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Abstract

Background: Accurate preoperative staging of urinary bladder cancer is essential for
appropriate treatment planning and improved patient outcomes. While cystoscopy with
biopsy remains the gold standard, it is invasive and has limitations in assessing tumor depth
and extravesical extension. Magnetic resonance imaging (MRI), particularly multiparametric
MRI, offers superior soft tissue contrast and the ability to differentiate bladder wall layers,
making it a promising non-invasive alternative.

Objective: To determine the diagnostic accuracy of MRI in differentiating non-muscle-
invasive bladder cancer (NMIBC) from muscle-invasive bladder cancer (MIBC), using
histopathology as the gold standard.

Methodology: This cross-sectional validation study included 160 patients aged 25-65
years with suspected bladder cancer. MRI was performed using a 1.5-T system, and findings
were interpreted by an experienced radiologist. Histopathological examination following
transurethral resection of bladder tumor (TURBT) served as the reference standard.
Diagnostic parameters including sensitivity, specificity, positive predictive value (PPV),
negative predictive value (NPV), and overall accuracy were calculated.

Results: MRI demonstrated a sensitivity of 92.13%, specificity of 90.14%, PPV of 92.13%,
NPV of 90.14%, and an overall diagnostic accuracy of 91.25% in differentiating NMIBC from
MIBC.

Conclusion: Multiparametric MRI shows high diagnostic accuracy and can serve as a
reliable non-invasive modality for differentiating muscle-invasive from non-muscle-invasive
bladder cancer, thereby aiding in clinical decision-making and treatment planning.
Keywords: Bladder cancer, Diagnostic accuracy, Magnetic resonance imaging, Sensitivity,
Specificity.
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Introduction

Over the past three decades, urinary bladder cancer has
undergone notable epidemiological and pathological
transitions, with urothelial carcinoma emerging as the
predominant histological subtype [1]. It is the second most
common malignancy of the genitourinary tract and
represents a significant global health burden due to its high
incidence, recurrence rate, and associated healthcare costs.
Accurate staging of bladder cancer is essential, as treatment
strategies and prognosis are primarily determined by the
depth of tumor invasion and extent of disease spread [2].

Cystoscopy with biopsy remains the gold standard for
diagnosis and staging of bladder cancer because of its high
sensitivity and ability to provide direct visualization and
histological confirmation of tumors [3]. However, this
approach is invasive and associated with several limitations,
including reduced sensitivity for flat lesions, operator
dependency, and inability to reliably assess tumor invasion
beyond the bladder wall [4]. These limitations necessitate
the development and validation of advanced, non-invasive
imaging modalities capable of providing accurate local and
regional staging.

Several imaging techniques have been explored to improve
staging accuracy, including computed tomography (CT)
and positron emission tomography/computed tomography
(PET/CT), particularly for detecting metastatic disease [5,6].
Despite these advances, precise evaluation of local tumor
invasion—especially differentiation between non-muscle-
invasive (<T1) and muscle-invasive (>T2) bladder cancer—
remains a major clinical challenge. This distinction is critical,
as non-muscle-invasive tumors are typically managed with
transurethral resection with or without intravesical therapy,
whereas muscle-invasive tumors require more aggressive
treatments such as radical cystectomy, systemic
chemotherapy, radiotherapy, or multimodal approaches
[1,3,4].

Magnetic  resonance imaging (MRI),  particularly
multiparametric MRl (mpMRI), has emerged as a promising
modality for local staging of bladder cancer. MRI offers
superior soft tissue contrast, absence of ionizing radiation,
and the ability to differentiate various layers of the bladder
wall, enabling accurate assessment of tumor depth and
extravesical extension [6]. Advanced functional imaging
techniques, including diffusion-weighted imaging (DWI)
and dynamic contrast-enhanced (DCE) imaging, further
enhance diagnostic accuracy by providing information on
tumor cellularity and vascularity.
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Previous studies have reported variable diagnostic
performance of MRI in staging bladder cancer. One study
demonstrated a sensitivity of 67% and specificity of 88% for
detecting muscle invasion [7], while another reported lower
diagnostic accuracy, with sensitivity and specificity of 50.0%
and 55.6%, respectively [8]. In contrast, a meta-analysis by
Cornelissen et al., involving 1724 patients and 1778 lesions,
reported pooled sensitivity and specificity of 92% and 88%,
respectively, for differentiating <T1 from >T2 disease [9].
These inconsistencies highlight the need for further
validation of MRI across diverse clinical settings and
populations.

Given the limited availability of local data and the variability
in previously reported outcomes, the present study was
designed to evaluate the diagnostic accuracy of MRI in
differentiating non-muscle-invasive from muscle-invasive
bladder cancer in a local population, using histopathology
as the gold standard. The findings of this study are expected
to enhance preoperative staging accuracy, support
evidence-based clinical decision-making, and contribute to
improved patient outcomes.

Methodology

Study design

This study was conducted as a cross-sectional diagnostic
validation study aimed at evaluating the diagnostic
accuracy of magnetic resonance imaging (MRI) in
differentiating non-muscle invasive bladder cancer (NMIBC)
from muscle invasive bladder cancer (MIBC), using
histopathology as the gold standard.

Ethics

Ethical approval for the study was obtained from the
institutional review boards of the participating hospitals
prior to commencement. All procedures were performed in
accordance with ethical standards of human research.
Written informed consent was obtained from all
participants  after explaining the study objectives,
procedures, risks, and benefits, ensuring voluntary
participation and confidentiality of patient data.

Setting

The study was conducted at the Department of Urology,
Shahida Islam Teaching Hospital, Lodhran, and Bahawal
Victoria Hospital/Quaid-e-Azam Medical College,
Bahawalpur, Pakistan. Data collection was carried out over
a period of six months, from June 2024 to December 2024,
in a tertiary care clinical setting equipped with MRI and
histopathological diagnostic facilities.
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Participants

A total of 160 patients of either gender, aged between 25
and 65 years, presenting with suspected bladder cancer
were enrolled. Suspicion was based on ultrasonographic
findings indicating an irregular soft tissue mass projecting
into the bladder lumen from a fixed mural site. Patients
were selected using a non-probability consecutive sampling
technique. Exclusion criteria included patients with prior
radiation therapy, renal impairment, biopsy-proven muscle
invasive bladder cancer, recurrent bladder tumors, benign
histology, and contraindications to MRl such as
claustrophobia, cardiac pacemakers, or pregnancy.
Previously diagnosed MIBC cases were excluded to avoid
interpretation bias and ensure accurate assessment of MRI's
diagnostic performance in initial staging.

Variables

The primary outcome variable was the diagnostic accuracy
of MRI in differentiating NMIBC from MIBC. Independent
variables included MRl findings (VI-RADS score
classification), while the dependent variable was
histopathological  confirmation of tumor invasion.
Additional variables included demographic characteristics
(age, gender) and tumor characteristics (size, invasion
status).

Data sources/measurement

MRI examinations were performed using a 1.5-T Philips MRI
system with a body phased-array coil, with patients in the
supine position. Imaging protocols included T2-weighted
imaging, diffusion-weighted imaging (DWI), and dynamic
contrast-enhanced (DCE) sequences. Standard parameters
such as TR (3000-4000 ms), TE (70-90 ms), slice thickness
(5 mm), and field of view were maintained. The VI-RADS
scoring system was used by expert radiologists, blinded to
histopathology, to assess the likelihood of muscle invasion,
with a score >3 considered indicative of possible muscle
invasion.  Following MRI, all patients underwent
transurethral resection of bladder tumor (TURBT), and
specimens were analyzed by experienced histopathologists
blinded to MRI findings. The presence of detrusor muscle in
specimens was confirmed to ensure accurate staging. Data
were recorded using a structured proforma.

Bias

Several measures were taken to minimize bias. Radiologists
interpreting MRI images were blinded to histopathological
findings, and histopathologists were blinded to MRI results
to reduce observer and confirmation bias. Exclusion of
previously diagnosed MIBC cases minimized selection and
verification bias. Standardized imaging protocols and use
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of the VI-RADS system improved inter-observer reliability
and diagnostic consistency.

Study size

The sample size of 160 patients was calculated using a 95%
confidence level, 12% margin of error, and an expected
prevalence of muscle invasive bladder cancer of 41.9%.
Previously reported sensitivity (50.0%) and specificity
(55.0%) values of MRI were used to estimate the required
sample size, ensuring adequate power for diagnostic
accuracy evaluation.

Quantitative variables

Quantitative variables included age and tumor size, which
were expressed as mean * standard deviation. Diagnostic
parameters such as sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV), likelihood
ratios, and overall diagnostic accuracy were calculated as
percentages with corresponding confidence intervals.

Statistical methods

Data analysis was performed using SPSS version 25.0.
Descriptive statistics were used to summarize demographic
and clinical characteristics. Qualitative variables were
presented as frequencies and percentages, while
guantitative variables were expressed as mean + standard
deviation. Diagnostic performance of MRI was evaluated
using a 2x2 contingency table, comparing MRI findings
with histopathology (gold standard). Sensitivity, specificity,
PPV, NPV, likelihood ratios, and overall diagnostic accuracy
were calculated to assess the effectiveness of MRI in
differentiating NMIBC from MIBC.

Results

Participants

A total of 160 patients fulfilling the inclusion criteria were
enrolled in this study and completed all stages of imaging
and histopathological evaluation. The age of participants
ranged from 25 to 65 years, with a mean age of 44.98 +
9.10 years. The majority of patients, 90 (56.25%), were within
the age group of 46-65 years, indicating a higher burden
of disease in middle-aged to older adults. Gender
distribution showed a slight male predominance, with 92
(57.50%) males and 68 (42.50%) females, resulting in a
male-to-female ratio of approximately 1.4:1.

Descriptive data

Tumor characteristics revealed that the mean tumor size
was 6.44 + 1.96 cm, reflecting relatively advanced lesion
presentation at diagnosis. MRI evaluation categorized
patients into muscle-invasive and non-muscle-invasive
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groups based on imaging criteria. Histopathological
examination confirmed the final diagnosis and served as the
reference standard. The distribution of true and false
diagnostic outcomes demonstrated that MRI correctly
identified 82 true-positive and 64 true-negative cases, while
7 false-positive and 7 false-negative cases were observed
(Table I).

Outcome data

Using histopathology as the gold standard, MRI
demonstrated high diagnostic performance. The sensitivity
of MRI in detecting muscle invasion was 92.13% (95% Cl:
86.5-97.7%), while specificity was 90.14% (95% Cl: 83.2—
97.1%). The positive predictive value (PPV) was 92.13%, and
the negative predictive value (NPV) was 90.14%.
Additionally, likelihood ratio analysis showed a positive
likelihood ratio (LR+) of 9.34 and a negative likelihood ratio

270

(LR-) of 0.08, indicating strong discriminatory ability of MRI
in differentiating NMIBC from MIBC (Table I).

Main results

MRI achieved a diagnostic accuracy of 91.25% in
distinguishing between muscle-invasive and non-muscle-
invasive bladder cancer. The high sensitivity indicates that
MRI is highly effective in correctly identifying patients with
muscle invasion, while the high specificity reflects its
reliability in ruling out invasion in non-muscle-invasive
cases. The balanced performance across PPV and NPV
further supports MRI as a robust non-invasive diagnostic
modality. These findings, as summarized in Table |,
demonstrate that MRI can serve as a reliable tool for
preoperative staging and clinical decision-making in
patients with suspected bladder cancer.

Table 1: 2x2 contingency table of MRI's diagnostic precision and gold standard

Positive Histopathology

Negative Histopathology P-value

Positive MRI

82 (True Positive)

07 (False Positive)

Negative MRI

07 (False Negative)

64 (True Negative) 0.0001

Sensitivity: 92.13% (95% ClI: 86.5-97.7%)
Specificity: 90.14% (95% Cl: 83.2-97.1%)

Positive Predictive Value (PPV): 92.13% (95% Cl: 86.5-97.7%)
Negative Predictive Value (NPV): 90.14% (95% Cl: 83.2-97.1%)

LR+ =9.34
LR- =0.08
Diagnostic Accuracy: 91.25%

Discussion

Magnetic resonance imaging (MRI) has emerged as a
valuable non-invasive modality for the local staging of
urinary bladder cancer due to its superior soft tissue
contrast and ability to delineate the bladder wall, perivesical
tissues, and adjacent structures [10,11]. In the present study,
MRl demonstrated high diagnostic performance, with
sensitivity  (92.13%), specificity (90.14%), and overall
accuracy (91.25%) in differentiating muscle-invasive bladder
cancer (MIBC) from non-muscle-invasive bladder cancer
(NMIBC). These findings support the growing evidence that
multiparametric MRl (mpMRI) is an effective tool for
preoperative staging.

The diagnostic accuracy observed in this study is consistent
with previous literature. Studies have shown that advanced
MRI sequences, particularly diffusion-weighted imaging
(DWI), significantly improve staging accuracy compared to
conventional T2-weighted imaging alone [12,13]. The

integration of DWI with anatomical imaging enhances
tumor detection and improves differentiation between
superficial and invasive lesions. Similarly, Thoeny et al.
reported high specificity (90-99%) and accuracy (83-96%)
for MRl in detecting malignant lymph nodes, further
highlighting its diagnostic utility [16].

However, variability in MRI performance has been reported
across studies. For instance, earlier studies documented
sensitivity and specificity values of 67% and 88%,
respectively [7,14,15], while another study reported relatively
lower diagnostic accuracy with sensitivity of 50.0% and
specificity of 55.6% [8]. These discrepancies may be
attributed to differences in imaging protocols, magnet
strength, observer experience, and patient selection. In
contrast, a meta-analysis of 20 studies demonstrated
pooled sensitivity and specificity of 0.90 and 0.86,
respectively, supporting the reliability of MRI in
distinguishing NMIBC from MIBC [17,18].
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The use of multiparametric MRI protocols, including T2-
weighted imaging, DWI, and dynamic contrast-enhanced
(DCE) sequences, has been shown to significantly enhance
diagnostic performance [19]. The Vesical Imaging-
Reporting and Data System (VI-RADS) provides a
standardized framework for assessing the likelihood of
muscle invasion, improving inter-observer agreement and
reproducibility. Studies have demonstrated that VI-RADS
scores 24 are highly predictive of muscle-invasive disease,
further supporting its clinical applicability [19].

Additionally, diffusion-weighted MRI has demonstrated
superior accuracy in detecting tumor invasion and
perivesical extension compared to conventional imaging.
Studies have reported higher diagnostic accuracy with DWI
(83.0%) compared to non-DWI MRI (66.7%) for identifying
muscle invasion, along with significant correlations between
apparent diffusion coefficient (ADC) values and tumor
characteristics such as size, grade, and stage [20-22]. The
use of gadolinium-based contrast agents in DCE imaging
further improves diagnostic performance, particularly in
assessing tumor vascularity and distinguishing organ-
confined from non-organ-confined disease [23-25].

The findings of the present study are in agreement with
existing evidence and reinforce the role of MRI as a reliable
imaging modality for bladder cancer staging. The high
sensitivity and specificity observed indicate that MRI can
effectively guide clinical decision-making by accurately
identifying patients requiring aggressive treatment while
avoiding overtreatment in those with non-invasive disease.

Conclusion

Multiparametric MRl demonstrates high diagnostic
accuracy in differentiating muscle-invasive from non-
muscle-invasive bladder cancer, with excellent sensitivity
and specificity when compared to histopathology. Its non-
invasive nature, combined with superior soft tissue
characterization, makes it a valuable tool for preoperative
staging and treatment planning.

Authors’ Contributions:
All authors meet the ICMJE criteria for authorship.

Author 1. Substantial contribution to conception and
design, drafting the manuscript, final approval, agreed to
be accountable for all the work.

Author 2: Substantial contribution to conception and
design, data acquisition, drafting the manuscript, final
approval, agreed to be accountable for all the work.
Author 3: Analysis and interpretation of data, drafting the
manuscript, final approval, agreed to be accountable for all
the work.

271

Author 4: Analysis and interpretation of data, critical
revision, final approval, agreed to be accountable for all the
work.

Author 5: Substantial contribution to conception and
design, drafting the manuscript, final approval, agreed to
be accountable for all the work.

Author 6: Substantial contribution to conception and
design, data acquisition, drafting the manuscript, final
approval, agreed to be accountable for all the work.

References

1. Liu P, Cai L, Jiang L, Zhang Y, Wang X, Chen Z, et al.
Comparative diagnostic performance of VI-RADS based on
biparametric and multiparametric MRI in predicting muscle
invasion in bladder cancer. BMC Med Imaging. 2025;25:60.
https://doi.org/10.1186/512880-025-01595-3

2. He K ZhangV, Li Q Liu X, Wang J, Zhao H, et al. Progress of
multiparameter magnetic resonance imaging in assessing
muscle invasion of bladder cancer. Diagnostics (Basel).
2024;14(4):442.
https://doi.org/10.3390/diagnostics14040442

3. Kim SH, Han JH, Jeong SH, Park SY, Lee HJ, Lee YJ, et al.
Accuracy of stage prediction using the vesical imaging
reporting and data system before radical cystectomy for
urothelial carcinoma. 7rans/ Androl Urol. 2023;12(2):168-175.
https://doi.org/10.21037/tau-22-704

4. Jai-Ua C, Limpaiboon C, Siriboonrid S, Thongprayoon C, Mao
MA, Cheungpasitporn W, et al. Accuracy of vesical imaging-
reporting and data system for muscle-invasive bladder cancer
detection using multiparametric MRI. /nvestig Clin Urol.
2023;64(6):546-553.
https://doi.org/10.4111/icu.20230120

5. Aslan'S, Tagdemir M, Cakir E, Karagdz Y, Demir M, Aydin H, et
al. Predicting variant histology in bladder cancer: the role of
multiparametric MRI and vesical imaging-reporting and data
system (VI-RADS). Abdom Radiol (NY). 2025;50:4700-4711.
https://doi.org/10.1007/500261-025-04852-9

6. Reddy BV, Sharma A, Singh A, Gupta S, Kumar P, Jain R, et al.
Performance and clinical implications of VI-RADS scoring with
multiparametric MRI for bladder cancer staging. /ndian J Urol.
2024;40(4):310-316.
https://doi.org/10.4103/iju.iju 202 24

7. Makboul M, Farghaly S, Abdelkawi IF. Multiparametric MRI in
differentiation between muscle invasive and non-muscle
invasive urinary bladder cancer with vesical imaging reporting
and data system (VI-RADS) application. Br J Radiol
2019;92(1104):20190401.
https://doi.org/10.1259/bjr.20190401

8. Lee M, Shin SJ, Oh YT, Jung DC, Cho NH, Choi YD, et al. Non-
contrast magnetic resonance imaging for bladder cancer:
fused high b-value diffusion-weighted imaging and T2-
weighted imaging helps evaluate depth of invasion. Fur
Radiol. 2017;27(9):3752-3758.
https://doi.org/10.1007/s00330-017-4753-x

J Saidu Med Coll 2026, Vol 16 (2)


https://doi.org/10.1186/s12880-025-01595-3
https://doi.org/10.3390/diagnostics14040442
https://doi.org/10.21037/tau-22-704
https://doi.org/10.4111/icu.20230120
https://doi.org/10.1007/s00261-025-04852-9
https://doi.org/10.4103/iju.iju_202_24
https://doi.org/10.1259/bjr.20190401
https://doi.org/10.1007/s00330-017-4753-x

Journal of Saidu Medical College

9.

10.

n.

12.

13.

14.

15.

16.

7.

18.

Cornelissen SWE, Veenboer PW, Wessels FJ, Meijer RP.
Diagnostic accuracy of multiparametric MRI for local staging
of bladder cancer: a systematic review and meta-analysis.
Urology. 2020;145:22-29.
https://doi.org/10.1016/j.urology.2020.07.031

Zhang X, Liu Y, Wang H, Chen Z, Zhao X, Sun Y, et al.
Differentiation of muscular invasion in bladder cancer using
synthetic MRI and T2 relaxation time analysis. £ur J Radiol.
2024,173:111445.

https://doi.org/10.1016/j.ejrad.2024.111445

Nesiu A, Popescu R, Balanescu P, Ciortea CA, Badea R, Botar-
Jid C, et al. Diagnostic performance and interobserver
agreement of VI-RADS for distinguishing muscle-invasive
from non-muscle-invasive bladder cancer: a systematic
review. Medlicina (Kaunas). 2025;61(3):469.
https://doi.org/10.3390/medicina61030469

El-Assmy A, Abou-El-Ghar ME, Mosbah A. Bladder tumour
staging: comparison of diffusion- and T2-weighted MR
imaging. Eur Radiol. 2009;19(7):1575-1581.
https://doi.org/10.1007/s00330-009-1340-z

Takeuchi M, Sasaki S, Ito M, Okada S, Takahashi S, Kawai T, et
al. Urinary bladder cancer: diffusion-weighted MR imaging—
accuracy for diagnosing T stage and estimating histologic
grade. Radiology. 2009;251(1):112-121.
https://doi.org/10.1148/radiol.2511080873

Wu LM, Chen XX, Xu JR, Zhang YL, Wang J, Guan YB, et al.
Clinical value of T2-weighted imaging combined with
diffusion-weighted imaging in preoperative T staging of
urinary bladder cancer: a large-scale multiobserver
prospective study on 3.0-T MRI. Acad Radiol. 2013;20(8):939-
946.

https://doi.org/10.1016/j.acra.2013.03.006

Kobayashi S, Koga F, Yoshida S, Masuda H, Ishii C, Tanaka H,
et al. Diagnostic performance of diffusion-weighted magnetic
resonance imaging in bladder cancer: potential utility of
apparent diffusion coefficient values as a biomarker to predict
clinical aggressiveness. £ur Radiol. 2011;21(10):2178-2186.
https://doi.org/10.1007/s00330-011-2169-7

Thoeny HC, Froehlich JM, Triantafyllou M, Birkhduser FD,
Vermathen P, Studer UE. Metastases in normal-sized pelvic
lymph nodes: detection with diffusion-weighted MR imaging.
Radliology. 2014;273(1):125-135.
https://doi.org/10.1148/radiol.14132921

Woo S, Panebianco V, Narumi Y, Del Giudice F, Muglia VF,
Takeuchi M, et al. Diagnostic performance of the vesical
imaging reporting and data system for predicting muscle-
invasive bladder cancer: a systematic review and meta-
analysis. Eur Urol Oncol. 2021;4(6):957-968.
https://doi.org/10.1016/j.eu0.2020.11.001

Wang HJ, Pui MH, Guo Y, Guan J, Zhang XL, Pan YT, et al.
Diagnostic performance of VI-RADS for prediction of muscle-
invasive bladder cancer: systematic review and meta-analysis.
AJR Am J Roentgenol. 2022;218(4):744-752.
https://doi.org/10.2214/AJR.21.26341

19.

20.

21

22

23.

272

van der Pol CB, Chung A, Lim C, Gandhi N, Tu W, Mclnnes
MDF, et al. Accuracy of the vesical imaging reporting and data
system for predicting muscle invasion in bladder cancer using
multiparametric MRI. £ur Radliol. 2022;32(5):3500-3510.
https://doi.org/10.1007/s00330-021-08327-0

Yamada Y, Kobayashi S, Isoshima S, Arima K, Sakuma H,
Sugimura Y. The usefulness of diffusion-weighted magnetic
resonance imaging in bladder cancer staging and functional
analysis. / Cancer Res Ther. 2014;10(4):878-882.
https://doi.org/10.4103/0973-1482.145844

Daneshmand S, Ahmadi H, Huynh LN, Dobos N. Preoperative
staging of invasive bladder cancer with dynamic gadolinium-
enhanced magnetic resonance imaging: results from a
prospective study. Urology. 2012;80(6):1313-1318.
https://doi.org/10.1016/j.urology.2012.08.026

.Cao B, Li J, Zhang Y, Wang H, Liu Y, Chen Z, et al. Vesical

imaging-reporting and data system (VI-RADS) as a predictor
of bladder cancer staging and grading using multiparametric
MRI. Clin Radiol. 2024;79(10):e746-e753.
https://doi.org/10.1016/j.crad.2024.05.012

Selvaraju A, Taylor J, Smith C, Brown M, Wilson R, Ahmed HU,
et al. Preoperative prediction of muscle invasion in bladder
cancer using multiparametric MRI and VI-RADS: prospective
validation study. Clin Radliol. 2025;80(5):e301-e308.
https://doi.org/10.1016/j.crad.2025.01.004

24. Panebianco V, Narumi Y, Del Giudice F, Barchetti G, Pecoraro

25.

M, Catalano C, et al. Multiparametric magnetic resonance
imaging for bladder cancer: current role and future
perspectives. Fur Urol Oncol. 2025;8(1):1-10.
https://doi.org/10.1016/j.eu0.2024.11.003

Al-Qudimat AR, Al-Shalabi M, Al-Khawaldeh M, Al-Ryalat N,
Al-Domi H, Al-Qudah A, et al. Implementing the VI-RADS
score for image-guided assessment of muscle-invasive
bladder cancer: systematic review and meta-analysis. World /
Urol. 2024;42(1):1-12.
https://doi.org/10.1007/s00345-024-04376-5

J Saidu Med Coll 2026, Vol 16 (2)


https://doi.org/10.1016/j.urology.2020.07.031
https://doi.org/10.1016/j.ejrad.2024.111445
https://doi.org/10.3390/medicina61030469
https://doi.org/10.1007/s00330-009-1340-z
https://doi.org/10.1148/radiol.2511080873
https://doi.org/10.1016/j.acra.2013.03.006
https://doi.org/10.1007/s00330-011-2169-7
https://doi.org/10.1148/radiol.14132921
https://doi.org/10.1016/j.euo.2020.11.001
https://doi.org/10.2214/AJR.21.26341
https://doi.org/10.1007/s00330-021-08327-0
https://doi.org/10.4103/0973-1482.145844
https://doi.org/10.1016/j.urology.2012.08.026
https://doi.org/10.1016/j.crad.2024.05.012
https://doi.org/10.1016/j.crad.2025.01.004
https://doi.org/10.1016/j.euo.2024.11.003
https://doi.org/10.1007/s00345-024-04376-5

