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URINARY BLADDER CANCER: VALUE OF CT AND MRI IN DIFFERNTIATING NON
MUSCLE INVASIVE BLADER CANCER FROM MUSCLE INVASIVE BLADDER CANCER
WITH HISTOPATHOLOGICALLY STAGED TUMORS

1. Summary

1.1 INTRODUCTION

Bladder cancer ranks as the tenth most prevalent cancer globally, representing 2% of all malignant
urinary tract tumors. Diagnosis entails utilizing Cystoscopy first, followed by TURBT and
histology. Imaging is primarily valuable for determining the stage. CT imaging is useful for
assessing larger, higher-staged tumors and for metastatic evaluation. Meanwhile, MRI has the
potential to provide value in evaluating local and regional staging, as well as assessing muscular
invasion in bladder cancer, which is crucial for prognosis and treatment decisions.

1.2 OBJECTIVE

Evaluating the Value of CT and MRI in characterizing, differentiation of NMIBC from MIBC
and T staging of urinary bladder tumors with correlation of the histopathology staging at
TASH.

1.3 METHODS

This is a retrospective record review that has included 109 patients with 86 contrast enhanced CT
scans and 23 MRIs performed over 2 and 1/2 years (May 2021 and Dec 2023 G.C period) in
patients with histology results of bladder CA who visited TASH, department of radiology, urology
and oncology, Addis Ababa, Ethiopia.

1.4 RESULTS

A total of 109 pathologically proven Bladder cancer patients were included .86 patients with post
CT and 23 patients with mp MRI showed bladder CA is more common in males with M:F ratio of
2.6:1.The mean age was 57.7 yrs.” with SD of 14.54 .Post contrast CT showed bladder cancers are
hyper vascular tumors.

Up on Post contrast CT evaluation Bladder tumors 2 patients (2.32%) have tumor localized to the
epithelium(T1 ), 3 patients have tumor extending to the muscle but no extension to perivesical fat,
(T2a/b) , 42 patients (48.8%) have adjacent perivesical fat invasion(T3) , 39 (45.3%) having
adjacent organ having adjacent organ and/or pelvic side wall infiltration (T4a/b). Based on MRI,
T2W and DWI sequences we were able to assess MIBC vs. NMIBC as well as T staging .We
found that 4 patients (17.3%) have NMIBC , 1 patient (4.3%) has MIBC(T2), 6 patients (26%)
have perivesical fat infiltration-(T3) and 13 patients( 52.4%) having adjacent organ or pelvic side
wall invasion( T4). From the total 109 patients metastasis to Lymph nodes were found in 55
(50.4% )of patients .Distant organ metastasis were assessed only with CT and found in 6 patients
(7%) .Liver was the most common site (4.6%). Biopsy result showed Among the total 106 patients
, 89 patients (85.5 %) have urothilial CA/TCC- among these the most common finding was MIBC,
found in 64patients (71.9% ) .
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1.5 CONCLUSION
Over all regarding differentiation of NMIBC from MIBC and higher t stages CT has sensitivity of

96.2% , specificity 13.4%, accuracy of 80% . PPV and NPV are 79.6% and 50% respectively.
MRI has sensitivity 100 %, specificity 50% and accuracy of 83.4%., PPV of 80% and NPV of
100% . These findings indicates MRI is superior in loco regional staging and eivaluation of
muscular invasion and CT is preferred for higher stages > T3B , presence of hydronephrosis ,
Lymphadenopathies and distant metastasis.
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2. INTRODUCTION

2.1 BACKGROUND

Bladder cancer ranks as the tenth most prevalent cancer globally [1]. It is the second most
common malignant tumor of the urinary tract in both males and females, following prostate
cancer, and comprises 2% of all malignancies [1,2,6]. Transitional cell carcinoma accounts for
approximately 90% of urinary malignancies, while squamous cell and adenocarcinoma make
up 5-10%. The remaining cases are largely composed of sarcomas and metastases from other
primary tumors. Accurate pretreatment staging of bladder urothelial carcinoma is crucial for
determining the most appropriate treatment. This staging process primarily relies on
cross-sectional studies and histopathology obtained during TURBT.

Bladder cancer is subdivided into two main groups; Non-muscle-invasive bladder carcinoma
(NMIBC), which is confined to the urothelium and/or lamina propria of the bladder, and
muscle-invasive bladder cancer (MIBC), which by definition invades the detrusor muscle [1,
3, 15]. TURBT is both diagnostic and therapeutic procedure done after cystoscopic diagnosis.
which includes T1- and T2 weighted sequences and functional sequences, such as diffusion
weighted and dynamic contrast-enhanced MRI, has been proposed to stage tumors more
accurately as the specific components of the bladder wall are visualized in more detail ( 1, 31-
34)

The wall of the bladder is composed of four layers: the epithelium or mucosa, the sub epithelial
connective tissue or lamina propria, the muscle layer, and the serosa. Proton-density weighted
images can sometimes differentiate the mucosa and the lamina propria from the muscle layer,
as the mucosa and lamina propria exhibit higher signal intensity (6,30).

CT is commonly used for screening, characterizing, and staging after receiving a histological
diagnosis following TURBT. CT urography is employed to evaluate both the upper urinary
tract and the bladder. Evaluation of the upper tract is important in staging because 2% of
patients with bladder UC have a synchronous upper tract tumor [11, 35]. Both CT and MRI can
be used for evaluating the upper tract, although CT is more commonly used.(11), CT is most
useful in identifying tumors that have macroscopically invaded through the serosa into the
perivesical fat (T3b) and invaded adjacent organs (T4) [11).

, the presence of hydronephrosis and potential lymphadenopathy are additional advantage of
CT

The use of CT is limited as fat stranding alone might indicate inflammation or a desmoplastic
reaction [29]. Furthermore, the absence of fat planes between a bladder tumor and neighboring
organs may cause a false-positive perception of organ invasion. Distinguishing tumor confined
to the mucosa from muscle-invasive disease is challenging using CT. Some studies have
proposed that the retraction of the bladder wall serves as an indirect indicator of T2b
muscle-invasive disease [38]. Detecting subtle wall thickening, tumors at the bladder neck
near the prostate, and flat sessile lesions is difficult using CT.

MRI is preferred modality for the loco regional staging and evaluation of muscular invasion
of BC, which is critically important for prognostication and treatment decision-making, this
qualities of high soft tissue resolution make mpMRI is currently the superior imaging modality
for soft-tissue resolution, which allows for more accurate loco regional BC staging than CT[4].
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Post therapeutic cases are also well assessed with MRI (8). In T1-weighted SE, the tumor
has an intermediate to low signal, In T2-weighted SE, the signal from the tumor is much lower
than the signal from urine, is higher than the hypo signal from the wall and lower or the same as
that of fat.. The presence of a hypo signal border (muscle layer) at the base of the tumor
indicates a stage T1 tumor. An irregular internal contour indicates a stage T2a tumor and the
hypo signal border being interrupted by a hyper signal, with no infiltration of perivesical fat,
indicates a stage T2b tumor. Finally, a lesion with an irregular internal contour and striations in
the perivesical fat is evidence of a stage T3b tumor the injection of a contrast agent increases
the sensitivity of MRI for detecting small tumors and improves analysis of parietal invasion.
Diffusion imaging has excellent sensitivity for detecting lesions, with, as in any tumor process,
slowing of diffusion seen in diffusion imaging as a hyper signal and a low apparent diffusion
coefficient (ADC) (< 1000 x 10—3mm3/sec)(8).

The presence of a signal in the muscle identical to the tumor signal is the most reliable
indicator. If the cortical bone disappears and there is medullary infiltration, it suggests that the
tumor has extended into the bone. Evaluation of seminal vesicle invasion relies on
morphological criteria in T1-weighted SE, as the signal remains unaltered: vesicle enlargement
with replacement of the interseminal vesicle fatty hyper signal by a hypo signal. In
T2-weighted SE, there is a localized or diffuse decrease in the hyper signal from the seminal
vesicle, replaced by a signal that changes upon injection, similar to the tumor signal
development.Invasion of the prostate is assessed in the frontal or sagittal plane and in
T2-weighted SE, based on two criteria: disappearance of the clear limit between the bladder
and the prostate, and a mass in the parenchyma of the prostate with a signal identical to that
from the bladder tumor. Urethral invasion is impossible to confirm. Extension to the vaginal
fornix, cervix and uterine body are studied with similar criteria with male. (8)

The primary use of CT or MRI is not to detect bladder tumors, but rather to stage them prior to
treatment, primarily to search for any intraperitoneal spread in stages beyond T2a. Because
MRI can produce slices, its overall reliability is higher than that of CT, which is partially due to
its superior contrast resolution. more suitable

To discern lymph nodes from adenopathies, MRI and CT share the same primary
morphological analysis criterion, which is based on size.. Adenopathies is diagnosed when
additional tissue has formed around the vascular axes. The ‘mean’ consensus threshold value
beyond which a lymph node is considered to be pathological is 10 mm for retroperitoneal
lymph nodes and 8 mm for pelvic cavity lymph nodes (38). In the post-therapeutic period, MRI
is the examination of choice for detecting recurrence. This is frequent in male patients treated
by radical cyst prostatectomy or in women treated by anterior pelvectomy, and estimated at
45% in some series . A T1-weighted sequence is used to look for adenopathies. Uniform
adenopathies have the same characteristics: neither the density value nor the signal intensity or
uptake of the contrast agent is sufficiently discriminating to distinguish malignant
adenopathies from inflammatory adenopathies or even from a common lymph node.(8).
Comparison of CT and MRI for T stage.

MRI has a higher overall reliability than CT, which can be attributed to its superior contrast
resolution and its capacity to generate slices that are more tailored to the bladder's morphology,
enabling the exploration of tumors located in the base and dome. In actuality, it is only necessary if
it is suspected that the disease has spread to nearby organs, starting at the pT3b stage. If renal
function is adequate, uro-CT is currently the most dependable method for investigating the upper
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urinary tract. (8)

2.2 THE RATIONALE OF THE STUDY:

The degree of lymph node and distant metastases, the histological tumor type, and the depth of
tumor infiltration all have a significant role in determining the course of treatment and
prognosis for BC. As such, precise staging is essential. This section will review and provide
examples of the function of CT and MRI in tumor detection, as well as their sensitivity,
specificity, accuracy, positive predictive value, negative predictive value, and correlation with
the histopathologic staging of the same disease. Imaging is used to stage patients who are not
candidates for curative cystectomy due to involvement of the pelvic side wall. As far as we are
aware, there have been no studies conducted in Ethiopia at the hospital or national level that
evaluate the role of CT and MRI for staging and detection.
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3. LITERATURE REVIEW

The tenth most frequent cancer in the world is bladder cancer. Furthermore, 2 percent of all
malignancies are prostate cancers, the most prevalent malignant tumour of the urinary system in
both genders (1, 2, 6).

The majority of individuals diagnosed with bladder cancer are reported to have
non-muscle-invasive bladder cancer (NMIBC). Additional management recommendations include
close monitoring and local retention followed by intravesical therapy.danger of the disease
eventually progressing to a more advanced level. Nonetheless, at the time of diagnosis, about 25%
of individuals initially exhibit MIBC. Magnetic resonance imaging (MRI) or contrast-enhanced
computed tomography (CT) can be used to detect distant metastatic spread as well as local or
regional extravesical tumour invasion.

TURBT is still the most effective non-invasive imaging method for achieving tumour staging
between MIBC and NMIBC.

The most widely used imaging modality, computed tomography (CT), performs exceptionally
well in assessing nodal and distant visceral metastatic disease (4, 15). First Diagnosis The most
widely utilised imaging technique in the world for the diagnosis and staging of urothelial cancers,
as well as for the localization, loco-regional staging, and identification of distant metastases, is
computed tomography (CT), and more especially, CT urography (CTU).(4). It has been suggested
that CT urography, which comprises thin-section pictures both before and after intravenous
contrast material injection, provides a thorough assessment of the BC.Determining the
involvement of lymph nodes in the belly and pelvis can also be done with CT. The most common
method for suspecting nodal metastases on CT is lymph node size; however, aberrant
morphologies, such rounded or irregular nodes, may indicate metastatic involvement. N-stage

Study conducted by Dr. Cheryl A. Sadow Stuart G. Silverman, MD, In Academic Medical Centre
Bladder Cancer Detection Using CT Urography Overall, for CT urography, the results showed that
the results were 79% (117 of 149), 94% (649 of 689), 91% (766 of 838), 75% (117 of 157), and
95% (649 of 681) for bladder cancer detection; for cystoscopy, the results were 95% (142 of 149),
92% (634 of 689), 93% (776 of 838), 72% (142 of 197), and 99% (634 of 641). Among patients
tested solely for hematuria, the NPV of CT urography was higher (98%, 589 of 603). However,
patients with a history of urothelial cancer had much worse CT urography accuracy (78%, 123).

For loco-regional staging, magnetic resonance imaging (MRI) has been assessed, along with the
assessment of muscularis propria invasion.(4,15). To ascertain whether the tumour is
muscle-invasive and whether the complete lesion has been removed, this tumour excision should
involve the detrusor muscle [1].

According to reports that have surfaced recently, magnetic resonance imaging (MRI) may be a
better imaging modality for bladder tumour local staging. It has been suggested that
multiparametric magnetic resonance imaging (mpMRI), in particular, can more accurately stage
tumours because it allows for a more detailed visualisation of the specific bladder wall
components. This includes T1- and T2 weighted sequences as well as functional sequences like
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diffusion weighted and dynamic contrast-enhanced MRI [1]. MRI: The tumour has an
intermediate to low signal in T1-weighted SE, comparable to

Studies conducted in the Netherlands According to Eline H. Huelea, MRI is useful for local
staging of invasive bladder tumours. After undergoing mpMRI, thirty-seven individuals with
known bladder tumours were diagnosed with muscle-invasive bladder cancer (MIBC) and ten with
non-muscle-invasive bladder cancer (NMIBC). Twelve subjects had NMIBC and twenty-five
persons had MIBC in the "whole-mount" pathology results. For the assessment of MIBC, we
discovered a sensitivity and specificity of 0.88 and 0.58, respectively. The predictive values for
favourable and negative outcomes were 81% and 70%, respectively. 78% of patients could be
diagnosed with NMIBC and MIBC using mpMRI.(1).

MRI was also demonstrated in a subsequent study by Janet E. S. Husband, FRCP, FRCR, on
bladder cancer staging using CT and MRI imaging.

As with all cancers, imaging( CT and MRI) plays a significant role in the management of
patients with BC, including the loco-regional staging and evaluation for distant metastatic
disease, which cannot be assessed at the time of cystoscopy and biopsy/resection. Researches
showed that MRI has better sensitivity and low specificity when compared to CT with less
sensitivity but better specificity.
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4. OBJECTIVES

4.1 GENERAL OBJECTIVE

e Evaluating the Value of CT and MRI in characterizing , differentiation of NMIBC from
MIBC and T staging of urinary bladder tumors with correlation of the histopathology
staging at TASH.

4.2 SPECIFIC OBJECTIVES ,
To assess the socio-demographic characteristics of patients with diagnosed Bladder CA

To characterize the CT and MRI features of bladder tumors including size, site ,location , local
extent and distant lymphnode and organ metastasis

To Assess the sensitivity, specificity, and overall accuracy , predictive values of the CT and MRI
in differentiating NMIBC from MIBC in histopathology confirmed cases .

5. METHODS AND MATERIALS

5.1 STUDY AREA &PERIOD

Ethiopia, TASH which is a tertiary hospital ,. The hospital provides a tertiary level care . Study
period is from May 2021 — Dec 2023.

5.2 STUDY DESIGN

A retrospective cross- sectional descriptive study.

5.3 SOURCE AND STUDY POPULATION

5.3.1 SOURCE POPULATION:

These are patients who visited TASH who visited Urology and oncology departments During
the study period 2021 -2023 G.C.

5.3.2 STUDY POPULATION

All registered and Histologically proven BC patients with cross sectional imaging ( CT and
MRI imaging).

5.4 INCLUSION CRITERIA

All patients with clinical and /or cystoscopy and Histopathology diagnosis of Bladder CA and
classified as MIBC vs. NMIBC during the study period.

5.5 EXCLUSION CRITERIA

Patients who have discrepancy between histology and imaging, Patients with histologic
samples were muscle was not represented (not staged by pathology as MIBC Vs. NMIBC).
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5.6 SAMPLING TECHNIQUE AND SAMPLE SIZE

Total population sampling technique applying the inclusion and exclusion criteria , A total of 86
patients with post contrast CT and 23 patients with mp PRI were included.

5.7 DATA COLLECTION TOOLS AND PROCEDURES

Data collection was undertaken by the principal investigator using a structured EXCEL .sheet
which later copied to SPSS for analysis .the CT and MR images and patient data were collected
from Radiology-Urology —Oncology MDT telegram group, from oncology and urology
registration books.

MDT- (multi-disciplinary team) - team of specialists meet to talk about the best treatment based
on national treatment guidelines . CT scan were 64 and above slices which mean the CT scan can
take 64 high resolution anatomical images per rotation in less than 15 seconds , MRI of 1.5 T is
used in 20 patients, 3 patients have 0.3T MRL

We address 18 variables on the CT evaluation and 13 variables in the MRI evaluation to assess the
value of this cross sectional imaging in detecting , characterizing, ,t staging and most importantly
in differentiation MIBC from NMIBC and the variables questing mainly socio-demographic
status, characteristics of tumors, post contrast values on CT and MRI basic sequence features ,
histologic diagnosis with t staging correlation , metastasis and Concomitant upper tract tumors
were major divisions . Post contrast CT enhancement was taken as hyper vascular if it [ enhancing
more than the background muscle in the arterial or venous phases. Lymohnodes were taken
enlarged if > 10 in the retro peritoneum and common iliac regions, and 8mm in the pelvic region .
CT and MRI diagnosis was made by fellows and consultant radiologists (Abdominal imaging
subspecialists) .name and MRN were included in the data collection format to avoid repeat data

Finally sensitivity, specificity, accuracy, PPV, NPV will be calculated. Images were reviewed by
the principal investigator (abdominal imaging fellow and by 1 abdominal imaging consultant
radiologists.) . The histopathological the results of the patient were also collected from patient
record in the pathology department where all the results were signed by one resident and one
consultant pathologist. Based on TNM guidelines above the level of the aortic bifurcation, are now
considered to be distant metastases Regional lymph nodes include: inguinal, hypogastric (internal
iliac chain), obturator, external iliac chain, perivesical, and presacral lymph nodes, all of which are
located below the level of the common iliac arteries recommended size thresholds that have been
utilized are >8 mm in short axis for suspected abnormal pelvic lymph nodes and >10 mm in short
axis for abdominal lymph nodes The loss of this normal appearance and a more rounded or
irregular configuration and necrosis are considered metastatic tumor.
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5.8 DATA PROCESSING AND ANALYSIS

The data was double-checked for clarity and completeness. IBM SPSS Statistics, version 26.0
(IBM Corporation, Armonk, NY, USA) was utilized to conduct the statistical analysis, the data
was then compared and summarized. For the clarity standard T Transitional cell carcinoma
of the bladder staging uses the TNM system was used( these system is currently used staging
system which is available in the radiologic articles and books .. pathologic results only came
as MIBC or NMIBC we were pushed to divide the t stages in to two major categories in order
to assess sensitivity, specificity, accuracy, and predictive values so our two major categories
are one is as NMIBC which are localized to epithelium and the other MIBC and above as
including T2 and above where muscle is invaded, t3 (perivesical invasion and T4(Adjacent
organ and pelvic side wall invasion.

5.8.1 DEPENDENT AND INDEPENDENT VARIABLES

Independent Variables,
Age, Gender, MRN(Hospital registration numberQ

Dependent Variables

Clinical presentation, Tumor size , tumor location ,distribution , , , extent of tumor as ,Muscle
invasion or no invasion , ,T - staging ,Pick enhancement time on CT , Peak enhancement
value on CT , metastasis Lymph nodes, with location, Hydronephrosis, distant metastasis,
Biopsy results, concomitant upper tract involvement.

5.10 ETHICAL CONSIDERATIONS

Ethical clearance was obtained from TASH department of radiology patient identifiers were
removed from the data collection tool a Any piece of information was kept confidential by
keeping anonymity of the study subjects. The information gathered during the study will be
used strictly for the research purpose only.

5.11 DISSEMINATION OF THE STUDY FINDINGS

The findings of this study will be submitted to the department of radiology, College of Health
Sciences, Addis Ababa University as partial fulfillment of a sub specialty certificate in
radiology. After evaluation The outcome of this study will be presented to other interested
stakeholders through annual conferences/academic symposia and meetings. Finally, the
manuscript will be submitted to a reputable scientific journal for possible publication
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6. RESULTS

6.1 SoCcio DEMOGRAPHIC CHARACTERISTICS

A total of 109 patients were included in this study. Among these 86 patients had post contrast
CT scan and 23 patients MRI .78 patients were male and 31female (M:F ratio of 2.5:1).The
mean age was 57.57 with standard deviation of 14.535. The age ranges between 23 years and
80 years,

6.2 CLINICAL PRESENTATION

The most common clinical presentation was hematuria with associated low urinary tract
symptoms in 57 patients (52.3 %).

6.3TUMOR SIZE

we were able to measure in 107 patients who have post contrast CT scans and MRI were
included among these 81 patients (75.7 %) have tumor size > Scm ,23 patients (21.4%) have
size of 2-5 cm, 2 patients have size <2cm.

6.4 TUMOR LOCATION

Tumor location Frequency Percent
Dome only 5 4.5%
Anterior or posterior 20 18.3%
wall only

>trigon only 5 4.5%
Neck only 5 4.6 %
Wall extending to trigon 38 34.8 %
and neck

3 and more areas of 35 32.1%
involvement

Total 109 100%

Table 1: Tumor location in the bladder wall

6.5 TUMOR DISTRIBUTION
From total of 109 patients The most common tumor distribution is multifocal areas of

involvement in 52 (47.7%) patients followed by single focal area in 38 patients (34.8%) and
diffuse circumferential involvement in 19 patients (17. 5%) .

6.6 LYMPNODE AND DISTANT ORGAN METASTASIS

From total of 109 patients were able to assess in 108 patients and Lymph node metastasis
were found in 55 (50.4%)) patients. Among these 27 patients (49.1 %) have
Lymphadenopathies in the true pelvis(regional LNs) and the remaining 28 patients(50.9%)
have Lymph nodes beyond true pelvis (common iliac, inguinal or retroperitoneal ) suggesting
stage IV disease .
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Distant organ metastasis were assessed only with CT and found in 6 (7 %) of patients ,.Liver
being most common site liver - 3 patients, both liver and lung - 1 patient, Only Bone -1 patient
and lung only — 1 patient.

6.7 HYDRONEPHROSIS AND CONCOMITANT UPPER TRACT TCC

From the 109 patients Hydronephrosis was found in 79 (72.4%) patients which is an indicator
of higher stage tumor and needs more radical treatment even if imaging examination shows no
peri-vesical invasion.

Concomitant TCC in the upper urinary tract involving ureter and/or renal collecting system in
7 patients( 6.4 %) , 2 patients with renal collecting system involvement, 5 patients ureteric
involvement.

6.8 CT IMAGING FINDINGS

6.8.1 TUMOR PEAK ENHANCEMNT TIME AND ENHANCEMNT VALUE

. The most common timing for most tumors to enhance maximally were at the Porto venous
phase (41-60 seconds) in 55 patients (79.6%) followed by arterial phase in 17
patients(21.5%). All Bladder tumors in the study were found to have enhancement more than
the pre-contrast value Enhancement as detailed in the table below

Enhancement Frequency Percent
value

50-90HU 56 70.9%
90-110 HU 13 16.4%
>110 HU 10 12.7%
Total 79 patients 100%

Table 2: Table illustrating Enhancement in HU
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Arterial phase(20-40
sec.) venous phase( 41-60
sec.) delayed phase(61-
180 sec)

Figure 1: Histogram illustrating peak enhancement time of tumors

6.8.2T-STAGING WITH CT

Up on Post contrast CT evaluation Bladder tumors 2 patients (2.32%) have tumor localized to
the epithelium(T1 ), 3 patients have tumor extending to the muscle but no extension to
perivesical fat, (T2a/b) , 42 patients (48.8%) have adjacent perivesical fat invasion(T3) , 39
(45.3%) having adjacent organ having adjacent organ and/or pelvic side wall infiltration
(T4a/b).

6.9 MRI IMAGING FINDINGS

6.9.1 TUMOR MRI FEATURES

All the tumors in the 23 patients appear T1 iso intense to the muscle with 21patients (91.2%)
having T2 intermediate signal, and 2 patients have T2 high signal intensity when compared to
the muscle. We were able to find properly done DWI sequence in 13 patients and 11 patients
(84.6%) showed restriction and there was no restrictions in 2 patient’s (15.4%) patients .

MRILT2W sequence features Frequency Percent
Intermediate signal compared to 21 91.3%
muscle
Higher signal than the muscle 2 8.7%
Total 23

Table 3: MRI T2W features
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6.9.2 TUMORT - STAGING WITH MRI

Based on MRI, T2W and DWI sequences we were able to assess MIBC vs. NMIBC as well as
T staging .We found that 4 patients (17.3%) have NMIBC, 1 patient (4.3%) has MIBC(T2), 6
patients (26%) have perivesical fat infiltration-(T3) and 13 patients( 52.4%) having adjacent
organ or pelvic side wall invasion( T4),

14

12

10 —

Series 1

O T T T 1
T1/NMIBC T2/Muscle only T3/perivesical fat T4/Adjucent
invasion orgal/pelvic wall
involvement

Fig 2. T staging based on MRI (T2W and DWI sequences)

6.10 DETERMINING SENSITIVITY, SPECIFICITY AND PREDICTIVE VALUES
Over all regarding differentiation of NMIBC from MIBC and higher t stages the table below
summarizes our findings

NMIBC from MIBC CT MRI
Sensitivity 96.2 % 100 %
Specificity 13.4 % 50 %
Accuracy 80 % 34 %
PPV 79.6 % 80 %
NPV 50 % 100 %

Table 4: Summary of Sensitivity, Specificity and predictive values
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6.11 BIOPSY RESULT OF TOTAL PATIENTS

From total of 106 patients biopsy result were found in 104 patients and among these patients
with biopsy - 89 patients (85.5 %) have pathologically confirmed urothelial CA-TCC and the
rest 15 patients(14.6%) have non —Urothilial tumors,

from the 89 patients with TCC ,most common findings were MIBC found in 64 patients
(71.9% ) and non MIBC were found 25 patients(28.1 %),. from the 64 patients with MIBC
High grade-MIBC found in 44patients (68.7%)which was the most common pathologic
finding
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7. DISCUSSION

Upon the evaluation of bladder cancer the infiltration in the muscle layer must be determined
before treatment ( 41). These is retrospective study focused on the distinction between NMIBC
and MIBC on mpMRI and CT , as this determines the possible treatment options and prognosis for
patient with a bladder tumor. A systematic review done by Cornelissen et al to determine the
value of mpMRI in the initial staging of bladder tumors, found a pooled sensitivity and specificity
0f0.92 and 0.88 respectively, to differentiate between NMIBC and MIBC. They conclude that
mpMRI is effective for making the distinction between NMIBC and MIBC, but not for
determining T-stage, so it can be used for confirmation when muscle-invasive disease is suspected
at initial diagnosis. (21).

Husband et al (5) argued against the superiority of MR imaging and demonstrated that MR
imaging was slightly inferior to CT. Kim et al (29) showed that dynamic gadolinium-enhanced
MR imaging was slightly more accurate than CT and other MR techniques, although the difference
was not statistically significant. According to their results with dynamic gadolinium-enhanced MR
imaging, the cancer detection rate was 100%, and the sensitivity 100% , specificity73%, and
overall accuracy 93%. Another study by Jeong KonKim,(13) showed sensitivity (89%) and higher
specificity (95%) and accuracy of 93% accuracy for . Our study showed that MRI has sensitivity
100 %, specificity 50% and over all detecting and local staging accuracy of 83.4%. , a study done
by Eline H in Netherlands (1) show,14 ed sensitivity and specificity of 88% and 58% ,positive
Predictive value of 81 and negative predictive value of 70%. Our findings are more or less
similar to Kim et al studies. In addition, Woo et al. and Huang et al. performed a meta-analysis of
>1.5T MRI for identifying MIBC and found similar sensitivity and specificity similar to
Cornelissen et .study and concluded that 3T MRI devices showed higher specificity than 1.5T
scanners. Our findings showed mainly that there are no false negative values and there are 3 cases
with false positive values which is indicator of over staging of the T-stage of the tumor,. The
advantages of dynamic contrast-enhanced images compared with later contrast-enhanced images
are that tumors are relatively higher in signal intensity than the background bladder immediately
after contrast administration and fluid in the bladder is void of signal. These factors allow for
better detection of small tumors and generally more accurate tumor staging(29). They found out
with use of dynamic post contrast study increased sensitivity from 83 %to 86 % but lower
specificity from 78% to 73%, suggesting T2W and Post contrast has comparable detection and
staging values. Our result which is based on DWI and T2W showed 100 % sensitivity and lower
specificity of 50 %.

CT 1is suboptimal compared with MRI for local staging up to t3a and for differentiating
non-muscle-invasive bladder cancer (NMIBC) ( T1) from muscle-invasive bladder cancer (MIBC)
(T2)(22.23). We observed that sensitivity of CT is 96.2% and specificity of 13.6% and accuracy of
80%, PPV 79.65 and NPV 50%.In differentiating of NMIBC from MIBC . In a research done by
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hongmei gu(41) found out CT has the sensitivity, specificity, accuracy, were 73% ,81% and 79%,

respectively, which showed lower sensitivity and higher specificity when compared to our study .
Tumors into stage <T2 and stage >T2, there are some early models using machine learning that
may help stratify which may increase CT utility in this area of local staging in the future, but
currently, this differentiation requires further investigation and validation prior to clinical
implementation and acceptance .CT imaging is best used locally in the assessment of
higher-staged larger tumors(4) .

Hydronephrosis was found in 63 (73.3%) patients which is an indicator of higher stage tumor and
needs more radical treatment even if imaging examination shows no peri-vesical invasion(39).

Although TCC has typically been regarded as a hypo vascular tumor, these lesions have
considerable urothelial hyper vascularity and are typically most conspicuous on early phase
images. As a result any focal increased enhancement of the bladder urothelium must be considered
suspicious for malignancy. This tells us that the delayed phase has typically been considered the
most important for identifying bladder tumors, but early phase images (whether arterial or venous)
are likely more important for lesion conspicuity, this is due to subtle lesion enhancement may be
more difficult to detect in delayed phase since the contrast material has been excreted into the
bladder, lesion can be missed easily either from beam hardening artifact and/or washout of
enhancement)-(13). In our study, we found results with maximum tumor enhancement were seen
in the Porto venous phase (40- 60 second) in 64% of patients and, the enhancement value was b/n
50 -90 HU in 71% and 90-110HU in the remaining 29% of our patients which indicates hyper
vascularity of these tumors. A similar study by Kim et al.also mentioned that the attenuation of 20
bladder tumors was measured on arterial, venous, and delayed images. The investigators found
that the enhancement of bladder TCC peaked at approximately 105 HU, and range of 78-129 HU,
usually at approximately 60 seconds, before washing out slowly over time. As a result for any
patient presenting with hematuria One arterial /Porto venous phase CT is critical (14).

Identifying lymph node involvement on CT is usually based on lymph node size and shape. Lymph
nodes greater than 8 mm in the pelvic and 10 mm in the abdomen when measured din short axis are
considered as abnormal though there is a risk of missing lymph nodes smaller than 8 mm in short
axis diameter, Pichler et al. demonstrated that the best cutoff value for metastatic pelvic lymph
node identification was 8 mm (sensitivity and specificity of 45.5% and 91.5%) (24.) we found that
with post contrast CT, there was a LN metastasis in 49.8% of patients based on Pichler et al cut off
value >8mm . Nodal disease on MR is identified by size (>8 mm in short axis) and morphological
criteria, such as round shape, irregular borders, central necrosis, and loss of fatty hilum (4). We
found out among patients who had CT Lymph node metastasis were found in 42 (49.8) patients.
Among these 19 45.3%) have Lymphadenopathies in the true pelvis(regional LNs) and the
remaining 23 patients(54.7%) have Lymph nodes beyond true pelvis (common iliac, inguinal or
retroperitoneal ) which is suggesting stage IV disease .Among patients who has MRI , 13 (59%)
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patients have Lymph node metastasis .Among these 8 patients (61.5%) . have pelvic nodal
metastasis and remaining 5 patients (38.4 % )have distant Lymohnodpathies in the retroperitoneal
and inguinal regions. Over all Lymph node metastasis were found in 55 patients (50.4%)

Yousem DM mentioned that It is also important that bladder UC because metachronous tumor in
the upper tract has been reported in 3.9% of such patients( including post treatment follow up
patients( 27) , we found out 7 patients (6.6%) have concomitant upper tract TCC .There is still
controversy about whether CT or MR imaging is better for evaluation of bladder cancer. Some
authors demonstrate that CT is superior and some MRI as superior in the detection and
differentiation of NMIBC from MIBC, our study indicates MRI is superior in t staging with better
sensitivity, specificity and all predictive values.
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8. CONCLUSION

Clinical staging with TURBT followed by CT and MRI staging is essential for bladder CA
staging. We conclude that CT has sensitivity of 96.2 % ,Specificity of 13.4%, accuracy of 80%
and MRI has sensitivity 100 %, specificity 50% and accuracy of 83.4% in overall staging of
BC. LNs is better assessed with CTU than by MRI .Distant metastasis was only assessed by CT
in our study with 7% rate. Overall with MRI which is superior in determining local tumor growth
especially with T2W it is possible to differentiate non-muscle-invasive bladder cancer (NMIBC) ( T1)
from muscle-invasive bladder cancer (MIBC) ( T2), and CT was quite useful for differentiating
between tumors staged up to T3a from higher-staged T3b and T4 BCs. Metachronus tumors,
lymphadenopathies and distant metastasis are better assessed with CT.

9. RECOMMENDATION

The limited number of participants especially with MRI disables us to conclude the value of
MRI in staging of bladder cancer, Ideally It is recommended that staging requires MRI prior to
Clinical staging which is costly, The other limitation was the quality of the MRI images .
Future study with cystectomy outcomes correlation is also recommended rather than TURBT
histology correlation.

Lymph node pathologic assessment especially post cystectomy outcome with CT correlation
should be studied separately.
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