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Abstract

Intravesical Bacillus Calmette-Guérin (BCG) is an important treat-
ment for the management of non-muscle invasive bladder cancer 
because of its proven efficacy and favourable safety profile. The 
most common complications associated with BCG treatment are 
relatively minor. They include urinary frequency, cystitis, fever, and 
hematuria. Although serious complications are rare, patients can 
develop severe, life-threatening sepsis with disseminated mycobac-
terial infection. We report a rare case of periurethral diverticulum 
formation after intravesical BCG and review the literature on the 
potential complications of this treatment modality.

Case Report 

A 74-year-old man with high-grade non-muscle invasive 
bladder cancer was managed with transurethral resection 
followed by Bacillus Calmette-Guérin (BCG). During his 
third treatment, it was difficult to insert the catheter, but the 
patient received treatment nonetheless. One week later, he 
developed a perineal mass posterior to the scrotum that was 
fluctuant and tender. A computed tomography (CT) dem-
onstrated a 6 × 3 × 8-cm cystic collection without direct 
involvement of the bladder, prostate, or rectum (Fig. 1). The 
patient was brought to the operating room for a retrograde 
urethrogram (RUG), cystourethroscopy, and aspiration of the 
fluid collection. The RUG showed communication between 
the urethra and the collection (Fig. 2). Cystourethroscopy 
showed a small ostium in the pendulous urethra that com-
municated with the diverticulum. Percutaneous aspiration 
of the collection yielded a thick, white fluid. Cytology and 
cultures of were negative but AFB staining was positive. The 
polymerase chain reaction (PCR) confirmed the presence of 
Mycobacterium bovis, BCG subtype. 

The patient’s symptoms resolved, and, at 6 months, the 
mass had regressed. A repeat RUG showed no further diver-
ticulum (Fig. 3). This experience highlights the importance of 
deferring treatment in the setting of recent mucosal injury. In 
this paper, we review the complications of intravesical BCG.

Background 

Intravesical therapy for non-muscle invasive bladder cancer 
has been a mainstay of treatment since the 1970s.1 BCG 
remains the most effective adjuvant treatment for non-muscle 
invasive bladder cancer, as demonstrated in multiple clinical 
trials.2 It is also the most effective treatment for carcinoma in 
situ, in terms of recurrence and progression.3 BCG is a live, 
attenuated strain of Mycobacterium bovis that was isolated 
by Calmette in 1921.4 Numerous strains are currently in use, 
although there were no differences in the efficacy or side 
effects of any standard preparations among 24 trials that 
included over 4800 patients.4 Continued efforts are being 
devoted to developing safer, more effective strains and the 
addition of agents to augment the immune response.5 The 
mechanism of tumour destruction due to BCG is not fully 
understood. One potential mechanism involves internaliza-
tion of BCG by urothelial cells, which triggers an inflam-
matory cascade, inducing neutrophil and Th1 chemotaxis.6

Th1-induced production of IL-2, TNF, and IFN-γ is thought 
to mediate tumour destruction.

Side effects of intravesical BCG include local infection, 
multi-organ granulomata, reactive arthritis, hypersensitivity 
reactions, and severe BCG sepsis. Acid-fast bacilli can be 
difficult to identify despite the presence of granulomata, 
making diagnosis difficult. Because patients often initially 
present to non-urologists, educating them about these risks 
may prevent misdiagnosis and inappropriate treatment. 

The largest series of complications from BCG included 
over 2600 patients.7,8 The most common were irritative lower 
urinary tract symptoms (LUTS) (27%-95%), fever greater than 
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39.5ºC (2.9%), hematuria (1.0%), granulomatous prostati-
tis (0.9%), granulomatous pneumonitis or hepatitis (0.7%), 
arthralgia (0.5%), epididymitis (0.4%), and severe dissemi-
nated BCG sepsis (0.4%), as well as very rare rashes, ureteral 
obstruction, bladder contraction, and renal abscesses (all 
<0.3%).7,8

Methods 

We reviewed the literature on the complications of intra-
vesical BCG for the treatment of non-muscle invasive blad-
der cancer. A PUBMED search was performed using the 
keywords “intravesical,” “BCG,” and “complications;” the 
search yielded 124 publications. The abstracts were judged 
by the authors independently and have been included based 
on consensus opinion.

Prostatitis 

Granulomatous prostatitis has been documented as far back 
as 1985, when Stilmant reported it in a series of 6 patients 
receiving intravesical BCG.9 Subsequently, a larger series 
of 32 patients showed that 41% had histologically demon-
strated granulomatous prostatitis after BCG, although not 
all patients were symptomatic.10 Others have reported cases 
identified by symptomatic presentation and incidentally dur-
ing imaging.11,12 Acid-fast staining was typically positive, 
although it was not uniformly performed. Treatment with 
non-pyrazinamide antimycobacterials, ranging from single 
to triple therapy for 3-9 months, was successful.

Epididymo-orchitis 

Numerous case reports have implicated M. bovis as the 
causal agent in epididymo-orchitis following intravesical 
BCG therapy.13 The mechanism is thought to include retro-
grade migration of the bacillus into the ejaculatory ducts. 
Granulomatous epididymo-orchitis has been diagnosed as 

soon as several months and as late as 4 years after BCG.14

Cases were treated with incision and drainage, orchiectomy, 
or single and multi-agent anti-tubercular therapy for several 
months.15–17 Because granulomata can mimic a testicular 
mass on ultrasound, the threshold for performing orchiec-
tomy has been low to the detriment of the patient.18

Balanitis 

The most widely reported penile complication of BCG is 
localized infection that manifests as granulomatous inflam-
mation on biopsy. Several case reports describe yellowish 
papules or erythematous plaques on the glans, typically pre-

Fig. 1. Computed tomography (CT) scan of a patient with a painful, fluctuant 
perineal mass after intravesical BCG instillation.

Fig. 2. Retrograde urography demonstrating the presence of a pendulous 
periurethral diverticulum in the area of the perineal mass.

Fig. 3. Retrograde urography demonstrating resolution of the periurethral 
diverticulum following aspiration.
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senting after multiple cycles of BCG.19–21 Acid-fast bacilli may 
not be identified. All these lesions eventually resolved and 
no recurrence was seen at up to 18 months of follow-up.21

Ureteral obstruction 

There is one case report of ureterovesical junction obstruc-
tion in a patient undergoing intravesical BCG for non-mus-
cle invasive bladder cancer.22 The 76-year-old patient had 
a distant history of right nephroureterectomy. One week 
after receiving BCG, he became anuric. A left percutaneous 
nephrostomy tube was placed, at which time an antegrade 
nephrostogram showed complete left ureterovesical junc-
tion obstruction. The authors attributed the obstruction to 
severe inflammation of the bladder mucosa. The patient 
made a full recovery. It is unclear whether this occurs more 
frequently yet remains undetected in those who do not have 
a solitary kidney.

Bladder contraction 

The rate of bladder contraction has been reported as 0.2% 
by Lamm and colleagues.7 Nieder and colleagues reviewed 
2255 patients undergoing cystectomy for all causes. They 
found 1 male patient at each institution (0.09%) who under-
went cystectomy for bladder contracture after BCG.23,24

Although this does not represent a true incidence, it does 
suggest that bladder contraction is extremely rare. More 
research is needed in order to characterize patients who 
mount atypically strong reactions that result in bladder con-
traction. 

BCG persistence 

Bowyer and colleagues retrospectively reviewed 125 patients 
who underwent BCG to assess the prevalence of persistent 
mycobacteriuria.25 Four patients had symptomatic persis-
tent mycobacteriuria, while one patient was asymptomatic. 
These cases were diagnosed between 4.5 and 16.5 months 
after therapy. Two patients received double or triple agent 
anti-mycobaterial therapy to resolution, while the others had 
spontaneous resolution.

Orthopedic complications 

Orthopedic complications of BCG therapy include myco-
bacterial osteomyelitis and reactive arthritis. A recent series 
reported 8 cases of osteomyelitis after BCG therapy.26 Of 
these, 5 involved the vertebrae, 2 involved prostheses (1 
knee and 1 hip), and 1 was monoarticular. BCG osteomy-
elitis is more difficult to diagnose because it presents late. 
Risk factors include recent fracture, recent placement of joint 
prosthesis, impaired wound healing (as a result of diabetes) 
and relative immune suppression (diagnosis of other malig-

nancies). The sequelae of BCG osteomyeltis can be severe 
and lead to the destruction of weight-bearing bones.27

BCG-associated reactive arthritis is less morbid. It typical-
ly takes multiple instillations before onset of symptoms and 
usually manifests within 2 weeks of the most recent treat-
ment.28–30 Cases are usually polyarticular and associated with 
uveitis and fever. Laboratory studies routinely showed ESR 
and CRP. Of those tested for HLA B27, 53% were positive. 
Reactive arthritis typically responded to NSAIDs, although 
in 7 refractory cases, isoniazid and rifampin were used, and, 
in 1 case, oral prednisone was used. Patients responded to 
pharmacotherapy with resolution in all cases.28

Rheumatologic complications 

Immunological side effects from BCG therapy are not sur-
prising, given that BCG incites robust immune activation. In 
a recent review, Tinazzi and colleagues summarized over 
50 cases of arthritis and arthralgia resulting from BCG. The 
authors discuss reports of Reiter’s syndrome, polyarthritis, 
and rheumatoid-like arthritis, as well as mild arthralgias not 
otherwise specified. In most cases, patients responded to 
courses of high-dose non-steroidal anti-inflammatory drugs 
(NSAIDs). In some patients, however, particularly those with 
polyarthritis or Reiter’s syndrome, corticosteroids and pro-
phylactic isoniazid and rifampin were added. The workup 
for these patients may be relatively exhaustive given a broad 
differential, including infectious, rheumatologic, and para-
neoplastic causes.29

Remitting seronegative symmetrical synovitis pitting 
edema (RS3PE) is a polyarthritis characterized by pitting 
edema of the hands and feet, lack of bony erosions, and lack 
of rheumatoid factor (in contrast to rheumatoid arthritis).30

To date, there have been at least 2 cases of RS3PE reported 
in association with BCG.31 Typically, patients experience an 
acute onset of symmetric polyarthritis, fever, pitting edema 
in the hands and feet, and elevated CRP and ESR. Synovial, 
blood, and pharyngeal cultures are negative, including PCR 
and other acid-fast assays. HLA may be positive for B7. 
Patients respond to cessation of BCG and high-dose NSAIDs 
such as ketoprofen.

Pulmonary complications 

Two kinds of pulmonary complications are reported: hyper-
sensitivity and mycobacterial pneumonia. Hypersensitivity is 
characterized by an interstitial pattern on chest radiography, 
lymphocytosis on BAL, and absence of granulomas on lung 
biopsy, as well as sputum and tissue negativity for acid-fast 
bacilli.32 Mycobacterial pneumonia is typified by biopsies 
demonstrating granulomata and radiographic evidence of 
consolidation, although testing for AFB may be negative.33

Symptoms include fever, cough, chills, rigours and sweats.  
The difficulty in isolating AFB in cases of suspected pneu-



CUAJ • July-August 2014 • Volume 8, Issues 7-8 E543

complications of Intravesical Bacillus calmette-Guérin

monia has led some to question the diagnosis.32 However, in 
one patient with sepsis and radiographic evidence of miliary 
disease after BCG, AFB were not seen until a second patho-
logic review.34 Management for BCG-related pneumonitis 
and pneumonia includes double or triple anti-tubercular 
therapy (isoniazide, rifampin, or ethambutol). One patient 
was treated for 9 months with isoniazide and rifampin and 
was well at the 4-year follow-up.35 Another patient was treat-
ed on triple therapy for 5 months, with symptom resolution.33

Hepatic complications 

Granulomatous hepatitis can be quite severe. We reviewed 6 
cases cited in the literature between 1985 and 2007. Among 
these, there were 2 deaths [42-45].36–39 All 6 patients met the 
criteria for systemic inflammatory immune response during 
the course of their illness. Common features include fever, 
hepatosplenomegaly, transaminitis, and elevated inflamma-
tory markers. Tissue biopsy demonstrated granulomatous 
hepatitis but generally failed to reveal AFB. Patients univer-
sally had incomplete responses to isoniazid, rifampin, and 
ethambutol until steroids or IVIG were added. Steroids were 
typically maintained until symptoms resolved, whereas anti-
mycobacterial agents were continued for 6-12 months.37 The 
recovery time ranged from 7 days to 3 weeks. 

Renal complications 

Renal complications from BCG are relatively rare. At the 
tissue level, granulomatous nephritis, interstitial nephritis, 
and glomerulonephritis with immune deposits have been 
documented.38–46 Patients may fit nephritic or nephrotic 
clinical criteria. Granulomatous nephritis may cause severe 
renal compromise; one case led to nephroureterectomy.45

Another patient suffered a permanent decline in renal func-
tion.40 Interstitial nephritis from BCG can also be severe 
and is associated with acute azotemia and eosinophiluria, 
although urine AFB staining and cultures can be nega-
tive.42,43,46 Findings that suggest renal complications after 
BCG should prompt a renal biopsy. Treatment should be 
guided in consultation with a nephrologist and may include 
steroids and anti-mycobacterial therapy. Short-term hemo-
dialysis may also be required. 

Vascular complications 

There are several reports of infectious vasculitis associated 
with BCG.47–50 Unlike other complications, the tissue speci-
mens in these cases are universally positive for AFB when 
appropriate identification methods are used. BCG vasculitis 
has involved large arteries such as the aorta and popliteal 
artery leading to mycotic aneurysms and rupture. Diagnosis 
may be late due to the non-specific nature of symptoms.47

Patients who have undergone vascular surgery may be at 
increased risk.48 Treatment typically involves surgical repair 
of vessels, drainage of any abscesses, and anti-mycobacterial 
therapy for 9 to 12 months. In all reports reviewed, patients 
did well because of timely intervention.

Disseminated BCG 

Disseminated BCG has been reported as a complication of 
both non-urologic51 as well as urologic34,52,53 indications. The 
incidence after intravesical treatment is 0.4%.7 Diagnosis 
may be made empirically or through identification of acid-
fast bacilli in serum.52 Patients present with septicemia and 
hemodynamic compromise. Initial treatment should be 
aggressive and utilize as many as 5 antimicrobial agents, 
including isoniazid, rifampin, ethambutol, ciprofloxacin and 
pyrazinamide. Patients with severe hemodynamic compro-
mise often require support with corticosteroids in addition 
to anti-mycobacterial agents.34,51

Conclusions 

BCG remains the most effective treatment for prevention of 
recurrence and progression of non-muscle invasive blad-
der cancer. BCG-related complications can affect almost 
any organ, and appropriate consultation with specialists 
may be beneficial in managing these complications. BCG 
bacilli respond to isoniazid, rifampin, ethambutol, fluoro-
quinolones, clarithromycin, some aminoglycosides, and 
doxycycline, but generally not to pyrazinamide.54
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