal of the prosthetic material,

Fig. 1. Computed tomography scan of the pelvis. The arrow marks the site of an open groin wound over the bypass graft.
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reconstruction as needed with a material more resistant to infection
(temporary in their case), and antituberculous medical therapy.

The present case differs from the previously reported cases of
Mycobacterium vascular bypass graft infection following BCG therapy,
because our patient also had received treatment with pembrolizumab,
an immune checkpoint inhibitor. Of note, reactivation of pulmonary
tuberculosis has recently been reported in patients treated with this
medication and with similar immunotherapy agents [17]. It is possible
that a similar reactivation phenomenon occurred in our patient.

4. Conclusions

In patients with a history of bladder cancer treated with BCG who
present with an infection, including those involving vascular bypass
grafts, the possibility of Mycobacterium bovis infection needs to be
considered, especially if they were also treated with pembrolizumab.
For these infections, treatment with graft explantation, bypass revision
as necessary with autogenous vein graft, and antituberculous medical
therapy appears to be effective.
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