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Abstract
Intravesical bacillus Calmette–Guerin (BCG) therapy is an effective and safe immunotherapy for superficial bladder cancer. 
However, reactive arthritis (ReA) is reported as an adverse event in about 0.5–1% of patients receiving intravesical BCG 
therapy. ReA is known as a kind of spondyloarthritis, the main pathological finding of which is enthesitis. Here we report 
a patient with ReA induced by intravesical BCG therapy for bladder cancer, in whom the diagnosis of ReA was supported 
by ultrasonographic findings of enthesitis and synovitis. A 69-year-old male was diagnosed with carcinoma in situ of the 
bladder and treated with intravesical BCG therapy. After the third intravesical BCG injection, pain and swelling appeared in 
both wrists. Ultrasonographic examination revealed not only intra-articular synovitis in the bilateral wrist joint, wrist flexor 
tenosynovitis, and wrist extensor tenosynovitis, but also enthesitis of the flexor carpi radialis tendon (FCR). The severe 
enthesitis of the FCR in both wrists was considered to be an important finding that supported the diagnosis in this patient. 
Thus, we diagnosed this case as ReA induced by intravesical BCG therapy. In clinical practice, ReA is often difficult to dis-
tinguish from seronegative rheumatoid arthritis and other rheumatic diseases. Ultrasonographic findings of enthesitis may 
support a definitive diagnosis for these patients.
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Introduction

Intravesical bacillus Calmette–Guerin (BCG) therapy is an 
effective and safe immunotherapy for superficial bladder 
cancer. However, reactive arthritis (ReA) is reported as an 
adverse event in about 0.5–1% of patients receiving intra-
vesical BCG therapy [1, 2]. ReA is known as a kind of spon-
dyloarthritis (SpA), the main pathological finding of which 
is enthesitis. In clinical practice, ReA is often difficult to 
distinguish from seronegative rheumatoid arthritis and other 
rheumatic diseases. Recently, high-resolution ultrasonogra-
phy has become a useful tool for diagnosing rheumatic dis-
eases [3, 4]. Currently, we can distinguish various pathologi-
cal inflammatory findings such as intra-articular synovitis, 
tenosynovitis, and enthesitis using ultrasonography [5]. Here 
we report a patient with ReA induced by intravesical BCG 

therapy for bladder cancer, in whom the diagnosis of ReA 
was supported by ultrasonographic findings of enthesitis and 
synovitis.

Case report

A 69-year-old male was diagnosed with carcinoma in situ 
(CIS) of the bladder and treated with intravesical BCG 
therapy. After the third intravesical BCG injection, pain and 
swelling appeared in the left wrist joint. Over the follow-
ing weeks, symptoms became worse and pain and swelling 
also appeared in the right wrist. Blood examination showed 
inflammatory markers to be elevated: white blood cell count 
(6000 cells/µL), C reactive protein (3.57 mg/dL) and matrix 
metalloproteinase-3 (128.6 ng/mL). Immunological (rheu-
matoid factor, anti-cyclic citrullinated peptide antibody and 
anti-nuclear antibodies) and infectious disease tests (hepa-
titis virus B and C, tuberculosis TNFγ and β-d-glucan) 
were all negative. Human leukocyte antigen (HLA) typing 
revealed the presence of A2, A26, B35, B54, Cw1, Cw9, 
DR4, DQ4, and DQ8. Ultrasonographic examination found 

 *	 Tadashi Okano 
	 ma1sa3ru@med.osaka‑cu.ac.jp

1	 Department of Orthopaedic Surgery, Osaka City University 
Graduate School of Medicine, 1‑4‑3 Asahimachi, Abeno‑ku, 
Osaka 545‑8585, Japan

http://orcid.org/0000-0002-8849-9824
http://crossmark.crossref.org/dialog/?doi=10.1007/s10396-018-0889-7&domain=pdf


164	 Journal of Medical Ultrasonics (2019) 46:163–165

1 3

not only intra-articular synovitis in the bilateral wrist joints, 
wrist flexor tenosynovitis, and wrist extensor tenosynovitis, 
but also enthesitis of the flexor carpi radialis tendon (FCR) 
(Fig. 1, left). The severe enthesitis of the FCR in both wrists 
was considered to be an important finding that supported 
the diagnosis in this patient. Thus, we diagnosed this case 
as ReA induced by intravesical BCG therapy. Symptoms 
did not improve on NSAID therapy, so methotrexate, sala-
zosulfapyridine, and prednisolone were administered. After 
1 month, the wrist pain and swelling had reduced and the 
ultrasonographic inflammatory findings had also improved 
(Fig. 1, middle). During ReA treatment, intravesical BCG 
injection was continued, and all intravesical injections were 
completed about 3 months later. After 6 months, the symp-
toms and ultrasonographic inflammatory findings had almost 
disappeared (Fig. 1, right).

Discussion

According to a previous report by Bernini et  al., about 
55% of patients with ReA due to intravesical BCG therapy 
showed polyarthritis and 37% had oligoarthritis [2]. The 
affected joints were knee (84.3%), ankle (55.1%), hand 
(39.3%), and wrist (32.6%). The relationship between HLA-
B27 and ReA is well known, and the positivity ratio of HLA-
B27 in patients with ReA was 42.6%. A recent study showed 
that not only HLA-B27, but also B35, B39, and B51 positiv-
ity were more frequent in ReA induced by intravesical BCG 

therapy [6]. In the present case, however, bilateral wrist 
arthritis, indicating oligoarthritis, was observed and HLA-
B27 was negative, but B35 was positive. Although these 
clinical and laboratory findings were not contradictory for 
the diagnosis of ReA due to intravesical BCG therapy, it 
was considered to be insufficient evidence for a definitive 
diagnosis. However, when the ultrasonographic examination 
revealed enthesitis of the FCR together with intra-articular 
synovitis and tenosynovitis, these findings confirmed the 
diagnosis of ReA. Practically, typical enthesitis, such as 
enthesis of the Achilles tendon or lateral epicondyle and 
so on, is easy to identify by physical examination. How-
ever, enthesitis with intra-articular synovitis in small joints 
is usually difficult to distinguish upon physical examina-
tion. Enthesitis is the main characteristic of SpA includ-
ing ReA, and it is important for distinguishing SpA from 
RA [7]. Using ultrasonography, we can detect the location 
of inflammation, and therefore, distinguish between intra-
articular synovitis, tenosynovitis, and enthesitis. There has 
been just one report describing ultrasonographic findings of 
ReA due to intravesical BCG therapy, but ultrasonographic 
images were not presented [8]. This is the first report show-
ing ultrasonographic enthesitis images in a patient with ReA 
induced by intravesical BCG therapy for bladder cancer.

In conclusion, we have demonstrated that patients with 
ReA induced by intravesical BCG therapy can be definitively 
diagnosed using ultrasonographic imaging of enthesitis. 
Intravesical BCG therapy has recently become a common 
treatment for superficial bladder cancer, and ReA due to 

Fig. 1   Ultrasonographic findings: not only intra-articular synovitis in 
the bilateral wrist joint, wrist flexor tenosynovitis, and wrist exten-
sor tenosynovitis, but also enthesitis of the flexor carpi radialis ten-
don (FCR) were observed (left). After 1 month, the ultrasonographic 

inflammatory findings had improved (middle). After 6  months, the 
ultrasonographic inflammatory findings had almost disappeared 
(right). These images were captured at the most severe inflammatory 
site in the same joint
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intravesical BCG therapy should be considered one of the 
adverse events. Ultrasonographic findings of enthesitis may 
support a definitive diagnosis for these patients.
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