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Abstract
To present an unrecognized vascular complication of bacillus Calmette-Guérin (BCG) therapy administered for superficial
bladder carcinoma. We also review the potential mimickers for primary angiitis of the central nervous system (PACNS) as well
as complications of intravesical BCG therapy. An 89-year-old Caucasian man with a history of relapsing high-grade bladder
carcinoma treated with intravesical BCG presented with recurring episodes of right upper limb paresthesia with clumsiness and
dysarthria. Magnetic resonance imaging of the head revealed multiple predominantly left-sided frontotemporal micronodular
peri-vascular lesions. Left frontal lobe biopsy showed non-necrotizing granulomatous vasculitis. Ziehl staining was negative.
Initially, he was treated for PACNS but his symptoms relapsed during every attempt to taper the corticosteroids. Six months later,
he developed bilateral mycobacterial endophthalmitis, caused by Mycobacterium bovis. Brain biopsy was reviewed and con-
firmed the presence of perivascular mycobacteria. A retrospective diagnosis of BCG-induced central nervous system vasculitis
was made and he was treated with high-dose corticosteroids, moxifloxacin, isoniazid, ethambutol, and rifampicin. BCG is a live
attenuated form ofMycobacterium boviswidely used as tuberculosis vaccination and intravesical therapy for superficial forms of
bladder cancer. Systemic complications affect roughly 5% of patients and can manifest months or years after the last instillation.
Cases of endophthalmitis, meningitis, aortitis, or mycotic aneurysms have been described, but no reports of CNS vasculitis have
been found. In disseminated forms of BCG infections, referred to as BCGitis, histopathology usually reveals granulomatous
inflammation. Mycobacterial cultures are often negative, making this a diagnostic challenge. This is the first documented case of
BCG-induced small-vessel CNS vasculitis.Mycobacterium bovis infection is rare and findings are often nonspecific, making the
diagnosis very difficult. Other infectious and non-infectious causes must be ruled out appropriately before considering this entity.
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Case presentation

An 89-year-old Caucasian man presented in the emergency
department for three episodes of right upper limb paresthesia
associated with limb clumsiness and once with dysarthria,
lasting 10–15 min each.

Past medical history revealed bladder carcinoma treated—
5 years ago—with transurethral bladder tumor resection, hy-
pertension, benign prostate hyperplasia, irritable bowel syn-
drome, gastroesophageal reflux, and biopsy-negative gyneco-
mastia. Two years ago, he suffered from a relapse of his blad-
der carcinoma, which was treated with transurethral resection
of the prostate and bladder tumor, as well as intravesical ba-
cillus Calmette-Guérin (BCG). Interestingly, 2 days after his
fifth and last BCG treatment, the patient developed septic
shock of unknown etiology and responded well to a short
course of intravenous antibiotics. His latest follow-up and
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cystoscopy were normal. He had no allergies, smoking, alco-
hol, or illicit drug use. His only medications were verapamil
SR 120 mg daily, celecoxib 200mg twice daily as needed, and
pantoprazole 40 mg daily.

At the moment of presentation, the patient was asymptom-
atic and complete neurological examination—including cra-
nial nerves and cerebellar tests—was completely normal.
Head computed tomography (CT) revealed discrete
leukoaraiosis. Transthoracic echocardiography, Holter moni-
toring, and Doppler ultrasound of the carotid arteries were all
normal. The patient was diagnosed with transient ischemic
attacks and was discharged with acetylsalicylic acid 80 mg
daily.

Two weeks later, he was readmitted for recurrence of his
episodic symptoms despite adequately taking his medication.
Episodes were accompanied by right-sided upper limb weak-
ness. Complete history and physical examination were unre-
markable. He was treated with clopidogrel 75 mg daily and
was admitted for further investigations.

On admission, blood work revealed a normal white blood
cell count, 4.9 × 109/L (N, 3.8–10.6 × 109/L); slightly low ab-
solute lymphocyte count, 0.9 × 109/L (N, 1.2–3.5 × 109/L);
normal hemoglobin level, 138 g/L (N, 130–180 g/L); normal
platelets, 149 × 109/L (N, 130–400 × 109/L); normal creati-
nine, 82 μmol/L (N, 58–110 μmol/L); normal C-reactive pro-
tein, 4.1 mg/L (N, 0–8.0 mg/L); normal sedimentation rate,
8 mm/h (N, 0–15 mm/h); elevated lactate dehydrogenase,
328 UI/L (N, 0–250 UI\L); slightly elevated serum
angiotensin-converting enzyme level, 74.4 U (N, 8–52 U);
and increased beta-2-microglobulin, 416.7 nmol/L (N, 68–
186 nmol/L); as well as normal serum sodium, potassium,
calcium, and coagulation parameters. Head CT was un-
changed. A CT angiography of the carotid arteries and circle
of Willis, an electroencephalography (EEG), and a trans-
cranial Doppler ultrasound were normal. Magnetic resonance
imaging (MRI) findings are shown in Fig. 1.

Meanwhile, the patient’s symptoms kept recurring on a
daily basis and he was started on levetiracetam 250 mg twice
daily with a progressive increase to 500 mg twice daily. A
lumbar puncture revealed clear fluid containing a trace of
erythrocytes, 7 × 106/L; a trace of leucocytes, 3 × 106/L; nor-
mal glucose level, 2.8 mmol/L (N, 2.5–4.5 mmol/L); and nor-
mal protein level, 0.59 g/L (N, 0.12–0.60 g/L). Flow cytome-
try and cytology performed on the cerebrospinal fluid were
negative. Tuberculin skin testing, interferon-gamma release
assay, anti-neutrophil cytoplasmic antibodies (ANCA), and
antinuclear antibodies (ANA) were all negative. Blood, CSF,
and urine cultures were negative. A search for syphilis with
rapid plasma reagin and cryptococcus with latex agglutination
were negative. Positron emission tomography (PET) was nor-
mal. A repeat MRI was preformed and demonstrated a slight
increase in the number and intensity of the left-sided lesions.
Cerebral arteriography was normal.

Faced with diagnostic uncertainty, unwavering symptoms,
and worsening MRI findings, acetylsalicylic acid, clopidogrel,
and levetiracetam were stopped and a left frontal lobe biopsy
was performed. This demonstrated chronic vascular inflamma-
tion, mostly lymphocytic (Fig. 2), with the formation of non-
necrotizing granulomas (Fig. 3) and occasional perivascular
hemorrhages. Special staining (Gram, PAS, Grocott, Whartin-
Starry, and Ziehl) was negative. The patient did not present any
features of a systemic inflammatory disorder and was diag-
nosed with primary angiitis of the central nervous system
(PACNS). He was treated with prednisone 50 mg daily, as well
as appropriate osteoporosis and pneumocystis jiroveci prophy-
laxis. After remaining symptom-free for 72 h, the patient was
discharged with a slow prednisone tapper.

One month later, while on prednisone 45 mg daily, the
patient presented with a 3-min episode of right-sided
brachiofacial paralysis associated with right arm paresthesia
and dysarthria. MRI of the head showed a net regression of
previously identified lesions, but five new small punctiform

Fig. 1 Magnetic resonance
imaging demonstrating multiple
predominantly left-sided
micronodular hyperintense white
matter lesions in T2-weighted (a)
and T1-weighted 3D Turbo Field
Echo (b) sequences
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lesions in the left frontal lobe. The patient was treated with
intravenous solumedrol 1 g daily for 3 consecutive days and a
return to prednisone 50 mg daily thereafter. Mofetil mycophe-
nolate was introduced and progressively increased to 1 g twice
daily.

Three weeks later, while on prednisone to 40 mg daily, the
patient suffered multiple episodes of bilateral facial paralysis
and bilateral upper limb paresthesias. He also complained of
fatigue with impaired cognition and attention. Physical exami-
nation revealed a slow but steady gait as well as slowing of
rapid skilled movements of the left upper limb. MRI showed a
clear increase in the number of subcortical punctiform lesions
involving all lobes bilaterally but predominantly affecting the
left frontal lobe. EEG demonstrated diffusemild electrocerebral
dysfunction with intermittent left frontotemporal dysfunction
but no clear epileptiform pattern. Intravenous pulses of
solumedrol 1 g daily were given for 3 days. At discharge,
mofetil mycophenolate was replaced with intravenous cyclo-
phosphamide 1 g every 3 weeks and prednisone was increased
to 50 mg daily.

In the following weeks, there was an increase in fatigue,
attention deficit, memory impairment, and a new onset of
expression aphasia and right-sided upper and lower limb
weakness. The Montreal Cognitive Assessment (MoCA) test
result was 10/30 (N, > 25/30). The patient was again

hospitalized for further investigation. Blood work showed an
increased white blood cell count, 13.8 × 109/L (N, 3.8–10.6 ×
109/L); low absolute lymphocyte count, 0.6 × 109/L (N, 1.2–
3.5 × 109/L); normal hemoglobin level, 144 g/L (N, 130–
180 g/L); normal platelets, 223 × 109/L (N, 130–400 × 109/
L); normal creatinine, 91μmol/L (N, 58–110μmol/L); normal
C-reactive protein, 3.0 mg/L (N, 0–8.0 mg/L); normal sedi-
mentation rate, 12 mm/h (N, 0–15 mm/h); normal lactate de-
hydrogenase, 234 UI/L (N, 0–250 UI\L); normal serum
angiotensin-converting enzyme level, 36.8 U (N, 8–52 U);
and slightly elevated beta-2-microglobulin, 204.6 nmol/L (N,
68–186 nmol/L); as well as normal serum sodium, potassium,
calcium, albumin, liver function tests, and coagulation param-
eters. Lumbar puncture was repeated and was normal includ-
ing angiotensin-converting enzyme level, bacterial, mycobac-
terial, and viral cultures, and herpes virus PCR. MRI of the
head was unchanged and a repeat PETscan was again normal.
Pathology from the frontal lobe biopsy was reviewed and the
initial diagnosis of PACNS was maintained. Intravenous
solumedrol 1 g daily for 3 days was given with significant
improvement. The patient was discharged with an increase
in his prednisone dose to 60 mg daily and the same concom-
itant cyclophosphamide treatment.

Almost 2 months later, during the prednisone taper, the
patient suffered a relapse in his usual neurologic symptoms
as well as gait instability and severe delirium. The patient also
complained of diminished visual acuity. Ophthalmologic eval-
uation revealed bilateral endophthalmitis. Given the patient’s
history of exposure to intravesical BCG and septic shock of
unknown etiology soon after, disseminated BCGitis was sug-
gested as the possible cause of the current central nervous
system vasculitis. Right vitrectomywas performed and culture
was positive forMycobacterium bovis. Urine culture was also
positive for Mycobacterium bovis (after 27 days). Cerebral
biopsy images were again reviewed and Fite-Faraco and
Auramine colorations revealed scant perivascular
mycobacteria (Fig. 4). Cyclophosphamide was stopped, treat-
ment with ethambutol 800 mg daily, pyridoxine 50 mg daily,
isoniazide 300 mg daily, rifampicin 600 mg daily,
moxifloxacin 400 mg daily, difluprednate 0.05% ophthalmic
drops four times daily, and dexamethasone ophthalmic drops
four times daily was initiated. While the hospitalization was

Fig. 2 CD3 staining demonstrating the presence of numerous T
lymphocytes

Fig. 3 Hematoxylin and eosin
staining showing granulomatous
inflammation consisting of
aggregates of epithelioid
histiocytes with a peripheral cuff
of lymphocytes and plasma cells
at × 10magnification (a) and × 20
magnification (b)
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long (6 weeks) and eventful, the patient showed a net regres-
sion of his many neurological symptoms. He was discharged
with prednisone 40 mg daily.

Eighteen months after diagnosis of BCG-induced central
nervous system vasculitis, the patient remains stable and re-
lapse-free. Current medication is unchanged except for pred-
nisone, which is now at 10 mg daily and continues to be
tapered progressively. The patient also receives intraocular
corticosteroids twice yearly. The latest two brain MRIs dem-
onstrated stability of the existing lesions and the absence of
new lesions.

Discussion

PACNS mimickers

The approach to patients with suspected primary central ner-
vous system vasculitis should include a thorough evaluation in
search of alternative etiologies and potential mimickers.
Ruling out all known causes of secondary central nervous
system vasculitis, as well as these mimicking conditions, is
necessary to make a diagnosis of PACNS (Table 1) [1].
Mimickers are classified as systemic inflammatory conditions,
infections, conditions with cerebral angiographic abnormali-
ties, and miscellaneous conditions [2]. PACNS is very rare
with an incidence of 2.4 cases per million person-years [3].
Affected patients are usually older Caucasian males and can
present with a heterogeneous constellation of symptoms in-
cluding headache, encephalopathy, cognitive decline, person-
ality changes, and/or recurrent strokes or transient ischemic
attacks [4].

Every patient should be carefully questioned and examined
to look for signs of systemic vasculitis most notably Behcet’s
syndrome, polyarteritis nodosa, granulomatosis with polyan-
giitis, eosinophilic granulomatosis with polyangiitis, or
Cogan’s syndrome. Inflammatory diseases such as systemic
lupus erythematosus, Sjogren’s syndrome, Crohn’s disease,
and sarcoidosis must also be sought out. Any bloodwork ab-
normality such as anemia or increased inflammatory markers
should increase the suspicion that an underlying systemic pro-
cess is present, as these are usually absent in PACNS.

Patients presenting with ischemic lesions should undergo a
full stroke evaluation searching for causes other than PACNS
such as atrial fibrillation, endocarditis, myxoma, atherosclero-
sis, or hypercoagulable states.

Patients diagnosed with PACNS have either angiographic
or histopathologic features suggesting vasculitis. Both of these
should be assessed properly to rule out mimickers.
Angiographic abnormalities can also be seen in reversible
cerebral vasoconstriction syndrome, fibromuscular dysplasia,
moyamoya disease, and arterial dissection, as well as lympho-
proliferative disorders.

Fig. 4 Fite-Faraco staining
demonstrating the presence of
mycobacteria

Table 1 Proposed
criteria for PACNS [1] 1. The presence of an acquired, and

otherwise unexplained, neurological or
psychiatric deficit.

2. The presence of either classic
angiographic or histopathological
features of angiitis within the CNS.

3. No evidence of systemic vasculitis or
any disorder that could cause or mimic
the angiographic or pathological
features of the disease.
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Many viral and bacterial infections can manifest symptoms
similar to PACNS, such as herpes zoster, HIV, tuberculosis,
syphilis, and lyme disease. Tuberculous and syphilitic vascu-
litis of the central nervous system have a tendency to affect the
arteries located at the base of the skull, notably the middle
cerebral and basilar arteries [5–7]. A case of BCG-induced
vasculitis of the basilar and cerebral arteries was described
in a young female many years after BCG vaccination as a
child [8]. Fungal cerebritis and vasculitis seem to have a pre-
dilection for the anterior circulation and can occur with asper-
gillosis, nocardiosis, cryptococcosis, histoplasmosis, candida,
and zygomycetes [9].

Brain biopsy is useful both to support a diagnosis of
PACNS and to rule it out by identifying other conditions,
notably infections and malignancies such as intravascular
lymphoma [10–14]. In a retrospective study of 79 patients
with suspected PACNS, brain biopsies yielded alternative di-
agnoses in 30% [15].

Cases of Degos disease (DD) and retinocerebral vasculopa-
thy with cerebral leukodystrophy (RVCL) mimicking PACNS
have also been described, both of which were fatal [16].

Complications of BCG therapy

Bacille Calmette-Guérin (BCG) is a live attenuated form of
Mycobacterium bovis and is widely used as tuberculosis vac-
cination and intravesical therapy for superficial forms of
urothelial carcinomas. The recommended treatment duration
is 1 to 3 years, based on tumor risk stratification [17, 18].

Although generally safe, common minor side effects of
intravesical BCG therapy include dysuria, hematuria, urinary
frequency, and flu-like symptoms with low-grade fever [19].
More serious side effects occur in approximately 5% of pa-
tients and include high-grade fever, granulomatous prostatitis,
granulomatous epididymo-orchitis, granulomatous hepatitis
or pneumonitis, ureteral obstruction, allergic reactions,
contracted bladder, and BCG sepsis (BCGitis) [19, 20].
BCGitis is the most serious complication and occurs in 0–
0.4% of patients [20, 21]. Any patient with high-grade fever,
persistent fever, or chills should be suspected of having
absorbed the organism—either as a result of traumatic cathe-
terization or directly through the inflamed bladder wall—and
should be treated empirically with antituberculous agents [20].
Diagnosis is clinical, as cultures often remain negative.

A retrospective study of 22 cases of BCGitis showed that
patients had a median of five instillations before developing
the complication. BCGitis was characterized by fever in 91%,
malaise in 64%, and shortness of breath in 31%. A quarter of
patients suffered from shock, most with multiple organ failure.
Twenty-eight microbiological samples were taken from 17
patients and only 2 were positive for Mycobacterium bovis.
Biopsy of the affected organ was more informative, as 10 out
of 14 (71%) demonstrated the presence of granulomas.

Seventeen patients were treated with antituberculous agents,
of which only one died [22]. Retrospectively, our patients’
shock was likely undiagnosed BCGitis. He was not given
any antituberculous agents.

The Society for Immunotherapy of Cancer 2017 guidelines
suggest that oral quinolones be considered in all patients after
BCG therapy (at least 6 h) to reduce the risk of toxicity [level
A evidence] [23]. The 2010 Canadian Urology Association
guidelines made no recommendations concerning quinolones
[24]. Our patient did not receive quinolones.

A retrospective review has identified certain vascular and
ocular complications resulting from BCG infection such as
mycotic aneurisms, aorto-enteric fistulas, infection of vascular
bypass graft, endophthalmitis, and uveitis [25]. A case of
Mycobacterium tuberculosis meningovasculitis causing
narrowing of the large arteries at the base of the brain has been
described [26]. There were no cases of small-vessel central
nervous system vasculitis caused by Mycobacterium bovis.

Conclusion

This complex case illustrates the inherent diagnostic difficulty
in evaluating patients with suspected, even confirmed, central
nervous system vasculitis. While the initial diagnosis of
PACNS was incorrect, it was appropriate at the time given
the available information and comprehensive search for alter-
native causes. Even the brain biopsy initially ruled out
mycobacteria as a cause. The unfavorable evolution and re-
fractoriness to the prednisone taper was cause for concern and
prompted repeated in-depth investigations including cultures,
which were normal, as is usually the case for BCG infections,
and falsely supported a diagnosis or PACNS. The most valu-
able information for making the right diagnosis came from
both careful review of the past medical history and the appear-
ance of endophthalmitis, which led to the demonstration of a
systemic mycobacterial presence.

This is, to our knowledge, the first documented case of
BCG-induced small-vessel central nervous system vasculitis
following intravesical therapy. Whether oral quinolones re-
duce the risk of developing such a complication is unknown.

Compliance with ethical standards

Disclosures None.
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