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SUMMARY

Evaluation and management of a patient  
with a bladder mass of uncertain etiology
Jens Bedke*, Stephan Buse, Irene Esposito, Peter Schirmacher, Axel Haferkamp and Markus Hohenfellner
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Learning objectives
Upon completion of this activity, participants should be 
able to: 
1	 Describe the epidemiology of inflammatory myo

fibroblastic tumor (IMT).
2	 Specify tumor cells and biomarkers characteristic 

of IMT.
3	 Differentiate between IMT and sarcoma in terms 

of typical symptoms, histology and immuno
histochemistry.
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THE CASE
A healthy, parous, nonsmoking 36-year-old 
woman initially consulted her gynecologist 
with nonspecific bladder pain. Urinary tract 
infection was ruled out by urinalysis. Vaginal 
ultrasonography revealed an undefined but well 
demarcated tumor between the bladder and the 
uterus. MRI confirmed a sharply defined mass 
measuring 1.8 × 0.9 × 1.6 cm, which was judged 
to be benign. The patient refused further testing 
at this time; however, 5 months later at a sched-
uled appointment, the tumor had grown to 
2.3 × 1.9 cm, as measured by ultrasonography. 
She was referred to a urology department by  
her gynecologist.

At presentation to the urology department, 
the patient had neither gross hematuria nor 
dysuria. Her urine cultures were negative, and 

Background A healthy, parous, nonsmoking, 36-year-old woman 
consulted her gynecologist for nonspecific bladder pain. Urinary tract 
infection was ruled out. Vaginal ultrasonography and MRI revealed 
an undefined tumor between the bladder and the uterus. The patient 
refused further testing until tumor growth was detected at a scheduled 
appointment 5 months after presentation. She was referred to a urology 
department at this time.

Investigations Physical examination, urine culture, medical history, 
cystoscopy, MRI, angiography, intraoperative frozen section analysis, and 
final histology.

Diagnosis Inflammatory myofibroblastic tumor of the bladder.

Management Partial cystectomy with complete excision of the tumor from 
the trigonal and posterior wall of the bladder by median laparotomy.
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her medical history revealed no exposure to toxic 
agents, previous abdominal surgery, or trauma. 
The patient reported two uncomplicated vaginal 
births. Cystoscopy revealed a nonulcerating mass 
at the left posterior bladder wall, which appeared 
to compress the wall from the outside (Figure 1). 
The left orifice of the ureter was lateralized. All 
other parts of the bladder mucosa showed no 
abnormalities or signs of exophytic tumor growth. 
Bimanual palpation revealed a manipulatable  

mass between the uterus and the bladder. All 
other physical findings were unremarkable. MRI 
confirmed a 2.9 × 2.4 × 2.1 cm tumor (Figure 2) 
with no signs of intra-abdominal extension or 
metastatic spread. MRI could not determine the 
origin of the tumor (bladder, uterus, vagina or 
ovary). Angiography revealed a hypovascularized 
tumor with no sign of vascular invasion.

Despite the lack of evidence of malignancy, 
none of the preoperative clinical findings 
could exclude a malignant tumor or a sarcoma, 
and confirm a benign nature of the lesion. 
Furthermore, the bladder could not be distin-
guished as the origin of the tumor. Transurethral 
dissection was not initially carried out; instead, 
open surgery was performed with the intention of 
preserving the bladder. As malignancy remained 
a possibility, the patient’s informed consent also 
included radical cystectomy and urinary diver-
sion. The tumor was excised completely from 
the trigonal and posterior wall of the bladder 
by median laparotomy (safety margin 1 cm). 
Intraoperative frozen section analysis did not 
demonstrate overt malignancy, and a two-stage 
strategy to preserve the bladder was performed. 
Radical cystectomy in a second operation was 
planned if indicated by definitive histology.

Gross examination revealed that the tumor 
specimen was involved in the entire thickness of 
the bladder wall. Microscopically, no tumorous 
infiltration of the perivesical fat or specimen 
margins was observed. The tumor consisted of a 
transmural spindle-cell lesion with an inflamma-
tory infiltrate composed primarily of lymphocytes 
and plasma cells (Figure 3) with scattered eosino
phils. The proliferation rate of the spindle cells 
was below 10%, and the tumor had minimal 
pleomorphism. One to two mitoses were evident 
per high-power field. Immunohistochemistry 
showed that the tumor was positive for vimentin 
and muscle-specific actin (Figure 3), but nega-
tive for desmin, h‑caldesmon, protein S100, 
CD34, epithelial membrane antigen, numerous 
epithelial markers (cytokeratin 5, cytokeratin 18, 
cytokeratin AE1/AE3), the broad-spectrum 
epithelial marker cytokeratin (KL1), and 
anaplastic lymphoma kinase (ALK). The final 
histological diagnosis was an inflammatory 
myofibroblastic tumor (IMT) of the bladder.

The patient’s postoperative follow-up was 
uneventful; her catheters were removed 3 weeks 
after surgery, her functional bladder capacity was 
200–350 ml, and her micturition frequency was 5–7  
times per day. No residual urine, incontinence,  
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Figure 1 Images from cystoscopy. (A) The nonulcerating solid tumor mass 
is seen at the left lateral bladder wall (white arrows). The mass seems to 
compress the bladder wall from outside. (B) The orifice of the left ureter is 
lateralized by the tumor mass (black arrow).
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Figure 2 Images from sagittal MRI. This image 
shows the lesion at the posterior–lateral wall of the 
bladder (white arrows), well demarcated from  
the surrounding tissue. A clear discrimination of 
origin of the mass (bladder, uterus, vagina or ovary) 
is not possible.
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or tumor recurrence arose during a follow-up 
period of 18 months.

DISCUSSION OF DIAGNOSIS
Since the first description of IMT of the bladder  
in 1980, more than 100 cases have been reported in  
the literature.1,2 Historical synonyms of IMT 
include pseudosarcomatous fibromyxoid tumor, 
plasma cell granuloma, inflammatory pseudo-
tumor, atypical myofibroblastic tumor and 
pseudosarcomatous myofibroblastic tumor. 
The female:male ratio of IMT is 1:1, and most 
patients are young, including children. IMTs can 
recur locally, or grow in an infiltrative manner. 
They can be locally aggressive, but usually do 
not metastasize.3–5 The lesions involve virtually 
any anatomical location, but the most common 
locations are the urinary bladder, mesentery, 
omentum, retroperitoneum, pelvis, gastro
intestinal tract, liver, spleen, and pancreas.6 IMT 
of the bladder is most frequently located on the 
posterior lateral wall; the trigone is comparatively  
rarely involved.7

IMTs are characterized by myofibroblastic 
spindle cells that usually lack cytological atypia. 
The spindle-cell component of IMT is of mesen-
chymal origin and, owing to morphological and 
phenotypical features, is thought to be derived 
from fibroblasts or myofibroblasts. A report from 
2005, however, offers evidence that the spindle-
cell component of IMT might be derived from 
another subtype of mesenchymal cell belonging 
to the accessory immune system, the fibroblastic 
reticulum cell.6 When characterizing IMT, the 
questions arise as to whether the entire histo-
logical spectrum represents a single entity, and 
whether consistent chromosomal abnormalities 
are found throughout.

The pathogenesis of IMTs, whether reactive 
or neoplastic, remains controversial.6 The entity 
was originally considered to be inflammatory 
or reactive, as IMTs might occur after contact 
with surgical instruments. IMTs, like rhabdo
myosarcoma8 and myxoid leiomyosarcoma,9 
are now known to be mesodermally derived 
neoplasms with possible chromosomal abnor-
malities. Currently, the argument favoring a 
neoplastic nature of IMTs is the observation that 
a rearrangement of chromosome 2p23,3 a region 
that encodes ALK, is associated with an increased 
expression of ALK in IMT of the urinary 
bladder.10 ALK immunoreactivity, however, is 
not always present, and is detected in 8–89% of 
cases of IMT of the bladder.2 Positivity for ALK 

could also be associated with local recurrence: 
Tsuzuki et al.10 demonstrated that ALK-negative 
tumors did not recur.

Differential diagnosis
IMTs can easily be misdiagnosed as malignant 
lesions or sarcomas. IMTs, therefore, represent 
a substantial challenge for the urologic surgeon: 

Figure 3 Images of the patient’s inflammatory myofibroblastic tumor.  
(A) Macroscopic aspect of the IMT showing a whitish-yellow surface with 
a sharply defined border with the surrounding tissue. (B) Microscopic 
overview of the lesion within the muscle layer of the bladder (magnification 
×12.5; hematoxylin and eosin stain). (C) Microscopy showing a high cellular 
spindle-cell proliferation with scattered lymphoid nodules and plasma cells 
(asterisks). Residual smooth muscle cells of the bladder wall (M) can be 
seen (magnification ×25; hematoxylin and eosin stain). (D) Microscopy of the 
IMT showing a compact fascicular spindle-cell proliferation with a collagen 
background (magnification ×200; hematoxylin and eosin stain). (E) Microscopy 
showing diffuse immunoreactivity of the tumor cells for muscle-specific 
actin: positive smooth muscle bundles (M) of the bladder wall are stained 
(magnification ×200; stain for muscle-specific actin). (F) Microscopy showing 
scattered cells positive for EMA: the tumor cells show no immunoreactivity 
for EMA (magnification ×400; stain for EMA). Abbreviations: EMA, epithelial 
membrane antigen; IMT, inflammatory myofibroblastic tumor.
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misinterpreting an IMT as a sarcoma could 
result in unnecessary radical oncologic ablative 
surgery, but misinterpretation of a sarcoma as 
an IMT could be fatal. Before the current patient 
underwent surgery, her differential diagnoses 
included IMT, an intramural-growing benign 
tumor, such as leiomyoma, as well as the whole 
spectrum of malignant lesions including rhabdo
myosarcoma, myxoid leiomyosarcoma, fibro-
sarcoma, malignant fibrous histiocytoma and 
sarcomatoid carcinoma.

In patients with rhabdomyosarcoma, myxoid 
leiomyosarcoma or IMT, hematuria and other 
symptoms, such as abdominal pain and irritative 
or obstructive voiding can occur. Constitutional 
symptoms, such as fever and weight loss, have 
been reported in patients with IMT, but these 
symptoms are more likely to be present in 
patients with sarcomas because of the malignant 
nature of this tumor.2,6 In the current patient, 
nonspecific bladder pain was reported, but no 
hematuria or constitutional symptoms were 
observed. Clinically, a sarcomatoid carcinoma 
would rarely leave bladder mucosa intact; in this 
patient, cystoscopy showed no abnormalities in 
the bladder mucosa, and a sarcomatoid carci-
noma was not suspected. Benign, non-neoplastic 
lesions, such as postoperative granuloma and 
postoperative spindle-cell nodules, seemed 
unlikely because of the patient’s uneventful 
medical history. A biopsy was not taken from 
the patient preoperatively as the lesion seemed 
not to be of bladder origin. A transurethral 
dissection, therefore, would not have enhanced 
the accuracy of diagnosis or have been a curative 
treatment in this patient.

Postoperative microscopy and immuno
histochemistry of the removed mass can be used 
to diagnose the type of tumor. Microscopically, 
IMTs are typified by a proliferation of 
myofibroblastic spindle cells that lack cytological 
atypia, an intensive infiltrate with a predomi-
nance of lymphocytes and plasma cells, and a 
myxoid background. Leiomyosarcomas are 
hypercellular tumors composed of several cell 
types, including spindle cells and epithelioid 
cells with morphological, ultrastructural and 
immunohistochemical features of smooth-
muscle cells. Some leiomyosarcomas display 
extensive myxoid changes, thus resembling 
IMTs. Usually they show greater cytological 
atypia and a higher rate of mitosis than IMTs. 
Rhabdomyosarcomas have various microscopic  
appearances, depending on the subtype (e.g. 

embryonal, alveolar or pleomorphic), with a 
range of cells from small round cells, to spindle 
cells with eosinophilic cytoplasm, to highly 
pleomorphic and in some cases multinucleated 
cells. Embryonal rhabdomyosarcoma has to 
be considered in the differential diagnosis 
of IMT of the urinary bladder, especially in 
pediatric patients. Immunohistochemical and 
ultrastructural analysis reveals differentiation 
of striated muscle cells in patients with  
embryonal rhabdomyosarcoma.

Immunohistochemical markers that can 
potentially distinguish IMT from myxoid leio
myosarcoma and rhabdomyosarcoma are the 
proteins desmin, h-caldesmon and myogenin. 
Staining for desmin is often positive in leio
myosarcomas and rhabdomyosarcomas, and 
is usually (but not always) negative in IMT. 
Antibodies against h-caldesmon have been 
reported in patients with leiomyomas, leio
myosarcomas and glomus tumors. In addition, 
myogenin staining can be used as a sensitive 
and specific marker of rhabdomyosarcoma, as 
the antibody does not react with cells of nodular 
fasciitis, leiomyomas and IMTs.11 Most cases of 
IMT, including the IMT in the current patient, 
have diffuse cytoplasmic reactivity for vimentin, 
and display a focal or diffuse positive staining 
pattern for α‑smooth muscle actin and muscle-
specific actin. Moreover, focal expression of cyto
keratins is seen in up to one third of patients,12 
and expression of epithelial membrane antigen 
has been reported as well.13 Cytokeratin expres-
sion was negative in this patient, but because of 
the focal expression of these epithelial markers 
in some cases of IMT, sarcomatoid carcinoma 
should also be considered when facing a spindle-
cell proliferation. Sarcomatoid carcinomas are 
biphasic tumors that exhibit morphological and  
immunohistological evidence of epithelial 
and mesenchymal differentiation. The pres-
ence of the epithelial component detected 
by immunohistochemistry is helpful in the 
differentiation from an IMT. Sarcomatoid 
carcinoma usually occurs in elderly patients, 
and has cell polymorphism accompanied by a 
carcinomatous component. A panel of immune 
reactive markers that can help differentiate 
between IMT, rhabdomyosarcoma, myxoid leio
myosarcoma and sarcomatoid carcinoma is given  
in Table 1.5,10–13

This patient’s tumor was characterized by 
spindle-cell proliferation without atypia and 
only scattered mitosis, in combination with a 
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mixed inflammatory infiltrate of plasma cells. 
Positive expression of vimentin and muscle-
specific actin was present in the absence of 
h‑caldesmon. These findings, combined with 
the patient’s clinical presentation, led to the final 
diagnosis of IMT.

TREATMENT AND MANAGEMENT
In this patient, determining the origin of 
the mass and excluding malignancy was not 
possible by preoperative imaging and clinical 
findings; therefore, we did not perform trans
urethral dissection, even though this approach 
is frequently used.14 Considering the young 
age of the patient, her child-bearing potential 
and quality of life, in combination with the 
unknown nature of the tumor, we chose to 
perform open surgery. The lesion was treated as 
a potential malignancy, but with one exception: 
we performed partial cystectomy in combination 
with frozen section analysis, instead of primary 
radical cystectomy in combination with urinary 
diversion as the first option.

As the intraoperative frozen section analysis was 
indeterminate, we opted for a two-stage strategy, 
planning to perform a complete cystectomy and 
urinary diversion if the final pathological report 
revealed a malignancy or sarcoma.

On follow-up, the patient had good functional 
bladder capacity and no tumor recurrence; 
however, considering the risk of local tumor 
recurrence in IMT, despite the negativity for ALK, 
close follow-up is warranted. In addition, rare 
examples of IMT have arisen contemporaneously  
with sarcomatoid urothelial carcinomas.5

CONCLUSIONS
This case demonstrates the ambivalence of the 
urologic surgeon in the preoperative diagnosis 
of an undefined pelvic mass with potential 
malignancy. In this case, the origin of the tumor 
(bladder, uterus, vagina or ovary) remained 
undefined following preoperative cystoscopy, 
axial imaging and angiography. We did not 
initially perform transurethral resection, because 
the tumor did not originate from the mucosa 
of the bladder. Whether or not transurethral 
resection should have been performed for a 
tumor that was certainly not a urothelial carci-
noma, and which might not have been clearly 
attributed to the bladder, is questionable. The 
histopathological results confirmed the MRI and 
cystoscopy findings: the tumor did not derive 
from the urothelium.

The clinical importance of this report is based 
on the finding that this case of IMT preopera-
tively mimicked a potentially malignant or 
sarcomatous lesion of an undefined origin. 
By taking the approach of bladder-sparing 
open surgery, with the plan to perform a cyst
ectomy if malignancy was found, the patient 
was exposed to the least invasive therapy in 
combination with maximal diagnostic and  
therapeutic safety.

The preoperative diagnosis and surgical 
strategy for patients with IMT is challenging, 
because this entity is often only confirmed by 
the final histological report. The most impor-
tant point to consider is the potential for 
misinterpreting an IMT as a rhabdomyosarcoma 
or a leiomyosarcoma, or vice versa. If an IMT 
is incorrectly judged to be a sarcoma, unneces-
sary radical oncologic ablative surgery might 
be performed, and if a sarcoma is incorrectly 
judged to be an IMT, undertreatment could  
be fatal.
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