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Abstract

Introduction: Inflammatory myofibroblastic tumors (IMT) of the bladder are rare, challenging to diagnose, and can be mistaken for malignant 
tumors. This study presents an additional case and assesses the effectiveness of various treatment options by conducting a systematic review of the 
literature.

Methods: The patient was chosen due to their unique anatomopathological analysis and surgical considerations. A multidisciplinary oncology 
committee approved the appropriate treatment. A systematic literature review was conducted following INESSS standards to evaluate the 
effectiveness of various treatment options for patients with IMT of the bladder.

Results: The patient was successfully treated with robot-assisted partial cystectomy with ureterovesical reimplantation. Our review identified 
a total of 75 patients with a similar lesion. Men accounted for 45% of the patients, with an average age at presentation of 34.6 years and an average 
tumor size of 4.86 cm. The most common location was the anterior wall, observed in 24.3% of cases, followed by the dome, which accounted for 
22.9% of cases. The majority of patients were treated with partial cystectomy (56.7%), and the average recurrence-free follow-up period was 17.11 
months.

Conclusion: The patient experienced excellent post-treatment progress. Partial cystectomy is the most commonly described treatment for 
this lesion and offers low morbidity and reduced hospitalization time. The literature review revealed that complete excision with clear margins is 
recommended, with the caveat of the interpretational limitations of our results. Robot-assisted surgery may be considered an innovative approach, 
but further research is needed to establish standardized treatment protocols for this rare condition.
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Introduction

Context

In this final study, we compare the management of a case of 
inflammatory myofibroblastic tumor (IMT) of the bladder with 
the existing literature. We report the case of a 49-year-old patient 
treated with robot-assisted partial cystectomy with ureterovesical 
reimplantation. IMT is a rare mesenchymal tumor of unknown 
etiology [1-3] with a potential for local recurrence and rare 
metastases [4]. The first case reported in the literature dates back to 
1980 [5]. Since the diagnosis is not precise, several denominations 
have been used in the literature to describe this group of tumors. 
Names such as inflammatory pseudotumors, pseudosarcomatous 
myofibroblastic proliferations (PMP), and pseudosarcomatous 
fibromyxoid tumors refer to similar lesions [1,6]. The relationship 
between IMT and PMP can show overlaps, and their distinction is 
unclear [7]. At the time, it was important to distinguish between 
IMT, which mainly occurs in children and has malignant potential 
[6], and PMP. These distinctions and characterizations of the 
different similar tumors seem to have evolved over the past decade 
in the literature.

IMTs present a particular diagnostic challenge due to their 
shared characteristics with malignant neoplasms [1]. Despite often 
being described as benign, these lesions can easily be misdiagnosed 
(both clinically and histologically) as malignant tumors [8], 
especially due to their resemblance to spindle cells [9]. They can 
occur in multiple locations and are more common in the lungs. 
When present in the urinary tract, IMTs most frequently occur in 
the bladder [10], are indolent, and clinically manifest as hematuria, 
dysuria, or abdominal pain [1,710,11]. Their diagnosis is based on 
histology, immunohistochemistry, and molecular biology analysis. 
Partial cystectomy is the key treatment for this type of lesion [1], 
requiring careful patient selection and long-term follow-up. The use 
of robotic surgery improves clinical, anatomical, and pathological 
outcomes with low morbidity and reduced hospitalization time 
[12,13].

Objective

The primary objective is to contribute an additional case of IMT 
of the bladder to the literature. In this study, we aim to improve the 
diagnostic approach and treatment decision- making by conducting 
a systematic review of the literature. Assessing the effectiveness 
of different available treatment options for patients with bladder 
IMT in terms of recurrence rate, overall survival, and disease-free 
survival among patients with similar examination results. This 
review will facilitate the understanding of this rare tumor and the 
more effective management of affected patients.

Materials and Methods

Case selection

To include this case in our study, we respected certain inclusion 
criteria. First, the patient was chosen due to its uniqueness; the 
specific anatomopathological analysis, the absence of guidelines or 

recommendations. The case was discussed in a multidisciplinary 
oncology committee to ensure that the treatment was appropriate 
and that all options had been considered. Although we did not 
request ethics committee approval for this study, we respected 
ethical standards in terms of confidentiality and respect for patient 
rights. We also presented this case at a robotic surgery congress to 
share our results with other healthcare professionals.

Systematic literature review

We conducted a systematic literature review following the 
production standards of the National Institute for Excellence in 
Health and Social Services (INESSS) 2. To assess the need for such 
a study, we checked PROSPERO (international prospective register 
of systematic reviews) to verify if any similar study was already 
available using the term “myofibroblastic”.

Research Question

We aim to define the efficacy of different available treatment 
options for patients with IMT of the bladder.

The question was formulated using the PICO (Population, 
Intervention, Comparator, Out- come) format:

a)	 P: patients with IMT, or PMP, or inflammatory 
pseudotumor, or myxofibrosarcomatous tumor of the bladder.

b)	 I: Robot-assisted partial cystectomy.

c)	 C: Robot-assisted total cystectomy, total cystectomy, 
partial cystectomy, transurethral removal of bladder tumor 
(TURBT), medical treatment.

d)	 O: recurrence rate, overall survival, and disease-free 
survival.

Regarding the search on Pubmed (Table 1), we searched for 
relevant MeSH (Medical Subject Headings) terms using the Hetop 
(Health Terminology/Ontology Portal) platform.

The inclusion criteria for the studies were as follows: study 
conducted on humans, full-text accessible, pathology related to 
IMT, bladder as the primary site of the lesion, article in English or 
French, information on the treatment followed for case reports. 
The exclusion criteria were: primary site of the lesion outside the 
bladder, inflammatory lesion appearing within three months of a 
previous urological intervention (for case reports). We did not 
restrict the search to a specific period due to the low number of 
reported cases in the literature.

Databases

Special attention was given to the level of evidence of the 
identified studies to ensure a rigorous and reliable analysis of the 
collected data. For this purpose, we searched for guidelines or 
recommendations, followed by randomized clinical trials, meta-
analyses, systematic reviews, and observational studies such as 
case series or case reports. For the search of guidelines, several 
databases and specialized websites, such as the Haute Autorité de 
Santé (HAS), Catalogue et Index des Sites Médicaux Francophones 
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(Cismef), Belgian Centre for Evidence-Based Medicine (Cebam), 
Belgian Health Care Knowledge Centre (KCE), La structure 
d’Indexation et de Recherche pour une Bibliographie Sélectionnée 
(Lissa), the National Institute for Health and Care Excellence 
(NICE), and UpToDate, were examined to find relevant guidelines 

for our study. For the studies, the MEDLINE database was analyzed 
via PubMed. The Cochrane and Trip database were also searched 
(Table 1). Due to access constraints, we did not search CENTRAL 
and EMBASE.

Table 1: Table showing the search equations by database.

DB Search equation NR Filters NR

MEDLINE via 
Pubmed

(“inflammatory myofibroblastic tumor” OR “pseudosarcomatous myofibroblastic proliferation” OR 
“inflammatory pseudotumor” OR “pseudosarcomatous fibromyxoid tumor”) AND (“Urinary Blad-

der”[Mesh]) AND (“cystectomy, robot-assisted” OR “robot-assisted cystectomy” OR “robotic total cystec-
tomy” OR “robotic radical cystectomy” OR “robotic partial cystectomy” OR “cystectomy, total” OR “total 

cystectomy” OR “cystectomy, partial” OR “partial cystectomy” OR “transurethral resection of bladder 
tumor” OR “TURBT” OR “drug therapy” OR “pharmacotherapy” OR “drug treatment” OR “pharmacologi-

cal treatment” OR “medical treatment” OR “therapeutics”)

7 Fr & En 7

MEDLINE via 
Pubmed

(“inflammatory myofibroblastic tumor” OR “pseudosarcomatous myofibroblastic proliferation” OR 
“inflammatory pseudotumor” OR “pseudosarcomatous fibromyxoid tumor”) AND bladder AND (“cys-

tectomy, robot-assisted” OR “robot-assisted cystectomy” OR “robotic total cystectomy” OR “robotic 
radical cystectomy” OR “robotic partial cystectomy” OR “cystectomy, total” OR “total cystectomy” OR 

“cystectomy, partial” OR “partial cystectomy” OR “transurethral resection of bladder tumor” OR “TURBT” 
OR “drug therapy” OR “pharmacotherapy” OR “drug treatment” OR “pharmacological treatment” OR 

“medical treatment” OR “therapeutics”)

84 Fr & En 66

Cochrane (“inflammatory myofibroblastic tumor” OR “pseudosarcomatous myofibroblastic proliferation” OR “in-
flammatory pseudotumor” OR “pseudosarcomatous fibromyxoid tumor”) AND (bladder) 30 None 30

Trip Database

(“inflammatory myofibroblastic tumor” OR “pseudosarcomatous myofibroblastic proliferation” OR “in-
flammatory pseudotumor” OR “pseudosarcomatous fibromyxoid tumor”, partial cystectomy, “cystectomy, 

robot-assisted” OR “robot-assisted cystectomy” OR “robotic total cystectomy” OR “robotic radical cys-
tectomy” OR “robotic partial cystectomy” OR “cystectomy, total” OR “total cystectomy” OR “cystectomy, 

partial” OR “transurethral resection of bladder tumor” OR “turbt” OR “drug therapy” OR “pharmacother-
apy” OR “drug treatment” OR “pharmacological treatment” OR “medical treatment” OR “therapeutics”)

6 None 6

DB: database, NR: number of results, Fr: French, En: English

In addition to the systematic search, the PubMed, Cochrane, 
Scopus, and ScienceDirect databases were informally analyzed to 
find additional case reports using the following search equations:

a)	 Tumor AND myofibroblastoma OR myofibroblastic AND 
pseudosarcomatous AND bladder.

b)	 Tumor AND myofibroblastoma OR myofibroblastic AND 
bladder.

Results

Clinical Case

A 49-year-old patient presented with macroscopic hematuria. 
The CT scan revealed a protruding mass measuring 4 cm on the 
left postero-lateral wall of the bladder (Figures 1&2). Cystoscopy 
showed a fleshy polypoid mass near the left ureteral meatus. 
Bladder cancer was suspected, and an endoscopic resection was 
performed. Microscopic examination showed that the different 
samples involved the bladder wall, with a predominantly fusiform 
myofibroblastic cell proliferation arranged in a fascicular pattern 
and associated with inflammatory cells. At other locations, 
there were more star-shaped cells arranged in a myxoid stroma 
associated with inflammatory cells (mixed infiltrate characterized 
by neutrophils, eosinophils, plasma cells, lymphocytes). The 
myofibroblastic cells infiltrated the bladder wall diffusely. There 
was extensive invasion of the submucosa and invasion of the 

muscular layers. Some areas of tumor necrosis were present. 
The mitotic index ranged from 4 to 6 mitoses per 10 high-power 
fields. Many hemorrhagic changes were associated with this tumor 
proliferation. The tumor was invasive and poorly defined. Surface 
ulceration occurred.

Immunostaining of the tumor cells showed heterogeneous 
positivity for keratin AE1E3. This positivity was lower in terms 
of intensity compared to the adjacent normal urothelial lining. 
There was no positivity for anti-p63 antibody. The tumor cells 
were focally positive for anti- Desmin and SMA antibodies. The 
proliferation index, evaluated using anti-Ki67 antibody, was 
estimated to be between 5 and 10% depending on the analyzed 
areas. There was strong and diffuse immunostaining for anti-
ALK antibody. Fluorescence In Situ Hybridization (FISH) analysis 
showed rearrangement of the ALK gene in 84% of cells (Figure 
3). The microscopic and immunohistochemical examinations 
are suggestive of IMT or pseudosarcomatous IMT. Microsatellite 
instability testing was performed. The MLH1, PMS2, MSH2, and 
MSH6 antibodies showed nuclear positivity, which is not suggestive 
of microsatellite instability for this tumor. A postoperative pelvic 
MRI (Figures 4&5) showed a heterogeneous enhancing lesion on 
the left postero-lateral wall of the bladder, measuring 26 x 22 x 
14 mm, near the uretero-vesical junction, without extravesical 
extension.
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Figure 1: Abdominal CT scan in axial section passing through the bladder.

Figure 2: Bladder ultrasound, delineation of the tumor.

Figure 3: Transurethral resection of the bladder, microscopic sections of the sample.
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Figure 4: Transverse MRI section post endoscopic resection.

Figure 5: Sagittal MRI section post endoscopic resection.

After discussion at the urology oncology clinique, complete 
resection of the lesion with clear surgical resection margins is 
recommended. Partial cystectomy with left segmental ureterectomy 
and ureteral reimplantation is proposed. The procedure was 
performed using robot-assisted laparoscopy (Figure 6). The 
patient was placed in the dorsal decubitus position with 30° 
Trendelenburg. Transperitoneal approach. Placement of 4 DaVinci 
Xi robot trocars in line at the level of the umbilicus and a 12 mm 
Air seal trocar in the right iliac fossa. Intra- abdominal pressure 
reduced to 8 mmHg. Incision of the peritoneum and dissection of 
the Retzius space. Opening of the anterior aspect of the bladder 
(Figure 6a) and identification of the tumor and ureteral meatus 
(Figure 6b). Placement of ureteral stents. Widen block resection 
of the tumor (Figure 6c) on the left postero-lateral aspect of the 
bladder and the lower left ureter, which is involved in the lesion. 
Closure of the posterior bladder wall using a V-lock 3/0 suture. 
Mobilization of the bladder dome, which is fixed to the left Psoas 
muscle using 2 Vicryl 2/0 sutures, and reimplantation of the left 

ureter (Figure 6d) with submucosal tunneling. Verification of 
ureteral vascularization using indocyanine green fluorescence 
angiography (Figure 6e). Placement of a JJ stent in the left ureter 
and closure of the anterior aspect of the bladder (Figure 6f) using a 
V-lock 3/0 suture. Placement of a bladder catheter and drain in the 
left iliac fossa.

Postoperative recovery was uneventful. The patient was 
discharged from the hospital on the 4th postoperative day with 
the bladder catheter. The bladder catheter was removed on the 
15th postoperative day. Microscopic examination of the surgical 
specimen (Figure 7) showed an inflammatory myofibroblastic 
proliferation involving the muscular layers and occasionally the 
peri-vesical adipose tissue. There were significant postoperative 
changes with calcifications and necrosis. No urothelial carcinoma 
in situ or invasive lesion was visualized. The surgical resection 
margins were clear. After a follow-up of 2 years, cystoscopy and 
PET-Scan showed no evidence of recurrence.
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Figure 6: Intra-abdominal view through robotic surgery (a) bladder opening (b) tumor delimitation (c) ureteral dissection (d) left ureteral 
reimplantation (e) ICG blood flow control (f) bladder closure.

Figure 7: Surgical sample.

Systematic Review

During our search for guidelines, the French National Authority 
for Health (HAS) website did not yield conclusive results for search 
terms such as “bladder tumor,” “myofibroblastic,” “pseudotumor,” 
and “pseudosarcomatous.” Searches on Cismef, Cebam, and KCE also 
proved unsuccessful for these same search terms. However, searches 
on Lissa revealed 59 results for myofibroblastic tumors, none of 
which were selected. Searches on NICE were also unproductive, 
as there was only one result for myofibroblastic tumors, and the 
result is not yet available. The terms “pseudosarcomatous” and 
“pseudotumor” did not yield any relevant results. Likewise, no 
results were found on UpToDate.

 A total of 232 studies were identified through the literature 
search method. After excluding duplicates (n=30), studies excluded 
using filters (n=18), and studies that did not meet the selection 

criteria (n=110), the remaining articles (n=74) were analyzed 
based on their full content (Figure 8). Case reports did not need 
to be analyzed using an evaluation grid, but they were selected 
based on criteria of relevance to the subject, content, and available 
information to understand the case, keeping in mind the analysis 
points of the CARE (CAse REport) checklist available on the Equator 
platform (Enhancing the QUAlity and Transparency Of health 
Research).

Five studies were included in the results and were evaluated 
using the Critical Appraisal Skills Programme (CASP) grids 
to ensure the quality of the presented data. Table 2 provides 
information on these studies. The first study, published in March 
2022, was a retrospective cohort study conducted over an eleven-
year period (Table 2) [1]. The second study, published in July 2006 
(Table 2) [2], was a retrospective study. The third study, published 
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in October 2001 (Table 2) [3], focused on differentiating between 
inflammatory pseudotumors and bladder sarcomas. The fourth 
study (Table 2) [4], published in December 2006, examined 46 
cases of IMT, including an example of inflammatory fibrosarcoma 

and a subset associated with high-grade urothelial carcinoma. 
Finally, a systematic review (Table 2) [5] published in September 
2014 was also evaluated.

Figure 8: Flow diagram showing the different phases of the literature search.

Table 2: Table of the studies.

Reference Type of Study Results CASP Grid

Chen et al 
(2022)

Retrospective 
cohort study

Study on 14 cases of bladder IMT. Patients presented symptoms

such as hematuria, dysuria, urgent urination, and odynuria. The majority of 
patients (71.4%) were treated with partial cystectomy,

and no distant metastases were observed during an average follow-up

period of 43.9 months. The article emphasizes that IMT is rare

but has a good prognosis and can be misdiagnosed as urothelial carcinoma, 
leiomyosarcoma, or rhabdomyosarcoma, potentially leading to overtreat-

ment.

Cohort-Study-Checklist:

Monocentric study with a clear 
methodology but a small sample 

size. Likely relevance to our research 
question.
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Harik et al 
(2006)

Retrospective 
cohort study

Most patients presented with hematuria and had a history of

smoking or prior surgery. The lesions consisted of spindle and

stellate cells arranged in a myxoid background with numerous

inflammatory cells. Atypical features included mitotic activity,

necrosis, and extension into the muscularis propria or perivesical

fat. Treatment included transurethral resection, partial, or total

cystectomy. The prognosis is excellent, even in the presence of

atypical histological features.

Cohort-Study-Checklist: Study with a 
rigorous

methodology. Relevant to our re-
search question.

Iczkowski et 
al (2001)

Retrospective 
cohort study

Evaluation of diagnostic criteria for 38 spindle cell tumors of the

bladder, including 17 patients with inflammatory pseudotumor, 4

with postoperative spindle cell nodule, 1 with leiomyoma, 13 with

sarcomas, and 3 with carcinomas. Hematuria was the most

common symptom in 27 patients. The criteria that best

differentiated sarcoma from inflammatory pseudotumor were the

presence of necrosis at the tumor-detrusor muscle interface in cases

of muscular invasion and nuclear atypia. Inflammatory

pseudotumors do not metastasize and remain histologically

distinct from low-grade sarcoma. Among the 12 sarcoma patients,

two died from the tumor, and two out of four patients experienced

tumor recurrence after partial cystectomy.

Cohort-Study-Checklist: Moderate-
quality Multicenter retrospective 

study, clear and precise presentation 
of the methodology. Relevant to our 

research question.

Mongtomery 
et al (2006)

Retrospective 
cohort study

Analysis of a series of 46 urinary tract IMTs, 19 of which invaded

the muscular layer. IMTs share morphological and

immunohistochemical characteristics with their counterparts in

other sites and often express ALK. ALK gene alterations were

detected in 72% of the tested cases. Recurrences are not

associated with muscular invasion or ALK alterations. However,

two cases were reported where a urinary tract tumor preceded the

development of a sarcomatoid carcinoma with high-grade invasive

urothelial carcinoma, accompanied by distinct fragments of an

IMT. IMTs are locally aggressive but have not metastasized. No

morphological distinction was found between typical IMT cases

and those that underwent instrumentation.

Cohort-Study-Checklist: Low-quality 
study with a low to moderate level 
of evidence. Focused on diagnosis, 
limited relevance to our research 

question.

Teoh et al 
(2014)

Systematic 
revue

This systematic literature review on IMTs of the bladder included

182 patients from 41 studies. The results showed that 65% of

IMTs were ALK-positive, and the rate of local tumor recurrence

was low (4%) with no reported distant metastases. ALK-positive

IMTs were more often observed in women and younger patients

and had different immunohistochemical staining profiles than ALKnegative

IMTs. However, regardless of ALK status, IMT of the

urinary bladder has a good prognosis after surgical resection.

Systematic-Review-Checklist: Study 
of moderate to high quality; the 

method

is rigorous and well documented. 
The study is relevant to our research 

question.
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Analysis of the Table

Table 3: Table of case reports.

Ref Gender Age 
(Years)

Type of 
Lesion

Size 
(cm)

Bladder 
location ALK Mutation Treatment Postoperative 

progression
FWR 

(month)

Abou Zahr 
et al (2021) F 37 PMP 2 Right lateral 

wall NS PC laparoscopic - 
clear margins NS 60

Alam et al 
(2016) F 39

IMT infil-
trating the 

muscle
3 Right anteri-

or wall + TURBT NS 3

Alezra et al 
(2016) F 8 IMT 6 Right lateral 

wall -
Antibiotic therapy 
- complete regres-

sion

Context of 
urinary tract 

infection with 
staphylococcus

12

Antar et al 
(2017) F 26

Fibro-
myxoid 

pseudosar-
comatous 

tumor

3 Anterosupe-
rior wall + Robot-assisted 

laparoscopic PC
PO, discharge on 

Day 1 NS

Ayati et al 
(2019) F 42

Three 
lesions of 

IMT

Bladder 
dome, left 

lateral

wall, and 
inner wall

+

PC followed by TC 
with pelvic lymph 

node dissection 
and ileal diver-

sion

Recurrence 
at 6 months 

after 

partial cys-
tectomy. No 
recurrence 

at 6 months 
after total 

cystectomy

Batie et al 
(2022) F 6

IMT infil-
trating the 

muscle
4 Right wall NS

Robot-assisted 
laparoscopic PC 

with intraop-
erative flexible 
cystoscopy to 

map the tumor - 
clear margins

Discharge on 
Day 2 NS

Bedke et al 
(2008) F 36 IMT 2,9 Left posterior 

wall - Laparotomy PC PO 18

Benchek-
roun et al 

(2003)
M 18 IP 5 Bladder 

dome NS TURBT PO 12

Berger et al 
(2007) M 4 IMT 5 Right lateral 

wall NS

Prednisone for 
tumor reduction 

then PC with 
right ureteral 

reimplantation

NS 18

Buksh et al 
(2022) F 23 IMT 10 Left lateral 

wall - PC - clear margins NS 15

Byun et al 
(2000) M 44

IP infil-
trating the 

muscle

Posterior 
wall NS TURBT

PO with dis-
appearance of 

symptoms
12

Chan-
dramou-

leeswar i et 
al (2012)

F 17 PMP 7
Right pos-
terolateral 

wall
+ PC PO postoper-

ative 12

Cresser et al 
(2021) F 50 IMT Anterosupe-

rior wall + PC PO 6

Cresser et al 
(2021) F 20

IMT infil-
trating the 

muscle
3 Left anterior 

wall +
TURBT then PC 

due to recurrence, 
clear margins

NS NS
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de la Taille 
et al (2002) M 51

Fibromyx-
oid tumor 
infiltrating 
the muscle

2,5 Right lateral 
wall NS PC NS 24

de la Taille 
et al (2002) M 23

Fibromyx-
oid tumor 
infiltrating 
the muscle

5 Bladder 
dome NS PC - clear margins PO 6

de la Taille 
et al (2002) M 64 Fibromyx-

oid tumor
Left lateral 

wall NS TURBT 2x PO 6

Dietrick et 
al (1992) F 37 IP 4 Anterior wall NS TURBT

Resolution of 
urinary symp-

toms
18

Dietrick et 
al (1992) M 18 IP 8 Bladder 

dome NS PC - clear margins Discharge on 
Day 9 12

Etani et al 
(2016) M 52

IMT infil-
trating the 

muscle
3 Dome and 

anterior wall + PC NS 36

Fachini 
Cipriani et al 

(2021)
F 55 IMT 6 Right lateral 

wall + Laparoscopic PC PO, discharge on 
Day 5 NS

Fadaak et al 
(2019) F 14 IMT 2 Right lateral 

wall + TURBT NS NS

Gass et al 
(2019) M 51

IMT infil-
trating the 

muscle
4 Right lateral 

wall + TURBT NS 3

Higazy and 
Kandel 
(2020)

F 40 IMT 4

Posterior 
wall en-

croaching

on the left 
ureteral 
orifice

with 
prolapse 

through the

urethra

+ TURBT NS 12

Horn et al 
(1997) F 49 IP 2 Posterior 

wall NS PC NS 23

Horn et al 
(1997) F 35 IP 1,5 Right wall NS TURBT NS 30

Horn et al 
(1997) F 39 IP 3 Dome and 

anterior wall NS PC NS 12

Hsiao et al 
(2008) F 38 PMP 6 Left lateral 

wall NS TURBT NS

Local recur-
rence at 2, 

reoperation 
with no 
signs of 

recurrence 
at 12

Inamura et 
al (2017) F 42

IMT infil-
trating the 
muscle and 

adipose 
tissue

5 Anterior wall +
TC and pelvic 
lymphadenec-

tomy

No complica-
tions 16

Jomaa et al 
(2011) M 38 IMT 3 Right supero-

lateral wall + TURBT PO no complica-
tions 6

Karam et al 
(2018) M 36

Fibromyx-
oid pseu-

dosarcoma-
tous tumor 
infiltrating 
the muscle

11 Posterior 
wall NS

TURBT then PC 
due to recurrence, 

clear margins
PO

Recurrence 
at 2, then 
no recur-
rence at 5 

after partial 
cystectomy
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Kato et al 
(2017) F 36 IMT 10 Right anteri-

or wall + PC NS 12

Kim et al 
(2012) M 71 IMT 3 Left lateral 

wall -

TURBT 3x due 
to recurrence at 
4 months and 1 

month

NS

5 after the 
last TURBT, 
recurrence 

of the 
tumor with 

multiple 
metastases 
and lymph 

node in-
volvement

Kumar et al 
(2007) F 22 IP 10 Right antero-

lateral wall NS
Tamoxifen 

40mg/d - PC not 
feasible - TURBT

Discharge on 
Day 5 3

Kumar et al 
(2018) F 19 IMT trans-

mural 6 Dome and 
anterior wall NS PC - clear margins PO, discharge on 

Day 3 NS

Lantz et al 
(2007) F 44

IP infil-
trating the 

muscle
4,3 Anterior wall NS PC

PO with dis-
appearance of 

symptoms
NS

Laylo et al 
(2021) F 28

IMT infil-
trating the 

muscle
4

Right 
anterior and 

superior

wall

+ PC NS 18

Lecuona et 
al (2012) M 3 IMT 8 Left lateral 

wall + PC via laparotomy NS 7

Lei et al 
(2015) M 22 PMP 3,5 Upper left 

wall +

TURBT with re-
section plus intra-
vesical instillation 

of mitomycin C 
after recurrence

NS

Recurrence 
at 4 and no 
recurrence 
at 42 after 
the second 

TURBT

Lekas et al 
(2008) F 36 PMP 2,4

Right pos-
terolateral 

wall
+ TURBT NS 36

Li et al 
(2010) F 35

IMT infil-
trating all 
layers of 

the bladder 
wall

7,5 Left antero-
superior wall NS PC PO 10

Libby et al 
(2019) M 61 IMT

Left wall 
with ureteral 

invasion
- TC with ileal 

diversion
Discharge on 

Day 8

Peritoneal 
and colon 

metastases

Lindner et al 
(2006) M 67

IMT infil-
trating the 

muscle
3 Bladder base + TURBT

Follow-up cys-
toscopy shows 

only scars
NS

Matsui 
(2021) M 55 IMT Right lateral 

wall + TURBT PO, discharge on 
Day 1 6

Nagumo et 
al (2018) M 17 IMT locally 

advanced 5 Bladder 
dome +

Crizotinib for 2 
months to reduce 

the 

mass by 48% 
then PC - clear 

margins

Functional 
urination un-

changed post-op
12

Njim et al 
(2010) M 17 PMP 4 Left posterior 

wall - TURBT NS 12

Ouchi et al 
(2015) M 12 + Meloxicam then 

PC NS 12

Park et al 
(2013) F 72

IP with at-
tachment to 
the sigmoid 

colon

5 Left lateral 
wall -

PC with segmen-
tectomy of the 

adjacent adherent 
sigmoid colon

PO 3
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Poon et al 
(2001) M 50 IP 4 Right anteri-

or wall NS PC NS 30

Poon et al 
(2001) M 36 IP 6 Bladder 

dome NS TURBT NS 7

Poon et al 
(2001) M 16 IP 3,5 Right lateral 

wall NS PC NS 13

Poon et al 
(2001) M 43 IP 1,4 Left lateral 

wall NS PC with ileal 
augmentation NS 35

Poon et al 
(2001) F 35 IP 3,5 Left lateral 

wall NS TURBT NS

Small resid-
ual tumor, 
12 without 
progression

Powell et al 
(2014) F 21 IMT 2 Inferolateral 

left wall NS PC NS NS

Pradhan et 
al (2013) F 17 IMT 8 Dome and 

anterior wall + Laparoscopic PC

Discharged on 
Day 4, catheter 

removal on Day 
10

22

Raja et al 
(2018) F 13 IMT 4,5 Anterosupe-

rior wall NS

Incomplete 
TURBT and 

Celecoxib for 11 
months

Planned 
cystectomy but 
the tumor had 
disappeared

24

Raja et al 
(2018) M 19 IMT 8 Right poste-

rior wall - Robot-assisted 
laparoscopic PC

No complica-
tions 2

Rao et al 
(2012) F 27

IMT infil-
trating the 

muscle
6 Anterior wall +

PC in emergency 
due to wall perfo-

ration
NS 15

Reinhart et 
al (2020) F 43 IMT 7 Anterior wall +

Crizotinib, lorlati-
nib, robot-assist-
ed laparoscopic 

PC - RO resection

NS

Residual 
IMT cells 

with signs 
of regres-

sion - FWR 
at 12

Ren et al 
(2015) F 31 IMT 6 Right anteri-

or wall NS PC during a 
cesarean

Discharged at 1 
month 24

Rosado et al 
(2015) F 31 IP 2 Right lateral 

wall NS PC - clear margins NS 4

Rotenberry 
et al (2017) M 29 IMT 4

Dome and 
left lateral 

wall
+

Robot-assisted 
laparoscopic PC 
with intraoper-
ative cystoscopy 
- clear margins

NS NS

Saito et al 
(1999) M 49 IP with rec-

tal invasion 8 Posterior 
wall NS

TC with segmen-
tectomy of the 
sigmoid colon 
and ileal diver-

sion

NS 12

Santos 
Lopes et al 

(2016)
M 38 IMT 3.2 Right antero-

lateral wall - Laparoscopic PC NS 58

Santos 
Lopes et al 
(2016)51

M 56
IMT infil-

trating the 
muscle

6 Right antero-
lateral wall + PC lapa-

roscopique
PO, no compli-

cations 14

Singh et al 
(2015) M 30 IMT 6 Posterior 

wall Weakly reactive Laparotomy PC NS NS

Song et al 
(2019) F 28

IMT infil-
trating the 

muscle
4 Bladder neck + TURBT PO 3

Sun et al 
(2022) F 57 IMT 12 Bladder 

dome + Emergency lapa-
rotomy PC PO 6

http://dx.doi.org/10.33552/AUN.2025.05.000612


Citation: Daniel Oberneck, Charles Chatzopoulos*. Inflammatory Myofibroblastic Bladder Tumor: A Case Report and Systematic 
Literature Review. Annals of Urology & Nephrology. 5(2): 2025. AUN.MS.ID.000612. DOI: 10.33552/AUN.2025.05.000612.

Annals of Urology & Nephrology                                                                                                                                             Volume 5-Issue 2

Page 13 of 16

Takgi et al 
(2015) F 26

IMT invad-
ing outside 
the bladder 

wall

3,3 Bladder 
dome + TC with ileal 

diversion NS 10

Tsuma et al 
(2016) M 13 IMT 5

Left lateral 
wall near the 

meatus
+

Meloxicam and 
Prednisolone 

then PC
NS 28

Vasilakaki et 
al (2014)57 F 15 PMP 3,2 Left posterior 

wall + TURBT NS 60

Wang et al 
(2021) M 74

IMT infil-
trating the 

muscle
3 Dome and 

anterior wall + TURBT PO, discharge on 
Day 3 42

Xu et al 
(2018) M 25 IMT 4,5 Left posterior 

wall + TURBT NS 24

Xu et al 
(2018) M 72 IMT 5,6 Posterior 

wall + Laparoscopic PC NS 24

Xu et al 
(2018) F 33 IMT 4,8 Bladder 

dome + Robot-assisted 
laparoscopic PC NS 24

We compiled a table of 75 patients based on 61 case report 
articles (Table 3).

In total, 34 patients were male (45%) and 41 were female 
(55%). The average age of presentation for patients was 34.6 
years. The average tumor size was 4.86 cm. The most common 
location was the anterior wall with 18 cases (24.3%), followed by 
the dome with 17 cases (22.9%), the posterior wall with 14 cases 
(18.9%), the right lateral wall with 13 cases (17.5%), and finally 
the left lateral wall with 12 cases (16.2%). Other bladder locations 
were not included in the calculation. In cases of multiple locations, 
the predominant component was considered. Regarding the 
ALK mutation, 37 cases (78.7%) were positive, 10 (21.3%) were 
negative, and 28 cases (37%) were not specified. The majority of 
patients underwent partial cystectomy (43, 57.3%). Transurethral 
removal of bladder tumor (TURBT) was performed for 27 cases 
(36.5%), and total cystectomy for 4 cases (5.4%). Medical treatment 
(1.3%) was recorded. Among those treated with partial cystectomy, 
6 underwent robot-assisted surgery (14.2%). Among those treated 
with TURBT, 5 (18.5%) underwent additional treatment: 2 with 
partial cystectomy and 3 with a second TURBT. One patient treated 
with partial cystectomy received additional treatment with total 
cystectomy. The average duration of recurrence-free follow-up was 
found to be 17.11 months.

Discussion

Comparative Analysis of Our Clinical Case with The 
Literature Review

By comparing our case with the results of the literature review, 
we note that the average tumor size was 4.86 cm, similar to that 
of our patient. The most common locations were the anterior wall 
and dome of the bladder, while in our case, the location was the 
posterior wall with involvement of the left ureteral meatus, making 
conservative surgery more challenging from a technical point of 
view. The majority of patients (78.7%) in the literature review had 
a positive ALK mutation, similar to our case. The most commonly 

used treatment was partial cystectomy (56.7%), followed by 
TURBT (36.5%). In our case, a robot-assisted partial cystectomy 
was performed. Interestingly, only 14.2% of patients who 
underwent partial cystectomy benefited from robotic assistance. 
This difference is associated with technological advancements in 
robotic

surgery in recent years compared to what could be offered 
to patients from older cases. The literature review also showed 
that some patients who underwent TURBT required ad- ditional 
treatment with partial cystectomy or a second TURBT, while no 
additional treatment was necessary in our case.

Diagnosis

Biopsy is fundamental for establishing a definitive histological 
diagnosis considering the differ- ential diagnoses and significant 
confounding factors such as the aggressive and invasive nature that 
these tumors can have with other malignancies (Table 4). According 
to the reference book by Mahul B. Amin, PMP is the general term 
used and IMT is used in cases where an ALK gene rearrangement 
is present [14]. The initial diagnosis for our patient included the 
term “pseudosarcomatous”, which was important for determining 
the management. Although imaging can assist in the diagnosis, its 
nonspecific characteristics limit its utility [1].

The essential diagnostic criteria are a mass-like proliferation 
of spindle cells with myofibroblastic appearance, cytologically 
benign nuclei, scattered inflammatory cells, and diffuse 
immunohistochemical staining for SMA (Alpha Smooth Muscle 
Actin) [1,15]. To meet the diagnostic criteria for IMT, it is desirable 
for the tumor not to coexist with urothelial carcinoma and for an 
ALK rearrangement to be demonstrated [16]. The expression 
of ALK-1 protein and/or ALK gene rearrangements (detected 
by molecular analysis such as FISH) can help in the differential 
diagnosis between IMT and sarcomatoid carcinomas, as these 
genetic rearrangements are not found in the latter [16]. A recent 
study has shown that TERT promoter mutations are characteristic 
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of sarcomatoid urothelial carcinomas but not PMPs [17]. This could 
help improve the means of diagnosing these tumors with close 
similarities. No staging system is currently available for IMT, as the 

tumors generally have a favorable behavior, regardless of their size 
or involvement of the muscular layer [3,11].

Table 4: Comparison table of differential diagnoses [14].

Differential diagnosis Description Anatomopathological characteristics Treatment

IMT Tumor often benign 
and rare

Loose architecture in bundles, variable cellularity with a loose and 
edematous or myxoid stroma, individual ribbon-like cells with long 
amphophilic cytoplasmic processes, nuclei with dispersed macro-
nucleoli, and fine and regular chromatin. Sometimes there is brisk 

mitotic activity with mixed inflammatory cells. Necrosis or detrusor 
invasion does not indicate malignancy, but frequent co-expression of 
SMA and broad-spectrum cytokeratins is observed. ALK expression 
by IHC is highly variable, but a subset of tumors shows genuine ALK 

rearrangements by FISH.

Surgical resection

Rhabdomyos arcoma Rare malignant 
tumor

Dull/myxoid cytological appearance in some areas. The cambium 
layer (subepithelial condensation) is often present with cellular areas 
showing nuclear hyperchromasia. Scattered rhabdomyoblasts may be 

observed in a primitive background. This tumor should be carefully 
considered in children, and IHC confirmation is important in small 

samples. This tumor expresses desmin, myogenin, and MyoD1.

Chemotherapy, radiothera-
py, surgical resection

Sarcomatoid carcinoma Rare malignant 
tumor

Myxoid or sclerosing form. It exhibits nuclear pleomorphism and 
hyperchromasia, which are key malignant features. Heterologous ele-

ments (chondroid, osteosarcomatous) are often present. Expression of 
p63, CK5/6, HMWCK, and GATA3 is characteristic.

Chemotherapy, radiothera-
py, surgical resection

Leiomyosarco ma Rare malignant 
tumor

Cellular form with tight and interlacing fascicles. Cytoplasmic eosin-
ophilia is more pronounced. The myxoid form can closely mimic the 

myofibroblastic process. True atypia is present with nuclear pleomor-
phism and hyperchromasia. This tumor frequently expresses desmin 

and SMA, as well as aberrant expression of low molecular weight 
keratin. Markers p63, GATA3, and HMWCK should be negative.

Chemotherapy, radiothera-
py, surgical resection

IHC- Immunohistochemistry, ALK- Anaplastic Lymphoma Kinase, SMA- Alpha Smooth Muscle Actin, FISH- Fluorescence InSitu Hybridization, CK- 
Cytokeratin, HMWCK- High Molecular Weight Cytokeratin Staining.

Treatments and Prognosis

The five studies found in our search, aimed at evaluating 
different treatment options, have limited usefulness. Given the 
significant advancements in surgical and diagnostic techniques 
over the past ten years, studies from 2006 and 2001 appear to 
be less relevant. The systematic review conducted by Teoh et al. 
[18] indicated a low recurrence rate (4%) without metastasis, 
information that has since been refuted. The most recent study, 
from 2022, has limitations due to its retrospective and single-

center nature, as well as its small sample size (14 patients). All their 
patients underwent minimally invasive surgery, and none of the 
patients treated with partial cystectomy experienced recurrence 
[19] over a mean follow-up of 5.5 years. The main treatments for 
IMTs are TURBT, total or partial cystectomy, and medical treatment 
(Table 5). Incomplete resection of IMTs has even been proposed 
because the remaining cells remain stable or regress spontaneously 
[2], and rare recurrences after resection generally follow an 
indolent course [1]. A recent study of 35 patients with bladder IMT 
treated endoscopically showed no recurrence at 6 months [20].

Table 5: Comparison table of treatments.

Treatment Benefits Risks

TURBT

•	 Essential for diagnosing the nature of the tumor.

•	 If complete resection is possible, it can serve as a 
treatment.

•	 Less invasive and less traumatic surgical interven-
tion.

•	 Risk of bleeding and perforation during the proce-
dure

•	 Risk of recurrence

•	 Risk of metastasis.

Total cystectomy

•	 Removes the entire tumor with the possibility of 
clear margins.

•	 Very low risk of recurrence.

•	 Very intensive treatment with the need for urinary 
diversion.

•	 Risk of surgery-related complications (erectile 
dysfunction, urinary incontinence).

http://dx.doi.org/10.33552/AUN.2025.05.000612


Citation: Daniel Oberneck, Charles Chatzopoulos*. Inflammatory Myofibroblastic Bladder Tumor: A Case Report and Systematic 
Literature Review. Annals of Urology & Nephrology. 5(2): 2025. AUN.MS.ID.000612. DOI: 10.33552/AUN.2025.05.000612.

Annals of Urology & Nephrology                                                                                                                                             Volume 5-Issue 2

Page 15 of 16

Partial cystectomy

•	 Removes the part of the bladder affected by the 
tumor.

•	 Preserves the bladder, thus avoiding the need for 
urinary diversion.

•	 Risk of short-term complications, such as bladder 
instability.

•	 Low risk of recurrence, also depending on the 
resection margins.

Drug treatment

•	 Can be used to reduce the size of the tumor before 
surgery.

•	 Necessary in case of refusal of surgery.

•	 Necessary for cases that are metastatic from the 
outset.

•	 Does not completely treat.

•	 Side effects of the treatments used.

Despite the rarity of recurrences, IMTs deserve close follow-up 
due to their recently recognized malignant potential and the difficulty 
in excluding the diagnosis of sarcomatoid carcinoma. Therefore, 
complete surgical resection with clear margins and close follow-
up remains the recommended treatment for urinary tract IMTs 
[1,4,21]. Partial cystectomy seems to be a better option for patients 
with tumor invasion of the muscular layer or ureter Robot-assisted 
surgery offers several advantages over pure laparoscopic approach 
for this type of treatment, including 3D visualization, greater 
and more stable freedom of movement, simpler intracorporeal 
suturing, instrument precision, surgeon ergonomics, and reduced 
morbidity [2,12, 22]. The da Vinci surgical robot system, described 
as technically feasible for this type of surgery, has been used [23]. 
Patient quality of life is improved without compromising survival 
[24]. Operating time is reduced [22,25], but this remains to be 
clarified as other studies report the opposite [12]. Personalized 
treatments are possible as several strategies are feasible [26]. 
Thanks to the progress of robotic surgery, the minimally invasive 
approach allows for the preservation of adequate bladder capacity 
while reducing long-term perioperative morbidity [2].

It also allows for shorter hospital stays [12]. For our patient, 
since the tumor had invaded the ureter, it was necessary to perform 
a Psoas Hitch. This procedure aimed to bridge the gap between the 
dissected bladder and ureter to allow for complete tumor resection 
with healthy margins. In addition, ureteral reimplantation was 
performed in a submucosal tunnel to prevent ureteral reflux. 
For cases that are not operable, neoadjuvant treatments such 
as crizotinib can be effective in reducing the size of large, locally 
advanced, and difficult-to-resect tumors [27,28]. For ALK- positive 
IMTs that do not respond to ALK inhibition with crizotinib, they 
can be treated with newer agents such as the next-generation ALK 
inhibitor, lorlatinib [28], facilitating subsequent partial cystectomy 
[27]. However, these treatments have not yet been reported 
regarding their use for initially resectable cases [27]. Treatment 
with anti-inflammatory agents or antibiotics (anecdotal) has also 
been used in certain circumstances [29,30].

Strengths and Limitations

The limitations of this systematic review include selection bias 
of retrospective data drawn from reported cases in the literature. 
Nomenclature is varied, and not all existing cases may have been 
described. Long-term outcomes of different available treatments 

and risk factors for recurrence were not examined. The strengths 
of this study include the systematic search method that allowed us 
to obtain a rigorous selection of publications, clear and structured 
presentation of results, and the integration of studies in addition 
to case reports. We present an innovative approach to treatment, 
namely the use of robot-assisted surgery. Recently, a research 
protocol has been registered on Prospero 3, which evaluates 
diagnostic and therapeutic modalities for IMTs of the genitourinary 
organs, confirming the timeliness and relevance of the topic of our 
study.

Conclusion

Inflammatory myofibroblastic tumors of the bladder are 
rare and difficult to diagnose. Partial cystectomy is the most 
commonly described treatment for this lesion and allows for low 
morbidity and reduced hospitalization time. Complete resection 
with clear margins is recommended. Robot-assisted surgery can 
be considered as an innovative approach, but further research is 
needed to establish standardized treatment protocols. These results 
appear to be of interest for clinical practice and future research. A 
multicenter, prospective study is needed to obtain evidence-based 
recommendations.
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