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Abstract

An inflammatory myofibroblastic tumor (IMT) is a distinctive neoplasm composed of myofi-
broblastic and fibroblastic spindle cells, accompanied by inflammatory infiltration of plasma
cells, lymphocytes, and eosinophils. IMTs rarely occur in the urinary bladder. It is important to
distinguish this tumor from other malignant spindle cell tumors. Herein, we report a patient
with an IMT showing muscle invasion, who underwent a transurethral resection of the blad-
der tumor and, at a later date, partial cystectomy. The resected tumor specimen revealed a
proliferation of spindle-shaped cells on a background of plasma cells and lymphocytes. Im-
munohistochemical staining showed the tumor to be positive for anaplastic lymphoma ki-
nase (ALK), smooth muscle actin, and vascular endothelial growth factor (VEGF). Such histo-
pathological findings were indicative of an IMT, suggesting the use of inhibitors of ALK and

VEGF as pharmacotherapy. © 2016 The Author(s)
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Introduction

An inflammatory myofibroblastic tumor (IMT) is a distinctive neoplasm composed of
myofibroblastic and fibroblastic spindle cells accompanied by inflammatory infiltration of
plasma cells, lymphocytes, and eosinophils [1]. IMTs rarely occur in the urinary bladder. It is
important to distinguish this tumor from other malignant spindle cell tumors, such as the
sarcomatoid variant of urothelial carcinoma and leiomyosarcoma. We report a case of IMT of
the urinary bladder in a 52-year-old male diagnosed by transurethral resection of the blad-
der tumor (TURBT) treated by partial cystectomy.

Case Presentation

The patient was a 52-year-old male who presented with asymptomatic gross hematuria.
His medical history revealed a diagnosis of rheumatoid arthritis 3 years ago, and predniso-
lone 10 mg/day was subsequently prescribed. Cystoscopy revealed a solitary nonpapillary
tumor with surrounding edema at the dome of the bladder (fig. 1a). Enhanced computed
tomography (CT) and magnetic resonance imaging (MRI) revealed an early enhancing blad-
der tumor infiltrating the outside of the bladder muscle layer (fig. 1). There was no metasta-
sis.

He subsequently underwent TURBT. Intraoperative findings showed a large solid blad-
der mass, measuring approximately 3 cm from the dome to the anterior wall of the bladder.
Its smooth surface was not typical of urothelial carcinoma. We resected the tumor to the
depth of the muscle layer, but normal muscle tissue was not seen. We consequently diag-
nosed this tumor as a muscle-invasive bladder tumor.

Histopathology results were consistent with an IMT. The bladder tissue, including mus-
cle, was widely infiltrated by spindle cells in a myxoid stroma accompanied by infiltration of
inflammatory cells (fig. 2a, b). Moderate nuclear atypia was confirmed in the cells. Mitotic
activity was inconspicuous, with no atypical mitotic figures identified. Immunohistochemical
staining was positive for vimentin and smooth muscle actin (fig. 2c) and negative for
AE1/AE3, desmin, myogenin, S-100, CD34, c-kit, CD68, and bcl-2. MIB-1 positivity was max-
imally estimated to be approximately 2% (data not shown). Conclusively, we diagnosed this
tumor as an IMT with muscle layer infiltration.

We subsequently performed a partial cystectomy. The excised specimen is shown in fig-
ure 2d. A pathological examination of the excised specimen revealed the proliferation of
spindle cells expanding into the bladder musculature, accompanied by inflammatory cell
infiltration. There was no neoplastic urothelium. A conclusive diagnosis of this tumor as an
IMT was made. For the assessment of therapeutic options, we measured the expressions of
anaplastic lymphoma kinase (ALK), vascular endothelial growth factor (VEGF), and cycloox-
ygenase 2 (COX2), known as growth factors involved in tumor proliferation. Immunohisto-
chemical staining was positive for ALK and VEGF and negative for COX2 (fig. 3). To date, the
patient has been followed for 3 years without any evidence of recurrence.

Discussion

The first report of an IMT of the urinary bladder was made in 1980 [2]. It is character-
ized by atypical spindle cell proliferation and inflammatory cell infiltrates primarily involv-
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ing lymphocytes and plasma cells. Although it has been associated with trauma, surgery, and
infection, the majority of IMT cases occur spontaneously. IMT tumors are classified as inter-
mediate (rarely metastasizing) tumors according to the WHO classification of soft tissue
tumors. IMTs occur in the mesentery, omentum, retroperitoneum, pelvis, and abdominal soft
tissues in 73% of cases [1]. However, the occurrence of an IMT in the urinary bladder is unu-
sual. A systematic review by Teoh et al. [3] evaluated 182 IMT cases and found a mean age of
patients of 38.9 years, with a predilection for females.

IMTs resemble malignant spindle cell tumors, such as sarcomatoid carcinoma, leiomyo-
sarcoma, or rhabdomyosarcoma, making diagnosis difficult [4]. Recent reports have indicat-
ed that ALK, which was originally identified as a protein overexpressed in anaplastic large-
cell lymphomas, was also overexpressed in a substantial proportion of IMTs [5, 6]. A positive
finding of ALK by immunohistochemistry in up to 87.5% of IMTs can be useful for the differ-
entiation of IMTs from other spindle cell tumors. In this case, ALK immunohistochemistry
was positive and useful for a definite final diagnosis.

ALK gene translocation in IMTs has also been reported, for which detection by fluores-
cence in situ hybridization (FISH) is useful. However, performing FISH in paraffin-embedded
specimens is questionable for obtaining a precise diagnosis. ALK protein expression, as de-
termined by immunohistochemistry, correlates well with the presence of a rearrangement in
the ALK gene [7, 8]. Therefore, we did not undertaken FISH analysis in this case because of
the strong immunohistochemical positivity of ALK.

In the consideration of a therapy for IMT, surgical resection is first recommended. In a
systematic review undertaken in 2014, most patients underwent TURBT (60.8%); others
had partial (29.2%) and radical cystectomy (9.2%), and 5 patients experienced local recur-
rence [3]. Complete surgical resection is important to avoid local recurrence [9]. While par-
tial or radical cystectomy ensures complete resection of IMT, TURBT is also a considerable
choice, given the benign course of an IMT. In the present case, CT, MR, and the examination
of a TURBT indicated a muscle layer-infiltrating lesion, so we performed a partial cystecto-
my. There were no reports as to the safety margin of IMT in the bladder at partial cystecto-
my. We performed the operation by setting a margin of about 1 cm, and there was no sign of
local recurrence in the bladder wall. For performing the operation while keeping the bladder
capacity, further investigation as to the surgical margin should be made in the future.

For a nonresectable IMT, pharmacotherapy has also been reported. COX2 and VEGF ex-
pression have been detected in IMTs and are thought to be therapeutic targets [10]. Addi-
tionally, as an anti-inflammatory drug, COX2 inhibitors used for nonresectable IMTs have
often been reported [11]. An ALK inhibitor, crizotinib, has also been used in the treatment of
IMTs [12]. In the present case, we examined COX2, VEGF, and ALK protein expression with
immunohistochemistry and found IMT tissues to be VEGF and ALK positive. Prednisolone
has previously been prescribed in this case. We also thought that the tumor was resectable
by partial cystectomy and therefore decided against a course of pharmacotherapy. However,
in the case of recurrence when the tumor is not resectable, pharmacotherapy may become a
viable therapeutic option.

In conclusion, an IMT is a rare neoplasm of unknown malignant potential. A typical IMT
can be locally aggressive and may require radical surgical resection; close follow-up is there-
fore warranted.
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Fig. 1. a Cystoscopy revealed a solitary nonpapillary tumor with surrounding edema at the dome of the
bladder. b Enhanced CT showed an early enhancing bladder tumor (white arrows). ¢, d MRI revealed an
early enhancing bladder tumor (white arrows) infiltrating the outside of the bladder muscle layer. A T2-
weighted image (c) and a diffusion-weighted image (d) are shown.
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Fig. 2. a, b Bladder tissue, including muscle, was widely infiltrated by spindle cells (a) in a myxoid stroma
accompanied by an inflammatory cell infiltrate (b) in hematoxylin and eosin stains. ¢ An immunohisto-
chemical test of the resected tumor showed positivity for smooth muscle cell actin. d The excised specimen
of a partial cystectomy. The tumor is indicated by white arrows.

Fig. 3. Immunohistochemical tests for ALK (a), VEGF (b), and COX2 (c).
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