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Abstract:
A 74-year-old man underwent intravesical bacillus Calmette-Guerin (BCG) therapy for bladder cancer and

later presented with lower left back pain. Magnetic resonance imaging of the spine showed high signal inten-

sity, diagnosed as a cystic lesion in the epidural and bilateral intestinal psoas muscle. A computed

tomography-guided needle biopsy and histological examination revealed bacteria from the family Mycobacte-

riaceae, and Mycobacterium bovis was identified using multiplex polymerase chain reaction. If lower back

pain appears in a patient who has undergone BCG therapy, it is necessary to test for tuberculous spondylitis.

In addition, QuantiFERON is useful for the differential diagnosis of M. bovis BCG infection.
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Introduction

Bacillus Calmette-Guerin (BCG), an attenuated strain of

Mycobacterium bovis, is used for vaccination of infants. The

onset of disseminated BCG infection, such as disseminated

lymphadenitis or osteomyelitis, has rarely been reported (1).

BCG has also been used to prevent superficial bladder can-

cer recurrence (2) and its serious complications such as

bladder tuberculosis, sepsis, hepatitis, encephalomyelitis,

cystitis, pyelonephritis, nephritis, prostatitis, epididymis,

aneurysms and spondylitis are rare (3). However, many

cases may not have been reported because of the lack of a

proper microbiological examination. To our knowledge, only

13 cases of tuberculous spondylitis as complications have

been reported to date.

We herein report a case of M. bovis tuberculosis spondyli-

tis that developed three months after intravesical BCG ther-

apy based on hospital records. We present this case study

because of its rare occurrence and the severe consequences

of a delayed diagnosis. An ethics statement and informed

consent were obtained.

Case Report

A 74-year-old man presented with a 7-month history of

lower left back pain following an operation. A year and a

half before admission, the patient had been diagnosed with

bladder cancer and received intravesical BCG therapy. While

receiving therapy, he developed a fever of 40℃ that amelio-

rated after a few days. He also had a history of hyperten-

sion.

At the time of hospital admission for lower back pain, the

patient’s vital signs were stable. He experienced buttock

pain when getting up, but walking was possible. A lower

limb extension elevation test was negative. Deep tendon re-

flexes were normal, and there was no motor weakness or

paresthesia.

Initial routine laboratory examinations showed microcytic

anemia, a normal white blood cell count, an erythrocyte
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Figure　1.　Plain radiograph showing T1 and L2 compression fractures.

Figure　2.　Magnetic resonance imaging (MRI) of the spine showing high signal intensity in the L1 
and L2 vertebral body, diagnosed as a cystic lesion in the Th2 to L2 level epidural and bilateral intes-
tinal psoas muscle.

Figure　3.　Mycobacterium bovis was identified using a multi-
plex polymerase chain reaction assay.

sedimentation rate of 29 mm/first hour, and a C-reactive

protein level of 0.68 mg/dL. No immunodeficiency was ob-

served, and the QuantiFERON-TB (QFT) (Cellestis, Chad-

stone, Australia) test result was negative. Plain radiographs

showed T1 and L2 compression fractures (Fig. 1). Magnetic

resonance imaging (MRI) of the pine showed a high signal

intensity in the L1 and L2 vertebral body, diagnosed as a

cystic lesion at the T2 to L2 level epidural and bilateral in-

testinal psoas muscle (Fig. 2).

Because purulent spondylitis and iliopsoas abscess were

suspected based on the imaging findings, on the same day, a

computed tomography (CT)-guided needle biopsy was per-

formed under suspicion of an infection. Bacterial cultures of

the biopsy specimens revealed infection with M. tuberculosis
group, and antimicrobial susceptibility testing showed that

only pyrazinamide was resistant. Because the QFT test re-

sult was negative and there was a history of BCG admini-

stration, purulent spondylitis caused by BCG was suspected,

and an anti-tuberculosis treatment of isoniazid (300 mg/day),

rifampicin (450 mg/day), and ethambutol (750 mg/day) was

started. At a later date, M. bovis was identified using multi-

plex polymerase chain reaction (4) (Fig. 3). Two months



Intern Med 59: 733-737, 2020 DOI: 10.2169/internalmedicine.3288-19

735

T
ab

le
.　

O
nl

y 
14

 C
as

es
 o

f 
T

ub
er

cu
lo

us
 S

po
nd

yl
it

is
 C

au
se

d 
by

 I
nt

ra
ve

si
ca

l B
ac

ill
us

 C
al

m
et

te
-G

ue
ri

n 
(B

C
G

) 
T

he
ra

py
 f

or
 B

la
dd

er
 C

an
ce

r 
ha

ve
 b

ee
n 

R
ep

or
te

d 
si

nc
e 

19
92

.

R
ef

er
en

ce

P
at

ie
n
t 

ag
e 

(y
ea

r)

D
o
se

S
it

e 
o
f 

in
fe

ct
io

n

T
im

e 
o
f 

o
n
se

t 
af

te
r 

B
C

G
 

th
er

ap
y

H
is

to
ry

 o
f 

tu
b
er

cu
lo

si
s 

o
r 

v
ac

ci
n
at

io
n
 

w
it

h
 B

C
G

Q
u
an

ti
-

F
E

R
O

N
-T

B
  

te
st

 r
es

u
lt

s

T
u
b
er

cu
li

n
 

te
st

D
ia

g
n
o
si

s 
an

d
 c

u
lt

u
re

A
n
ti

m
ic

ro
b
ia

l 
th

er
ap

y
 a

n
d
 o

u
tc

o
m

e

(5
)

6
7

4
0
 m

g
/m

o
n
th

 f
o
r 

1
2
 

m
o
n
th

s

V
er

te
b
ra

l 
o
r 

p
so

as
 

ab
sc

es
s

6
 m

o
n
th

s
N

o
 h

is
to

ry
U

n
k
n
o
w

n
U

n
k
n
o
w

n
P

o
si

ti
v
e 

ti
ss

u
e 

b
io

p
sy

 

cu
lt

u
re

s 
fo

r 
M

.1
 b

ov
is

Is
o
n
ia

zi
d
 a

n
d
 r

if
am

p
in

; 
d
is

ch
ar

g
ed

 a
ft

er
 2

 m
o
n
th

s

(6
)

9
0

W
ee

k
ly

 i
n
st

il
la

ti
o
n
 f

o
r 

6
 

w
ee

k
s

V
er

te
b
ra

l
1
 m

o
n
th

s
N

o
 h

is
to

ry
U

n
k
n
o
w

n
A

n
er

g
y

O
p
en

 s
u
rg

ic
al

 b
io

p
sy

; 

cu
lt

u
re

 p
o
si

ti
v
e 

fo
r 

M
. b

ov
is

Is
o
n
ia

zi
d
 a

n
d
 r

if
am

p
in

, 
et

h
am

b
u
to

l;
 n

o
t 

sp
ec

if
ie

d

(7
)

8
1

O
n
e 

in
st

il
la

ti
o
n
 p

er
 w

ee
k
 

fo
r 

6
 w

ee
k
s,

 t
h
en

 1
 p

er
 

m
o
n
th

 f
o
r 

2
 m

o
n
th

s

V
er

te
b
ra

l
7
 m

o
n
th

s
N

o
 h

is
to

ry
U

n
k
n
o
w

n
N

eg
at

iv
e

O
p
en

 s
u
rg

ic
al

 b
io

p
sy

; 
b
lo

o
d
 

cu
lt

u
re

 p
o
si

ti
v
e 

fo
r 

M
. b

ov
is

Is
o
n
ia

zi
d
 a

n
d
 r

if
am

p
in

 f
o
r 

1
 y

ea
r;

 a
li

v
e 

1
 y

ea
r 

la
te

r

(9
)

7
7

2
 c

y
cl

es
 (

6
 t

re
at

m
en

ts
/

cy
cl

e)

V
er

te
b
ra

l
2
 w

ee
k
s

U
n
k
n
o
w

n
U

n
k
n
o
w

n
U

n
k
n
o
w

n
P

o
si

ti
v
e 

ti
ss

u
e 

b
io

p
sy

 

cu
lt

u
re

s 
fo

r 
M

. b
ov

is
Is

o
n
ia

zi
d
, 
ri

fa
m

p
in

 a
n
d
 e

th
am

b
u
to

l 
fo

r 
6
 m

o
n
th

s,
 t

h
en

 

is
o
n
ia

zi
d
 a

n
d
 r

if
am

p
in

 f
o
r 

6
 m

o
n
th

s;
 a

li
v
e 

1
 y

ea
r 

la
te

r

(1
8
)

6
6

6
0
 m

g
/w

ee
k
 f

o
r 

1
2
 

w
ee

k
s

H
ip

 

ar
th

ro
p
la

st
y

1
.7

 y
ea

rs
U

n
k
n
o
w

n
U

n
k
n
o
w

n
A

n
er

g
y

P
o
si

ti
v
e 

su
rg

ic
al

 c
u
lt

u
re

 f
o
r 

M
. b

ov
is

Is
o
n
ia

zi
d
 a

n
d
 r

if
am

p
in

; 
d
ie

d
 o

f 
lu

n
g
 c

an
ce

r 
3
 y

ea
rs

 l
at

er

(1
0
)

7
9

O
n
e 

in
st

il
la

ti
o
n
 p

er
 w

ee
k
 

fo
r 

8
 w

ee
k
s

V
er

te
b
ra

l
2
.5

 y
ea

rs
U

n
k
n
o
w

n
U

n
k
n
o
w

n
U

n
k
n
o
w

n
S

u
rg

ic
al

 t
is

su
e 

cu
lt

u
re

s 

p
o
si

ti
v
e 

fo
r 

M
. b

ov
is

Is
o
n
ia

zi
d
 a

n
d
 r

if
am

p
in

 f
o
r 

1
2
 m

o
n
th

s;
 a

li
v
e 

1
 y

ea
r 

la
te

r

(1
1
)

7
6

6
 w

ee
k
l y

 c
y
cl

es
V

er
te

b
ra

l
7
 y

ea
rs

N
o
 h

is
to

ry
U

n
k
n
o
w

n
N

eg
at

iv
e

P
o
si

ti
v
e 

ti
ss

u
e 

b
io

p
sy

 

cu
lt

u
re

s 
fo

r 
M

. b
ov

is
Is

o
n
ia

zi
d
, 
ri

fa
m

p
in

 a
n
d
 e

th
am

b
u
to

l 
fo

r 
1
2
 m

o
n
th

s;
 n

o
t 

sp
ec

if
ie

d

(1
2
)

7
2

W
ee

k
ly

 i
n
st

il
la

ti
o
n
 f

o
r 

6
 

w
ee

k
s

V
er

te
b
ra

l
1
2
 y

ea
rs

U
n
k
n
o
w

n
U

n
k
n
o
w

n
A

n
er

g
y

O
p
en

 s
u
rg

ic
al

 b
io

p
sy

; 

cu
lt

u
re

 p
o
si

ti
v
e 

fo
r 

M
. b

ov
is

Is
o
n
ia

zi
d
, 
ri

fa
m

p
in

 a
n
d
 e

th
am

b
u
to

l 
fo

r 
1
2
 m

o
n
th

s;
 a

li
v
e 

1
.5

 y
ea

rs
 l

at
er

(1
3
)

5
8

U
n
k
n
o
w

n
V

er
te

b
ra

l 

an
d
 a

o
rt

ic
 

g
ra

ft

3
 y

ea
rs

U
n
k
n
o
w

n
U

n
k
n
o
w

n
N

eg
at

iv
e

P
o
si

ti
v
e 

ti
ss

u
e 

b
io

p
sy

 

cu
lt

u
re

s 
fo

r 
M

. b
ov

is
Is

o
n
ia

zi
d
, 
ri

fa
m

p
in

 f
o
r 

1
2
 m

o
n
th

s;
 a

li
v
e 

1
.5

 y
ea

rs
 l

at
er

(1
4
)

9
4

U
n
k
n
o
w

n
V

er
te

b
ra

l
5
 m

o
n
th

s
U

n
k
n
o

w
n

U
n
k
n
o
w

n
U

n
k
n
o
w

n
P

o
si

ti
v
e 

ti
ss

u
e 

b
io

p
sy

 

cu
lt

u
re

s 
fo

r 
M

. b
ov

is
U

n
k
n
o
w

n

(1
5
)

7
0

1
2
.5

 m
g
 e

v
er

y
 w

ee
k
 f

o
r 

6
 w

ee
k
s

V
er

te
b
ra

l 

an
d
 a

o
rt

ic
 

an
eu

ry
sm

1
 m

o
n
th

U
n
k
n
o
w

n
U

n
k
n
o
w

n
U

n
k
n
o
w

n
O

p
en

 s
u
rg

ic
al

 b
io

p
sy

; 

cu
lt

u
re

 p
o
si

ti
v
e 

fo
r 

M
. b

ov
is

Is
o
n
ia

zi
d
, 
ri

fa
m

p
in

 a
n
d
 e

th
am

b
u
to

l 
fo

r 
1
2
 m

o
n
th

s;
 a

li
v
e 

1
.5

 y
ea

rs
 l

at
er

(1
6
)

8
2

8
 c

y
cl

es
V

er
te

b
ra

l
1
6
 m

o
n
th

s
U

n
k
n
o

w
n

N
eg

at
iv

e
U

n
k
n
o
w

n
O

p
en

 s
u
rg

ic
al

 b
io

p
sy

; 

cu
lt

u
re

 p
o
si

ti
v
e 

fo
r 

M
. b

ov
is

Is
o
n
ia

zi
d
, 
ri

fa
m

p
in

 a
n
d
 e

th
am

b
u
to

l 
fo

r 
6
 m

o
n
th

s;
 a

li
v
e 

1
 

y
ea

r 
la

te
r

(1
7
)

6
4

5
 i

n
st

il
la

ti
o
n
s

V
er

te
b
ra

l
6
 m

o
n
th

s
U

n
k
n
o
w

n
U

n
k
n
o
w

n
U

n
k
n
o
w

n
P

o
si

ti
v
e 

ti
ss

u
e 

b
io

p
sy

 

cu
lt

u
re

s 
fo

r 
M

. b
ov

is
Is

o
n
ia

zi
d
, 
ri

fa
m

p
in

, 
et

h
am

b
u
to

l,
 c

y
cl

o
se

ri
n
e 

an
d
 

m
o
x
if

lo
x
ac

in
 f

o
r 

1
2
 m

o
n
th

s;
 n

o
t 

sp
ec

if
ie

d

T
h
is

 c
as

e
7
4

U
n
k
n
o
w

n
V

er
te

b
ra

l
1
.5

 y
ea

rs
N

o
 h

is
to

ry
N

eg
at

iv
e

U
n
k
n
o
w

n
P

o
si

ti
v
e 

ti
ss

u
e 

b
io

p
sy

 

cu
lt

u
re

s 
fo

r 
M

. b
ov

is
Is

o
n
ia

zi
d
, 
ri

fa
m

p
in

 a
n
d
 e

th
am

b
u
to

l 
fo

r 
1
2
 m

o
n
th

s;
 a

li
v
e 

1
 y

ea
r 

la
te

r

1
M

.:
 M

y
co

b
ac

te
ri

u
m



Intern Med 59: 733-737, 2020 DOI: 10.2169/internalmedicine.3288-19

736

later, the patient’s lower left back pain had resolved com-

pletely. One year after antituberculous treatment had been

started, the patient was pain-free with no functional limita-

tions or recurrent infection.

Discussion

Intravesical BCG therapy for the treatment of superficial

bladder cancer has a low risk of extravesical complications,

which are rare (5), but adverse effects such as cystitis, a fe-

ver, hematuria, prostatitis, arthralgias, and reactive arthritis

are relatively common. The first study to mention tubercu-

lous spondylitis caused by intravesical BCG therapy was re-

ported in 1992, but only 13 cases related to intravesical

BCG therapy for bladder cancer have been reported

since (6-17) (Table). In most cases, BCG spondylitis devel-

ops several months after intravesical BCG therapy, while

some cases may develop several years later, but the cause is

unknown (13). It is important to confirm the history of in-

travesical BCG for the differential diagnosis because M. bo-
vis BCG may spread hematogenously to distant sites over

the course of months or years and develop into M. bovis
BCG infection.

Several risk factors are associated with an incidence of

disseminated BCG infection, such as bladder epithelium in-

jury, urethral injury during BCG installation, deep bladder

tumor resection, pelvic radiation, severe cystitis, a bladder

biopsy, and prostate resection (5, 7, 18). However, since

these risk factors were not observed in the present case, it

was necessary to differentiate tuberculous spondylitis, de-

spite the absence of any risk factors.

The QFT test is useful for the differential diagnosis of M.
bovis BCG and M. tuberculosis when there is no history of

tuberculosis. Specific antigens used in QFT testing are pre-

sent in non-BCG M. tuberculosis complex but are not pre-

sent in M. bovis BCG; therefore, they are useful for differ-

entiation. When the QFT test is negative and the histological

examination reveals the presence of pathogenic bacteria

from the Mycobacteriaceae family, clinicians should strongly

suspect M. bovis BCG infection. Of course, this method is

not useful if the patient already has a history of infection

with M. tuberculosis and is already positive for QFT. The

existence of anti-interferon γ autoantibody in the present

case was very unlikely because the successful evaluation by

QFT suggested that IFNγ in the positive control had been

normally measured.

During differentiation, we also performed a multiplex po-

lymerase chain reaction (PCR) assay using a dual-priming

oligonucleotide system targeting the RD1 gene for simulta-

neous identification of the M. tuberculosis complex and M.
bovis BCG (4). In our case, the QFT test was negative, and

multiplex PCR revealed that the M. tuberculosis complex

was M. bovis BCG.

All strains of M. bovis are resistant to pyrazinamide, but

M. tuberculosis is not. Therefore, isoniazid and rifampicin

with ethambutol should be used as first-line agents to treat

M. bovis infections (11). There is no clear evidence concern-

ing the ideal duration of treatment for BCG spondylitis. For

general treatment of tuberculosis when pyrazinamide cannot

be used, RFP, INH and EB are continued for two months,

and RFP and INH are continued for seven months. This

case was resistant to pyrazinamide, and after confirming

clinical symptoms and improvement in CRP, RFP, INH and

EB were continued for three months and RFP and INH for

four and a half months. If tuberculous spondylitis is resistant

to antibiotics, or if neurological symptoms or instability of

the spinal column appears, surgery should also be consid-

ered (19).

In conclusion, this case highlighted two important issues.

First, BCG spondylitis can occur several years after in-

travesical BCG. Thus, it is necessary to test for tuberculous

spondylitis if lower back pain appears in a patient who has

undergone BCG therapy. Second, the QFT test is useful for

the differential diagnosis of M. bovis BCG infection.
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