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ABSTRACT

Introduction: Inflammatory myofibroblastic tumors (IMTs) are intermediate-grade lesions that frequently recur and
rarely metastasize. There are currently no guidelines on the management of bladder IMTs. This systematic review aims
to describe the clinical presentation and compare the management options for bladder IMTs.

Methods: A PubMed/Medline search was conducted, according to the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses guidelines, using the following Mesh terms: (“inflammatory myofibroblastic”) AND (“tumor”)
OR (“tumor”) AND (“bladder”) AND (“case report”). A total of 75 case reports were included in the analysis.

Results: The mean age of the patients was 36 years. 65% of the cases initially presented with hematuria. 68% of
the tumors stained positive for anaplastic lymphoma kinase, and 20% invaded the muscularis. Patients underwent
either transurethral resection of the bladder tumor (TURBT) only (34%), TURBT followed by complementary partial
cystectomy (16%), or TURBT followed by radical cystectomy (4%). 36% and 9% of the cases underwent partial
and radical cystectomy after the initial diagnosis, respectively. Cystectomies were performed using an open (74%),
laparoscopic (14%), robotic-assisted (10%), or unknown (2%) approach. At a mean follow-up of 14 months, the recurrence
and metastasis rates were about 9% and 4%, respectively. In addition, we present the case of a 49-year-old woman with
a bladder IMT who underwent TURBT followed by laparoscopic partial cystectomy. The patient remains tumor free
postoperatively (follow-up period of 12 months).

Conclusion: A complete surgical excision of the bladder IMT is crucial for the optimal management of these cases. Proper

INTRODUCTION

Inflammatory myofibroblastic tumors (IMTs) are
lesions of intermediate biologic potential that
frequently recur and rarely metastasize.l'” They are
composed of myofibroblastic mesenchymal spindle
cells accompanied by an inflammatory infiltrate of
plasma cells, lymphocytes, and eosinophils. IMTs
most frequently occur in the abdominal cavity and
lungs, but they have recently been described in other
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differentiation of this tumor from sarcoma or leiomyosarcoma leads to the best outcomes.

locations also, such as the head and neck.*¥ This disease has
been reported in less than 1% of the bladder tumors and is
difficult to distinguish because of it’s non-specific clinical
and histological presentation. The past literature describes
that the bladder-sparing treatment modalities, such as
the transurethral resection of bladder tumors (TURBTS)
or partial cystectomy are the most common management
option.’! However, currently there are no guidelines or
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recent reviews on the diagnosis and management of IMTs
of the bladder. The aim of this systematic review was to
determine the most appropriate management strategy in
line with the methods used for the diagnosis and treatment
of bladder IMTs in the literature. This will provide the
urologists with guidance for the management of these cases.
Additionally, we have put these data into perspective by
presenting a case of bladder IMT in a 49-year-old woman,
diagnosed on TURBT and treated effectively with a partial
cystectomy.

METHODS

Search strategy

A systematic review of IMTs of the bladder was conducted
according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines.[®) A
PubMed/Medline web-based search was conducted using
the following MeSH terms key words: (“inflammatory
myofibroblastic’[All Fields]) AND ((“tumor”[All Fields])
OR (“tumor”[All Fields])) AND (“bladder”[All Fields])
AND (“case report”[All Fields]). The search led to a total
of 75 articles. Reference lists of the retrieved articles were
not considered.

Selection process

Any original research article published in English providing
data on IMTs of the urinary bladder was eligible. Only case
reports were included in the study, regardless of whether
a review of the literature was performed or not. Exclusion
criteria were (i) studies describing other types of tumors and/
or (ii) location of the IMT other than the bladder. A total of
75 articles were selected by the authors and included in the
analysis. Only case reports from 2003 to 2024 were selected
to avoid the risk of including other similar tumors, such
as the pseudosarcomatous myofibroblastic proliferation,
in the analysis of the outcomes of bladder IMTs. In fact,
pseudotumors were only recently distinguished from IMTs,
and pathological findings before 2003 were insufficient to
rule out the differential diagnosis. Additionally, previously
published cohorts had a small sample size and could not
contribute to a systematic review. Thus, mixing results of
cohort studies and case series with case reports may have
increased the heterogeneity of the data. The search strategy
is described in the flowchart [Figure 1].

Qualitative analysis

Patients’ characteristics, including age, sex, medical
history, clinical presentation, initial laboratory results,
tumor characteristics (localization, size, pathology,
and immunohistochemistry), management of the
tumor (assessment of extension, systemic treatment,
surgical intervention, and lymph node dissection [LND]),
and follow-up (complications, recurrence, mortality, and
modality of follow-up), were reviewed.
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The pathologic results of all the reported cases were
reviewed and classified into four categories: cell type and/
or inflammatory cell infiltrate, muscle invasion, mitotic
activity, and the presence of edema and/or necrosis.
Immunohistochemical staining of each individual case was
also recorded.

Continuous data were reported as the mean (+ standard error
of the mean) and binary and ordinal data were reported as
counts and percentages.

RESULTS

Case presentation

A 49-year-old female patient presented with a 2-week
history of lower abdominal pain without hematuria or lower
urinary tract symptoms (LUTS). Significant medical history
included Hashimoto’s disease, on levothyroxine replacement
medication, obesity (body mass index = 31.2 kg/m?), and a
past history of tobacco smoking.

Upon physical examination, the patient presented with
tenderness in the hypogastric region of the abdomen,
without any palpable mass. Laboratory tests and urine
analysis were unremarkable.

A computed tomography (CT) urogram revealed a 23 by
18 mm irregularly enhancing mass-like density on the right
side of the anterior wall of the bladder [Figure 2]. The kidneys
and the upper urinary tract were unremarkable. A complete
TURBT was performed. Pathological assessment of the
specimen showed tumoral tissue located in the submucosal
layer of the bladder, infiltrating the muscle, and composed
of spindle cells with low mitotic activity. The stroma showed
poor cellularity, with a few inflammatory cells. Some necrotic
areas were seen. On immunohistochemistry, the tumor
expressed smooth muscle actin (SMA), cytokeratin (CK)
AE1/AE3, and anaplastic lymphoma kinase (ALK) proteins.
These observations strongly suggested the presence of an IMT.

Following a multidisciplinary team meeting, a laparoscopic
partial cystectomy was performed. A 6 cm x 2 cm x 2 cm sized
portion of the anterior wall of the bladder was resected. The
final pathological assessment confirmed the 1.5 cm x 1 cm IMT
infiltrating the muscle layer but not breaching the surrounding
fatty tissue. The margins of the surgical excision were clear.

The patient had a smooth recovery and was uneventfully
discharged on the 3" day of hospitalization. The patient’s
condition improved significantly, and she remains tumor-free
throughout the follow-up period of 12 months.

Summary of cases reported in the literature

Clinical presentation of inflammatory myofibroblastic tumors
In total, 75 case reports describing bladder IMTs with a
mean age of 36 + 3 years at the diagnosis were included in
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Figure 1: Preferred Reporting Items for Systematic Reviews and Meta-Analyses diagram

Figure 2: Computed tomography (CT) urogram of the reported case. CT urogram
showed a 23 by 18 mm irregularly enhancing lesion (arrow) on the right side of
the anterior wall of the bladder during arterial (a) and portal venous (b)

the analysis [Supplementary Table 1]. The sex ratio (male
to female) was approximately 0.78 (44% of males vs. 56%
of females). No past medical history seemed to stand out.
65% of the patients presented with gross hematuria, while
40% reported LUTS, which led to the diagnosis.

Tumors were located on the lateral wall of the bladder
in 33% of the cases, dome in 28%, anterior wall in 18%,
posterior wall in 14%, and in other locations in 7% of the
cases, such as the trigone.

Diagnosis of inflammatory myofibroblastic tumors

Although rare in the bladder, IMTs have been widely
described in other organs, particularly the lung, liver, and
gastrointestinal tract, and their diagnosis appears to be one
of the exclusions. Because of the nonspecific radiological
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appearance of the tumors and their frequent misdiagnosis
into malignant neoplasms, pathology is critical for proper
diagnosis.["”! Histological features, including dominant
spindle cell proliferation, a pronounced chronic inflammatory
component, low mitotic activity, and a lack of tumor necrosis,
can help rule out the other differential diagnoses.®

In addition, IHC staining can be used to confirm the phenotype
of a spindle cell tumor. IMTs are typically positive for vimentin,
SMA, and desmin and variably express ALK. ALK positivity
also seems to be an important predictive factor. In fact, IMT's
expressing ALK may be associated with a good response to
the treatment, whereas ALK-negative tumors were generally
more locally advanced and metastasized more frequently.*

Being a key element for the diagnosis of IMTs, IHC analysis
was described in all the cases. Tumors stained positive for
ALK (68%), SMA (57%), and, to a lesser extent, CK and
vimentin (21% and 31% of cases, respectively). ALK-negative
tumors were generally larger and more locally advanced,
with a mean size of 7 cm along the longer axis, compared
to 4 cm for the ALK-positive tumors.

Tumor characteristics
The pathological aspects of IMTs were previously described

by Coffin et al.”! who classified them into three patterns:
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the myxoid or vascular pattern, the compact spindle cell
pattern, and the hypocellular fibrous pattern. These patterns
may coexist within a single tumor.

In our review, we found that the tumor was mainly composed
of spindle cells. Infiltration of the inflammatory cells, such
as lymphocytes, plasma cells, and eosinophils, was seen
in 72% of the histological assessments. 20% of the tumors
invaded the muscle layer of the bladder. None of the tumors
described in the cases had a high mitotic activity. Necrosis
was found in 10% of the tumors.

The tumor size was variable and ranged from 2 to 12 cm.
This is important because a complete resection of the tumor
depends on its size.

Management and surgical treatment

The extension of the tumor was mostly evaluated using an
abdomino-pelvic CT scan (81%), with or without contrast.
Biopsies were performed in 25% of the patients before the
surgical management. Magnetic resonance imaging (MRI) and
ultrasound were performed in 27% and 12% of the patients,
respectively, whereas a PET scan was rarely obtained (2.7%).

Thirty-four percent of the patients underwent only TURBT
as the surgical management, while 16% underwent TURBT
with complementary partial cystectomy and 4% underwent
TURBT with complementary radical cystectomy.
Additionally, 36% and 9% of the patients underwent
partial and radical cystectomy, respectively, without the
initial tumor resection. In 1% of the cases, the type of
cystectomy was not specified. A complementary cystectomy
was performed when the endoscopic resection of the
tumor was deemed insufficient, or the tumor invaded the
muscularis.

When cystectomy was performed, surgeons used an open
approach in 74% of the cases. The laparoscopic approach
was used in 14% of the cases and the robot-assisted approach
was used in 10% of the cases. Altogether, a decision to
perform radical cystectomy rather than a partial cystectomy
was mainly made due to the misdiagnosis of the tumor
initially and tumor recurrence. Takagi et al.'” and Machioka
et al' described an initial pathological misdiagnosis of
carcinosarcoma and sarcomatoid carcinoma of the bladder,
respectively. Another indication for radical cystectomy was
multiple tumor recurrence, as found in the reports by Ayati
et al" and Zhang et al.l"3).

When partial and/or radical cystectomies were performed,
a LND was performed in 4 (8%) of them. In some cases, the
indication of the LND was the presence of lymphadenopathy
on the imaging.""'¥ As for the case reported by Machioka
et al.'!}, the initial misdiagnosis of a malignant neoplasm led
to the decision of a radical cystectomy with LND, as per the
surgical management guidelines.
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No postoperative complications were identified in our
review except for one case of urinary extravasation following
laparoscopic partial cystectomy which was successfully
treated with an indwelling catheter.!"™

Details of final pathology reports were rarely described,
but there were no cases of lymph node invasion among the
reported cases.

Four cases were administered systemic anti-ALK therapy:
alectinib, entrectinib, lorlatinib, and crizotinib. In the case
described by Bonvini et al.,l'¥ the treatment was prescribed
in view of lung and bone metastasis found at the initial
presentation, while in other cases,!”"! the treatment
was offered to reduce the tumor size before the surgery.
Additionally, due to the initial misdiagnosis of the tumor as
eosinophilic cystitis, Fuller et al.?” first treated their patient
with steroids and cetirizine before reassessment and surgical
management. Tsuma et al. reported down-sizing a large tumor
with the administration of a cyclooxygenase-2 inhibitor,
allowing the bladder to be preserved in a 13-year-old patient.!!

Patient follow-up

For most of the patients, the postoperative follow-up
was done by cystoscopy (41%), and/or other imaging
techniques (27%), such as CT scans, MRI, and ultrasound,
or an unspecified technique (32%). The mean follow-up
duration, on an average, was 14 months. A total recurrence
and metastasis rate of 9% and 4%, respectively, was recorded.
Metastasis occurred in the lung, bone, peritoneum, and
lymph nodes. In the cases where metastasis occurred,
one patient received entrectinib (an ALK inhibitor) for
33 months and remained disease-free thereafter. In two
additional cases, patients did not receive an ALK inhibitor
as the tumor was ALK negative, and they died shortly after
the diagnosis due to the rapid progression of the disease.**?*]

DISCUSSION

Bladder IMT remains an exceedingly rare diagnosis. We
compared the results of published case reports to collate the
existing evidence derived from retrospective cohorts and
case series.?*32 Despite that, the literature remains scarce
regarding the optimal diagnosis, management, and follow-up
protocol for IMTs of the bladder. The largest systematic
review on the topic included 182 patients, but included
both the IMTs and pseudosarcomatous myofibroblastic
proliferation of the bladder.® Nowadays, these two tumors
are considered different entities.*” IMTs are considered
malignant, while inflammatory pseudotumors are more
reactive and have no malignant potential.® Thus, the results
of the previous systematic review are not discussed.

In cohort studies and case series,?*3? the age of the patients
diagnosed with bladder IMTs ranged between 3 and

89 years (mean age of 44 years), and the most common
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clinical presentation was gross hematuria, in more than
60% of the cases. While the pathological type was variable,
the most common type of bladder IMT was the spindle cell
pattern [Table 1]. These results are in conjunction with the
results revealed in our review. This means that the IMTs occur
at a relatively younger age than the urothelial carcinoma.
Additionally, in patients with IMTs of the bladder, gross
hematuria was less frequently the initial presentation as
compared to in those with urothelial carcinoma, where gross
hematuria occurs in up to 80% of the cases.®®

Recently, IHC staining for ALK, SMA, desmin, and vimentin
has been described and is used to confirm the diagnosis
of bladder IMTs. Furthermore, previous studies have
demonstrated the role of IHC analyses not only in the
diagnosis but also in the prognosis of IMTs. For instance,
ALK positivity seems to correlate with a higher recurrence
rate, whereas ALK-negative tumors tend to be more locally
advanced and frequently metastasize.l* In this review,
68% of the tumors stained positive for ALK and altogether
showed a good prognosis and postoperative course, with an
improvement in the clinical symptoms and a low recurrence
rate at follow-up. Among the cases included in our review,

2 of the 7 cases where the tumors recurred were positive
for ALK, and 1 of the 3 cases where the tumor metastasized
was positive for ALK [Table 2]. The data is inadequate to
make any formal conclusions about the prognostic role of
IHC staining in the tumor and the oncological outcomes of
bladder IMTs.

Itis crucial to differentiate bladder IMTs from leiomyosarcoma
and sarcomatoid carcinoma, as the latter have similar
histologic features to the IMTs. The expression of ALK-1
favors the diagnosis of IMT. In addition, IMTs have mild
cytologic abnormalities without aberrant mitoses or nuclear
hyperchromasia.?” This differentiation has a major clinical
impact, as bladder preservation therapy is indicated only for
IMTs and not for leiomyosarcoma or sarcomatoid carcinoma,
where a more aggressive approach should be considered.

The role of abdominal and pelvic CT scans in the diagnosis
of bladder IMTs is crucial in guiding the management,
considering that the tumor size may reach more than
10 cm in diameter, as reported in our review and the
previous studies.?**? This may help to assess the feasibility
of complete resection of the tumor. Usually, these tumors

Table 1: Comparison between data obtained from our review and other retrospective cohorts and case series

Author, Evidence n Age Sexratio Clinical Diagnostic Tumor size Pathology findings IHC (%)
(year) type range (male/ presentation test (%) (largest
(years) female) (%) diameter) (cm)
Current review Casereports 75 14-77 1 Hematuria Cystoscopy 2-12 Spindle cell proliferation ALK (68%)
(2024) (65.71%) (91.43%) Invasion of SMA (57%)
LUTS CT scan muscularis (20%) CK (21%)
(42.86%) (94.29%) vimentin + (31%)
Montgomery  Retrospective 46 3-89 1.8 Hematuria N/A 1.2-12 Spindle cell proliferation ALK (57%)
et al. (2006)?4  cohort (60%) Invasion of Actin (92%)
muscularis (41%) CK (100%)
Chen et al. Retrospective 14  12-74 0.5 Hematuria N/A 2-7 Spindle cell ALK (75%)
(2022)121 cohort (64.3%) pattern (57.1%) SMA (100%)
LUTS (50%) Invasion of CK (64%)
muscularis (71.4%)
Teoh et al. Case series 9 11-78 0.8 Hematuria N/A 05=5.8 Spindle cell ALK (75%)
(2015)2¢! (88.9%) pattern (77.8%) SMA (60%)
Invasion of
muscularis (55.6%)
Liang et al. Case series 9 775 0.8 Hematuria CT scan 2.1-5.1 N/A ALK (67%)
(2023)27! (100%) (100%) SMA (78%)
Lietal. Case series 8 7.4 1.6 Hematuria N/A 1-8 N/A ALK (87.5%)
(2020)e! (50%) Desmin (100%)
SMA (87.5%)
Freeman et al. Case series 9 13-51 1.25 N/A N/A 2-7.5 N/A ALK (89%)
(2004)12%) SMA (89%)
Desmin (78%)
Xu et al. Case series 3 25-75 2 Hematuria CT scan 4.8-5.6 Spindle cell proliferation ALK (100%)
(2018)! (100%) (100%) SMA (33%)
Cresseretal. Case series 2 20,50 = Low CT scan 3.4 Spindle cell proliferation ALK (100%)
(2021) abdominal (100%) SMA (100%)
pain
Santos Lopes  Case series 2 38,56 - Hematuria CT scan 2.3 and 6 Spindle cell proliferation ~ ALK-1 (100%)
etal. (2016)E" (100%) (100%)
Raja et al. Case series 2 13,19 1 Hematuria CT scan 4.4 and 8.2 Spindle cell Actin and
(2018)12 (100%) (100%) proliferation desmin (50%)

n=Number of patients included in the study, IHC=Immunohistochemistry, ALK=Anaplastic lymphoma kinase, SMA=Smooth muscle actin,

CK=Cytokeratin, N/A=Not available, CT=Computed tomography, LUTS=Lower urinary tract symptoms
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Table 2: Inmunohistochemistry markers of tumors in cases
where recurrence or metastasis occurred during follow-up

Recurrence Metastasis IHC

0 1 ALK, SMA, desmin, CK

1 0 Vimentin, SMA, ALK

1 0 SMA, desmin

1 0 SMA

0 1 SMA

1 0 ALK 1, CK7, CK-AE1/AE3, S100
1 0 SMA, pan-CK, vimentin

1 1 CK

1 0 N/A

Two different clones of anti-CK monoclonal antibodies. 1=Yes, 0=No,
IHC=Immunohistochemistry, ALK=Anaplastic lymphoma kinase,
SMA=Smooth muscle actin, CK=_Cytokeratin, N/A=Not available

have a cauliflower like appearance with a wide base on
the CT scan, and most of the time they are endophytic.
Early-stage tumors appear as thickening of the bladder wall,
and establishing the diagnosis can be challenging. It has
been shown that a symmetrical enhancement of the lesion
in the arterial phase of an enhanced CT scan is typical of
bladder IMT."?"]

Currently, guidelines on the best management for IMTs
in the bladder, are unavailable. It appears unlikely that a
study with a higher level of evidence will be feasible, given
the rarity of this disease. The last systematic review on
bladder IMTs was published in 2006 and reported limited
results on the management of the disease.?) However, the
use of a bladder preserving approach can be considered
oncologically safe, as patients who undergo TURBT or
partial cystectomy do not have any increased risk of
recurrence or metastasis [Table 3]. TURBT is performed
in more than 50% of the cases initially, and subsequent
cystectomy (mainly partial) is required in 10% to 20% of
the cases, mainly due to incomplete endoscopic resection.
The decision to perform a partial cystectomy or TURBT
after an initial diagnosis should be based on the tumor
size as estimated on the preoperative imaging and/or
cystoscopy [Table 3]. If the tumor invade the muscularis,
TURBT should be followed by cystectomy. When to
perform a radical cystectomy is not well defined, as in most
of the cases, it was performed following a misdiagnosis of
the initial tumor as sarcoma.

Partial cystectomy may be performed using a laparoscopic
or robot-assisted approach. These methods yield similar
results to the open technique in terms of the oncological
outcomes, safety, and the quality of life. Early hospital
discharge and a lower requirement for blood transfusions
are the two advantages of minimally invasive surgery.*®
The main selection criteria for partial cystectomy is
the presence of a solitary tumor, the ability to remove
the tumor with a 1.5-2 cm margin without requiring
reimplantation of the ureters, and a normal bladder
capacity. The location of the tumor and the surgeon’s
experience are also important in deciding which approach
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should be used.® In our review, laparoscopic and robotic
approaches were used in 14% and 10% of the cases,
respectively. Other case series in the literature documented
the use of laparoscopic and robotic approaches in their
cases without an increase in the complication rates.3!:32
This suggests that minimally invasive surgery can be used
safely to treat bladder IMTs.

The U. S. Food and Drug Administration formally
approved crizotinib, a first-generation ALK-tyrosine kinase
inhibitor (TKI), as an ALK TKIin 2020 to treat unresectable
ALK + IMT. It is indicated in unresectable, recurrent, or
refractory tumors.*”! In our review, ALK-TKI has been used
to down-size the tumor before the surgery in three cases and
for metastatic disease in one case. Although the use of an
ALK-TKI inhibitor is rational in bladder IMTs positive for
ALK, the long-term efficacy and toxicity of such a therapy
remain unknown in this setting and should be reserved for
refractory cases.

The long-term prognosis of bladder IMTs is good. The
recurrence rate ranges between 9% and 21%, and the
metastasis rate is about 4% [Table 3]. Although the mean
follow-up period in our review was limited to 14 months,
we should keep in mind that IMTs have metastatic potential
and a longer follow-up is warranted.

The strength of our review is that it included a high number
of patients with bladder IMT. IMTs and inflammatory
pseudotumors are regarded as separate entities, which
supports the rationale to restrict our search specifically
to IMTs. Thus, this study has a more homogeneous
population with a definitive diagnosis of IMT. When it
comes to uncommon diseases, case reports are crucial for
their identification, thorough description, and therapy
development. Additionally, we compared the data in our
review with the existing data from large cohorts or case
series, which helped us understand the oncological outcomes
of this rare entity. We did not merge the data from case
reports, cohort studies, or case series as the quality of the
data is different in each. Combining results from case reports
with cohort studies and case series may lead to bias in the
outcomes. This may be due to the fact that cases in cohort
studies are not examined thoroughly, and most of the time
some missing data is allowed. Finally, we demonstrated that
bladder IMTs could be managed conservatively, which can
avoid invasive surgical management and subsequent higher
rates of complication.

A few limitations of our review deserve a mention.
Although, evidence from case reports has been used to
help understand the diagnosis and management, in rare
cases*!! some challenges, such as data heterogeneity, are
still unavoidable. In some cases, long-term follow-up was
not provided, and this may influence the assessment of the
disease prognosis.

93



Hage, et al.: Bladder IMTs

Table 3: Comparison between data obtained from our review of case reports and other retrospective cohorts and case series

Authors, (year) Type of n  Treatment modality (%) Cystectomy Mean Recurrence  Metastasis
(reference evidence approach follow-up rate (%) rate (%)
number) time (months)
Current review Casereports 75 TURBT alone (34%) Open (74%) 14 9 4
(2024) TURBT then complementary PC (16%) Lap (14%)

TURBT then complementary RC (4%) Robotic (10%)

PC (36%) NS (2%)

RC (9%)
Montgomery Retrospective 46 TURBT (82%) NS &3 21 0
et al. (2006)1?4 cohort Cystectomy 18%: 87.5% PC and 12.5% RC
Chen et al. Retrospective 14 Partial cystectomy (71.4%) NS 43.9 7 Chen et al.
(2022)! cohort TURBT (21.4%) (2022)28)

RC (7.1%)
Teoh et al. Case series 9  TURBT (60.8%) (complementary PC 17.8% NS 43.4 0 0
(2015)2e¢l and RC 1.4%)

PC (29.2%)

RC (9.2%)

Cystoscopy, biopsy, and fulguration (0.8%)
Liang et al. Case series 9  TURBT (33%) NS 5 0 0
(2023)@27! TURBT then PC (11%)

PC (22%)

RC (11%)

Fulguration (22%)
Lietal. (2020)?®  Case series 8  TURBT (100%) - 43.5 0 0
Freeman et al. Case series 9 PC(55.5%) NS (100%) 19.5 0 0
(200429 RC (33.3%)

TURBT (11.2%)
Xu et al. (2018)1  Case series 3 TURBT (33%) Lap (50%) 24 0 0

PC (67%) Robotic (50%)
Cresser et al. Case series 2 TURBT (50%) NS (100%) 6 0 0
(2021)0 PC (100%)
Santos Lopes Case series 2 TURBT (50%) Lap (100%) 36 0 0
etal. (2016)E" PC (100%)
Raja et al. Case series 2 TURBT then PC (50%) Robotic (50%) 13 0 0
(2018)12 PC (50%) NS (50%)

n=Number of patients, TURBT=Trans urethral resection of bladder tumor, PC=Partial cystectomy, RC=Radical cystectomy, Lap=Laparoscopic,

NS=Not specified

CONCLUSION

Bladder IMTs are rare intermediate-grade tumors that
are mostly composed of spindle cells. Because of their
nonspecific radiological appearance and indistinguishable
clinical presentation, they are often misdiagnosed as
malignant bladder tumors. Similarly, their histological
presentation is not specific, which makes their differential
diagnosis difficult. All in all, this study highlighted the
limitations in the diagnosis of IMTs and the need for clinical
guidance. Added knowledge on the management of bladder
IMTs can be used to determine appropriate guidelines for
their diagnosis and treatment. Considering the benefits of
minimally invasive surgery and the management of bladder
IMTs presented in this review, it is strongly recommended
that bladder IMTs be initially treated by TURBT followed
by laparoscopic partial cystectomy whenever feasible.
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