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a b s t r a c t 

Plasmacytoid urothelial carcinomas of the bladder are rare, aggressive variants with a poor 

prognosis. Few reports have described the correlation of histopathological features with 

multiparametric magnetic resonance imaging findings in the local staging of plasmacytoid 

urothelial carcinoma. An 82-year-old woman with hematuria was referred to our hospital. 

Magnetic resonance imaging showed diffuse bladder wall thickening, with different signal 

intensities in the 2 layers—inner and outer. This case suggests that the presence of diffuse 

bladder wall thickening and varying signal intensities in the 2 layers could aid in the local 

staging of plasmacytoid urothelial carcinoma. A thickened bladder wall with restricted dif- 

fusion suggests tumor invasion, indicating that the tumor can invade the organ in contact 

with the thickened bladder wall. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

Introduction 

Plasmacytoid urothelial carcinoma (PUC) is a rare histologi-
cal type of bladder cancer characterized by discohesive cells
✩ Acknowledgements: No source of funding was received. 
✩✩ Competing interests: The authors have stated that they have no con

∗ Corresponding author. 
E-mail address: itouko0820@gmail.com (K. Ito). 

https://doi.org/10.1016/j.radcr.2022.03.034 
1930-0433/© 2022 The Authors. Published by Elsevier Inc. on behalf of U
CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4
with eccentrically placed nuclei and abundant cytoplasm re-
sembling plasma cells [1] . PUCs tend to extensively involve the
bladder wall and frequently extend into the perivesical soft
tissues [2–4] . This aggressive pattern of invasion results in a
high risk of local recurrence, metastatic disease, and cancer-
related deaths [ 5 ,6 ]. 
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Fig 1 – Contrast-enhanced computed tomography image of 
a patient with plasmacytoid urothelial carcinoma. 
The bladder reveals diffuse and marked wall thickening 
(arrows). The thickened bladder wall was is in contact with 

the uterus (U). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PUCs are commonly locally advanced at presentation [5–
7] . A considerable number of patients undergo radical surgery
(cystectomy/cystoprostatectomy, nephroureterectomy, or ex-
enteration) with the intent to cure [5–8] . Multiparametric mag-
netic resonance imaging (mpMRI) is a feasible and reasonably
accurate technique for local staging of bladder cancer to opti-
mize treatment [9–11] . 

However, there have only been few reports of correlation
between mpMRI features and histopathological findings in the
local staging of PUC. We herein report a case of PUC presenting
mpMRI features with a histopathological correlation. 

Case report 

An 82-year-old woman presented with chief complaints of
hematuria and painful urination. The blood test results were
normal. A urinary analysis indicated the red blood cell count
was not less than 100/high-power field, and the white blood
cell count was 10-19/high-power field. Urinary cytology was
classified as class III. Contrast-enhanced computed tomogra-
phy ( Fig. 1 ) revealed marked and diffuse wall thickening of the
bladder, without any apparent metastasis. Pelvic MRI ( Fig. 2 )
revealed diffuse wall thickening in the bladder. The thickened
bladder wall was in contact with the uterus. On T2-weighted
imaging (T2WI), the inner layer of the thickened bladder wall
showed high signal intensity, whereas the outer layer had low
signal intensity. Compared to the outer layer, the inner layer
was significantly hyperintense on diffusion-weighted imag-
ing (DWI). The inner and outer layers had restricted diffusion
on the apparent diffusion coefficient (ADC) map (ADC values:
0.86 × 10 −3 mm 

2 /s and 0.89 × 10 −3 mm 

2 /s, respectively). On
dynamic contrast-enhanced (DCE) fat-saturated T1-weighted
images, the inner layer showed early enhancement, and the
outer layer showed progressive enhancement ( Figs. 2 and 3 ). 

Cystoscopy showed extensive edematous mucosa with
multiple nodular lesions, and transurethral resection of the
bladder tumor was performed. Pathological examination re-
vealed muscle-invasive urothelial carcinoma (high-grade),
and the cells resembling plasma cells were found in a portion
of the bladder tumor. After transurethral resection of the blad-
der tumor, a radical cystectomy with total hysterectomy and
bilateral adnexectomy was performed owing to uterine inva-
sion. 

Grossly, the entire bladder wall showed diffuse thick-
ening ( Fig. 4 ). Histologically, the neoplasm was composed
of discohesive oval-to-round neoplastic cells with abundant
eosinophilic cytoplasm and eccentric nuclei, showing pleo-
morphism. These features partly resembled plasma cells, lym-
phoma cells, and rhabdoid cells ( Fig. 5 ). The immunohisto-
chemical profile of the tumor cells was positive for cytoker-
atin 7 and negative for CD3 and CD20 ( Fig. 6 ). Thus, a diag-
nosis of infiltrating high-grade urothelial carcinoma—PUC—
was established. They had a papillary structure in the blad-
der mucosa. The neoplastic cells extended through the lam-
ina propria into the muscularis propria of the bladder. There
was diffuse infiltration of scattered tumor cells with marked
reactive fibrosis in the muscularis propria ( Fig. 7 ). The tumor
cell density was relatively high in the mucosal layer ( Fig. 8 ).
The tumor had invaded the perivesical tissue, myometrium of
the uterus, bilateral fallopian tube, and left ovary (pathological
stage pT4a). 

Discussion 

PUC is a rare, high-grade variant of urothelial cell carcinoma
with an advanced local stage of disease at presentation and
poor prognosis [ 5 ,6 ]. MpMRI of the bladder is increasingly be-
ing used for the pretreatment evaluation of bladder tumors [9–
12] . Woo et al. [13] described imaging findings of PUC on MRI
and found the presence of diffuse wall thickening. However,
their study does not describe diffuse wall thickening with 2
layers of different signal intensities as observed in this case
[13] . Thus, this characteristic mpMRI feature has not been re-
ported so far. 

In this case, the T stage was assessed on T2WI and DCE se-
quences using the diagnostic criteria described by Tekes et al.
[14] , and on DWI as described by Takeuchi et al. [15] ; the pre-
operative local stage was T2. When the likelihood of muscle
invasion was assessed using the Vesical Imaging-Reporting
and Data System (VI-RADS), the mass was categorized as VI-
RADS 4 on DWI and DCE. The overall VI-RADS score was 4, and
muscle invasion was likely [16] . The pT4a disease could be un-
derstaged to clinical T2 using the above diagnostic criteria on
mpMRI, and this was a false-negative case for the detection of
perivesical invasion. According to a previous study conducted
by van der Pol et al. [17] , mpMRI can be specific but not sensi-
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Fig 2 – Magnetic resonance images in a patient with plasmacytoid urothelial carcinoma. On the axial T2WI (A), the bladder 
shows diffuse wall thickening. The inner layer of the thickened bladder wall (arrows) shows a high signal intensity, and the 
outer layer shows a low signal intensity. On the axial T1WI (B), the inner and outer layers of the thickened bladder wall 
show low signal intensity. On the sagittal T2WI (C), the thickened bladder wall appears in contact with the uterus. 
Compared to the outer layer, the inner layer (arrows) shows significant hyperintensity on DWI with a b-value of 1000 s/mm 

2 

(D). The inner and outer layers show low ADC values (arrows) on the ADC map. They were 0.86 × 10 −3 mm 

2 /s and 

0.89 × 10 −3 mm 

2 /s, respectively (E). DCE fat-saturated T1-weighted images acquired before and at 30, 70, and 150 s after the 
injection of gadoxetic acid. Axial subtraction (post-contrast scan delay of 30 s minus pre-contrast scan) (F) shows marked 

enhancement of the inner layer (arrows) and mild enhancement of the outer layer. Axial subtraction (post-contrast scan 

delay of 150 s minus pre-contrast scan) (G) shows strong enhancement of the inner layer (arrows) and moderate 
enhancement of the outer layer. ∗arrowheads: uterus. 
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Fig 3 – The time intensity curve of the inner layer and the 
outer layer. The time intensity curve shows early 

enhancement of the inner layer and progressive 
enhancement of the outer layer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tive to perivesical invasion. They evaluated the performance
of mpMRI for the local staging of conventional urothelial car-
cinoma of the bladder. In contrast, in this case, the mpMRI fea-
tures of the PUC were evaluated. 

DWI with the derived ADC may help in the assessment of
cellularity [18–20] . The low tumor cell density resulted from
the infiltration of scattered tumor cells with marked reac-
tive fibrosis in the muscularis propria. Therefore, the outer
layer may not show high signal intensity on DWI. Conversely,
the restricted diffusion within the inner layer could have re-
Fig 4 – Macroscopic image of resected urinary bladder specimen 

diffuse thickening. 
sulted from the relatively high tumor cell density in the mu-
cosal layer. Avcu et al. demonstrated that the mean ADC val-
ues of malignant urinary bladder lesions (1.07 ± 0.26 × 10 −3

mm 

2 /s) were significantly lower than those of benign lesions
and normal bladder wall (1.80 ± 0.19 × 10 −3 mm 

2 /s and 2.01
± 0.11 × 10 −3 mm 

2 /s, respectively) [21] . In our case, the ADC
values of the inner and outer layer were 0.86 × 10 −3 mm 

2 /s
and 0.89 × 10 −3 mm 

2 /s, respectively. These values were sig-
nificantly lower than those for benign lesions and the normal
bladder wall. 

The early enhancement of the tumor on DCE was influ-
enced by the microvessel density of the tumor [22] . The early
enhancement of the inner layer can be caused by the rela-
tively high density of tumor cells with angiogenesis in the mu-
cosal layer. Tumors with fibrous stroma, such as intrahepatic
cholangiocarcinoma and pancreatic ductal adenocarcinoma,
show progressive enhancement [ 23 ,24 ]. The progressive en-
hancement of the outer layer was attributed to the fibrous
tissue. Mai et al. [2] reported that neoplastic cells extended
through the lamina propria into the muscularis propria with
varying degrees of reactive fibrosis. 

Although the signal intensities of the uterus in contact
with the thickened bladder wall remained normal, the tumor
pathologically invaded the myometrium of the uterus. This
may reflect the aggressive nature of the PUC [25] . 

Bladder wall thickening observed by mpMRI with 2 lay-
ers of different signal intensities was correlated with the
histopathology of PUC in this reported case. We recommend
additional studies to ascertain the diagnostic usefulness of
mpMRI in similar cases. This description of mpMRI features
could lead to improvements in preoperative diagnostic stag-
ing if validated by additional prospective studies. 
with uterus and adnexa. The entire bladder wall shows 
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Fig 5 – Photomicrograph of the tumor cells (original magnification, ×400; H-E staining). The neoplasm is composed of 
discohesive oval-to-round neoplastic cells with abundant eosinophilic cytoplasm and eccentric nuclei, showing 
pleomorphism. These features partly resemble plasma cells, lymphoma cells, and rhabdoid cells. 

Fig 6 – Immunohistochemistry of the tumor cells. (A) Photomicrograph of the tumor cells (original magnification, ×200; CK7 
staining). Tumor cells show immunopositivity for CK7. (B) Photomicrograph of the tumor cells (original magnification, ×200; 
CD3 staining). Tumor cells do not show any reactivity for CD3. (C) Photomicrograph of the tumor cells (original 
magnification, ×200; CD20 staining). Tumor cells do not show any reactivity for CD20. 
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Fig 7 – Photomicrograph of the tumor cells in in the muscularis propria of the bladder (original magnification, ×100; H-E 
staining). Infiltration of scattered tumor cells is seen with marked reactive fibrosis. 

Fig 8 – Photomicrograph of resected urinary bladder specimen (original magnification, ×5; H-E staining) 
The neoplastic cells extended through the lamina propria into the muscularis propria. Tumor cell density was relatively 

high in the mucosal layer. 

 

 

 

 

 

 

In conclusion, diffuse wall thickening of the bladder con-
sisting of 2 layers with different signal intensities could lead
to the preoperative assessment of local staging in PUC. The
thickened bladder wall with restricted diffusion suggests PUC
invasion, indicating that the tumor can invade the organ in
contact with the thickened bladder wall. 

Patient consent 

Informed consent has been obtained from the patient. 
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