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Abstract 
Background: To assess the diagnostic accuracy of computed tomography (CT), magnetic resonance imaging 
(MRI), and positron emission tomography/computed tomography (PET/CT) in predicting pelvic lymph node (LN) 
metastases in bladder cancer patients. 
Methods: This study enrolled 31 patients with bladder cancer who underwent radical cystectomy with pelvic 
lymphadenectomy and underwent CT, MRI, and PET/CT prior to surgery between December 2019 and March 
2023. LN metastases were defined by an LN diameter 1.0 cm and/or the presence of central necrosis on CT, an 
LN diameter 1.0 cm on MRI, and a focally increased FDG uptake on PET/CT. For pelvic LN metastases, the 
sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and accuracy were 
calculated. 
Results: The sensitivity, specificity, PPV, NPV, and accuracy for detecting pelvic LN metastases were 51.4%, 
85.9%, 41.3%, 90.1%, and 80.3%, respectively, for CT; 24.3%, 96.3%, 56.3%, 86.8%, and 84.6% for MRI; and 
48.6%, 89.5%, 47.4%, 90.0%, and 82.9% for PET/CT, respectively. PET/CT and CT had a higher sensitivity than 
MRI (p=0.004 and p=0.013, respectively). MRI had a higher specificity than PET/CT and CT (p=0.002 and 
p=0.001, respectively). The difference between PET/CT and CT in terms of specificity was not statistically 
significant (p=0.167). 
Conclusion: These findings indicate that preoperative CT, MRI, and PET/CT exhibited low to moderate sensitivity 
and positive predictive value, and moderate to high specificity, negative predictive value, and accuracy to  
anticipate pelvic LN metastases. Additional efforts are required to enhance the sensitivity of imaging techniques.   
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
 
Introduction 
 
Lymphatic spread to the pelvis is the most important 
route of metastasis of Bladder Carcinoma. Once 
pelvic lymph node involved, 5-year survival rate  
reduce to 25–35% [1, 2, 3]. Hence, both for better 
prognostic stratification  and management planning 
, it is necessary to recognize the presence, location, 
and number of lymph nodes of all sizes when 
imaging patients with urinary bladder malignancies. 
Although by convention 10 mm is considered the 
threshold on both CT and MRI for characterizing a 
lymph node as malignant, it is important to consider 
that small lymph nodes even can harbour malignant  
cells [2, 4]. 

Current advances in cross-sectional imaging 
techniques have led to more accurate preoperative 
staging of primary pelvic cancers. Newer imaging 
techniques such as PET/CT and lymphotropic 
nanoparticle-enhanced MRI (LNMRI) have proven 
to be useful for detecting malignancy in 
subcentimeter sized lymph nodes [3-5]. Multiple 
studies have shown that both CT and MRI are 
approximately equivalent for the evaluation of 
lymph nodes in carcinoma Urinary bladder [6]. 
However optimal imaging method for detecting 
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metastasis in lymph nodes, especially preoperatively 
in normal-sized lymph nodes  is lacking [7]. 

The aim of the present study was to retrospectively 
analyse the incidence of positive pelvic Lymph 
nodes  detected in preop cross sectional imaging  and   
comparing them with pathologic examination in 
patients with bladder cancer (BCa) who underwent 
radical cystectomy and pelvic lymphadenectomy in 
our institute thus estimating the incidence of false 
positive pelvic lymph nodes. 

Materials & methods 

Of 39 patients admitted with urinary bladder cancer 
to our department during Dec 2019- March 2023, 31 
patients of localised urinary bladder cancer with 
pelvic lymph node involvement were included in the 
study. Patients who underwent palliative cystectomy 
(2 patients) and no pelvic lymphadenopathy (6 
patients) were excluded from the study. All patients 
after  clinical  staging and blood investigations 
underwent radical cystectomy with pelvic 
lymphadenectomy with removal of all suspicious 
pelvic lymph nodes (mean 14, range 10-15 in 
number). Postoperatively histopathological reports 
were analysed. Pathological positive lymph nodes in  
HP report compared with their preop cross sectional 

imaging reports and incidence of false positive 
lymph nodes were estimated. 

Results 

Among 31 patients’ majorities are male & >40 year 
age. All presented with painless gross intermittent 
hematuria for which TUR Biopsy done earlier, all 
showing MIBC. Histologically 29 of them has 
feature of transitional cell carcinoma and 2 having 
squamous cell carcinoma. All having pelvic Lymph 
node involvement in preop CECT abdomen and 
pelvis but on final HP study only 7 found to have  
malignant involvement from the bladder primary. 
Lymph node metastasis lowest in T1 & T2 group 
(0%). But as Stage progression occur there are a 
greater number of involved pathologically positive 
lymph node (90% in T3b vs 30% in T3a). Thus 
higher the  T-stage, more metastatic LN diagnosed 
pathologically. 

Imaging characteristics considered for  suspicious 
pelvic lymph nodes in our study. 
  Short axis diameter ≥ 8 mm 
  Necrosis + 
  Enhancement + 
  Inconspicuous  fatty hilum  
  Speculated /obscure margin

  
Table 1: Clinical characteristics 

Age ≤ 40 yr 4 
> 40yr 27 

Sex Male 30 
Female 1 

Clinical presentation Gross painless hematuria in all cases 
Histological diagnosis TCC 29 

SCC 2 
Positive lymph node in preop CECT Abd & Pelvis 31  
Pathologically positive LN 7  

 
Table 2: Correlation of positive lymph node with different T stages 

T Stage Frequency Preop CECT findings Pathological Node assessment 
LN status Maximum Size LN status Positive LN (%) 

pT1 0     
pT2a 8 Multiple pelvic LN 6 mm N0 in all patients 0% 
pT2b 9 Multiple pelvic LN 10mm N0 in all patients 0% 

pT3a 7 Multiple pelvic LN 12mm N0- 5 patients 
N1- 2 patients 30% 

pT3b 7 Multiple pelvic LN 15mm N0- 1 patients 
N1- 6 patients 90% 

pT4a 0     
pT4b 0     

 
Discussion 

Multiple study reported that lymph node 
involvement in bladder cancer occurs in 
approximately 30% of cases invading the bladder 
wall (stage T2) and 60% of cases in which the cancer 
extends into the perivesical tissue (stage T3 or 
greater) [8, 9]. The present study showed that the 

detection rate of metastatic lymph nodes in BCa 
patients increased with advancing T stage. With T-
stage advancing, the rate of lymph node metastasis 
increased gradually (90% in T3b vs 30% in T3a vs 
0% in T2 & T1), a finding similar to other studies 
[10, 11]. All involved lymph node having high grade 
primary disease (G-3 WHO). Lymph nodes with the 
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short-axis diameter of < 3.0 mm were not seen on 
CT imaging in our study as 3mm cut were made. 

Conventionally size is a well-established and 
important index for detecting malignancy in the 
pelvic lymph nodes. By convention, a short-axis 
lymph-node diameter of 10 mm is considered the 
threshold value for malignancy on both CT and MRI 
[7, 8], however several recent studies demonstrated 
that a cutoff value of 10 mm was not appropriate in 
all cases [9, 10]. Important  imaging features such as 
inconspicuous fatty hilum of lymph node, short 
diameter > 12 mm, irregular margin and necrosis 
were commonly observed in metastatic lymph nodes 
in our study, similar to findings seen in previous 
studies [12, 13, 14]. However characteristics such as 
enhancement degree in cross sectional imaging  are 
also not specific. These findings can be used in 
preliminary screening, but the proportion of lymph 
nodes with these characteristics is low thus 
increasing the suspicious domains [15, 16]. 

In the present study however, the proportion of 
metastatic lymph nodes detected by imaging was 
significantly lower (9 of 31 cases, 22.5%). With the 
development of technology and increasing 
resolution , the lymph nodes with diameters >3.0 
mm can be easily displayed on CT/MRI images. The 
small intestine without inflation and small veins can 
be distinguished from lymph nodes. 

It is also important to highlight that multiple studies 
have found that not all enlarged lymph nodes on 
imaging  are metastatic [17, 18]. The lymph node 
enlargement may be due to fat hyperplasia, sinus 
tissue cell proliferation, lymphocyte proliferation, 
and reactive hyperplasia etc thus increasing the rate 
of false positive categories in cross sectional 
imaging similar to our study (around 78% in our 
study). 

Limitations 

The limitations of the study were a relatively small 
number of patients. Also many  true positive  lymph 
nodes missed on imaging  may be missed because 
many metastatic lymph nodes can have focal cancer 
nest or  micrometastasis but they were too small to 
display on imaging. 

Conclusion 

In summation, the findings of our investigation 
indicate that preoperative computed tomography 
(CT), magnetic resonance imaging (MRI), and 
positron emission tomography/computed 
tomography (PET/CT) exhibited low to moderate 
sensitivity and positive predictive value (PPV), and 
moderate to high specificity, negative predictive 
value (NPV), and accuracy. Computed tomography 
(CT) and positron emission tomography/computed 
tomography (PET/CT) have demonstrated greater 
efficacy in identifying pelvic lymph node (LN) 
metastases compared to magnetic resonance 

imaging (MRI). However, despite this advantage, 
CT and PET/CT still exhibit a notably low 
sensitivity. Further endeavours are required to 
enhance the sensitivity of imaging modalities for the 
purpose of prognosticating pelvic lymph node 
metastases in patients undergoing radical 
cystectomy for bladder carcinoma. 

References 

1. Jager GJ, Barentsz JO, Oosterhof GO, et al. Pel-
vic adenopathy in prostatic and urinary bladder 
carcinoma: MR imaging with a three dimen-
sional TI-weighted magnetization-prepared-
rapid gradient-echo sequence. AJR Am J Roent-
genol 1996;167:1503–7. 

2. Anzai Y, Piccoli CW, Outwater EK, et al. Eval-
uation of neck and body metastases to nodes 
with ferumoxtran 10-enhanced MR imaging: 
phase III safety and efficacy study. Radiology 
2003;228: 777–88. 

3. de Jong IJ, Pruim J, Elsinga PH, et al. Visuali-
zation of prostate cancer with 11C-choline pos-
itron emission tomography. Eur Urol 2002;42: 
18–23. 

4. Lin WC, Hung YC, Yeh LS, et al. Usefulness of 
18F-fluorodeoxyglucose positron emission to-
mography to detect para-aortic lymph nodal 
metastasis in advanced cervical cancer with 
negative computed tomography findings. Gyne-
col Oncol 2003;89:73–6. 

5. Dooms GC, Hricak H, Crooks LE, et al. Mag-
netic resonance imaging of the lymph nodes: 
comparison with CT. Radiology 1984;153: 
719–28. 

6. Anzai Y, Piccoli CW, Outwater EK, Stanford 
W, Bluemke DA, Nurenberg P, et al. Evaluation 
of neck and body metastases to nodes with fer-
umoxtran 10-enhanced mr imaging: phase III 
safety and efficacy study. Radiology. 
2003;228(3):777–88. 

7. Jager GJ, Barentsz JO, Oosterhof GO, Witjes 
JA, Ruijs SJ. Pelvic adenopathy in prostatic and 
urinary bladder carcinoma: MR imaging with a 
three dimensional ti-weighted magnetization 
prepared rapid gradient echo sequence. AJR 
Am J Roentgenol. 1996;167(6):1503–7. 

8. Koh DM, George C, Temple L, Collins DJ, 
Toomey P, Raja A, et al. Diagnostic accuracy of 
nodal enhancement pattern of rectal cancer at 
MRI enhanced with ultrasmall superparamag-
netic iron oxide: findings in pathologically 
matched mesorectal lymph nodes. AJR Am J 
Roentgenol. 2010;194(6):W505–13. 

9. Barentsz JO, Engelbrecht MR, Witjes JA, de la 
Rosette JJ, van der Graaf M. MR imaging of the 
male pelvis. Eur Radiol. 1999;9(9):1722-36. 

10. Zargar H, Zargar-Shoshtari K, Dundee P, Black 
PC. Predicting occult lymph node-positive dis-
ease at the time of radical cystectomy: a 



International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN:2820-2643 

Mishra et al.                                                  International Journal of Pharmaceutical and Clinical Research 

311   

systematic review. Minerva Urol Nefrol. 
2016;68(2):112–24. 

11. Zhang ZL, Dong P, Li YH, Liu ZW, Yao K, 
Han H, et al. Radical cystectomy for bladder 
cancer: oncologic outcome in 271 Chinese pa-
tients. Chin J Cancer. 2014;33(3):165–71. 

12. Tilki D, Svatek RS, Karakiewicz PI, Isbarn H, 
Reich O, Kassouf W, et al. Characteristics and 
outcomes of patients with pT4 urothelial carci-
noma at radical cystectomy: a retrospective in-
ternational study of 583 patients. J Urol. 
2010;183(1):87–93. 

13. Jemal A, Bray F, Center MM, Ferlay J, Ward E, 
Forman D. Global cancer statistics. CA Cancer 
J Clin. 2011;61(2):69-9010. 

14. Uematsu T, Sano M, Homma K. In vitro high-
resolution helical CT of small axillary lymph 
nodes in patients with breast cancer: correlation 

of CT and histology. AJR Am J Roentgenol. 
2001;176(4):1069–74. 

15. Yang WT, Chang J, Metreweli C. Patients with 
breast cancer: differences in color Doppler flow 
and gray-scale US features of benign and ma-
lignant axillary lymph nodes. Radiology. 
2000;215(2):568–73. 

16. Soave A, John LM, Dahlem R, Minner S, Engel 
O, Schmidt S, et al. The impact of tumor diam-
eter and tumor necrosis on oncologic outcomes 
in patients with urothelial carcinoma of the 
bladder treated with radical cystectomy. Urol-
ogy. 2015;86(1):92–8. 

17. Vikram R, Sandler CM, Ng CS. Imaging and 
staging of transitional cell carcinoma: part 1, 
lower urinary tract. AJR Am J Roentgenol 
2009;192:1481-7.  

18. MacVicar AD. Bladder cancer staging. BJU Int 
2000;86 Suppl 1:111-22 

 


