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Abstract

This study aimed to investigate the independent clinical, pathological, and radiological factors associated with extracapsular extension in radical prostatectomy specimens and to improve the accuracy of predicting extracapsular extension of prostate cancer before surgery.





Methods

From August 2018 to June 2023, the clinical and pathological data of 229 patients with confirmed prostate cancer underwent radical prostatectomy from The Second Hospital of Yinzhou. The patients’ multiparametric magnetic resonance imaging data were graded using the Likert scale. The chi-square or independent-sample T-test was used to analyze the related factors for an extracapsular extension. Multivariate analysis was used to identify independent factors associated with extracapsular extension in prostate cancer. Additionally, receiver operating characteristic curve analysis was used to calculate the area under the curve and assess the diagnostic performance of our model. The clinical decision curve was used to analyze the clinical net income of Likert scale, biopsy positive rate, biopsy GG, and combined mode.





Results

Of the 229 patients, 52 had an extracapsular extension, and 177 did not. Multivariate analysis showed that the Likert scale score, biopsy grade group and biopsy positive rate were independent risk factors for extracapsular extension in prostate cancer. The area under the curves for the Likert scale score, biopsy grade group, and biopsy positive rate were 0.802, 0.762, and 0.796, respectively. Furthermore, there was no significant difference in the diagnostic efficiency for extracapsular extension (P>0.05). However, when these three factors were combined, the diagnostic efficiency was significantly improved, and the area under the curve increased to 0.905 (P<0.05). In the analysis of the decision curve, The clinical net income of the combined model is obviously higher than that of Likert scale, biopsy positive rate, and biopsy GG.





Conclusion

The Likert scale, biopsy grade group and biopsy positive rate are independent risk factors for extracapsular extension in prostate cancer, and their combination can significantly improve the diagnostic efficiency for an extracapsular extension.
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1 Introduction

Accurate local staging of prostate cancer plays a crucial role in prognosis and risk stratification. Prostate cancer with extracapsular extension (ECE) has a high rate of positive surgical margins, micrometastases, and biochemical recurrence (1).Approximately 27-36% of patients undergoing radical prostatectomy are found to have ECE (2). Preserving the neurovascular bundles (NVBs) and the dorsal vein complex (DVC) during surgery can significantly affect urinary and erectile function (3). Therefore, preoperatively identifying the site and extent of ECE helps formulate surgical plans and select appropriate patients (4), reducing the rate of positive surgical margins and increasing the number of patients undergoing NVB and DVC. Traditional methods to diagnose prostate cancer include serum prostate-specific antigen levels, digital rectal examination, and transrectal ultrasound-guided biopsy (5); however, the accuracy of these methods is limited (6).

Multiparametric magnetic resonance imaging (mpMRI) is the preferred method for assessing the local staging of prostate cancer, as it can accurately visualize the pelvic anatomy and assist in evaluating the involvement of NVB and DVC while identifying the location and extent of ECE (7). Nevertheless, non-structured reporting, such as indistinct or irregular margins of prostate capsule, can hinder communication between radiologists and urologists. Current prostate imaging reporting and data systems recommend using mpMRI for assessing local staging as the primary method, with ECE representing stage T3a and using the Likert scale for subjective assessment (8). However, current findings suggest that the accuracy of diagnosing ECE based on the Likert scale is limited (9). Combining clinical-pathological parameters with Likert scale data can identify independent factors related to ECEs’ diagnostic efficacy and provide a basis for urologists to formulate surgical plans.




2 Materials and methods



2.1 Study population

Clinical data were collected from 268 patients who underwent radical prostatectomy at The Second Hospital of Yinzhou from August 2018 to June 2023. Patients presenting with large MRI artifacts affecting diagnosis, those undergoing hormonal therapy, radiation/chemotherapy before MRI examination, and those with insufficient biopsy data were excluded. After these criteria were applied,229 patients were included in the current study.




2.2 MRI technique

All patients underwent mpMRI using a 1.5 T MRI (GESIGNA Voyager) scanner within 3 months before radical surgery. Scanning sequences included high-resolution T2-weighted imaging (TR4500 ms, TE110 ms), T1-weighted imaging (TR540 ms, TE15 ms), and diffusion-weighted imaging (TR6900 ms, TE100 ms, b = 1500 s/mm2). Dynamic contrast-enhanced T1WI (TR4.20 ms, TE1.70 ms) imaging was performed with 15 acquisitions, each lasting 11 seconds with a FOV of 24×24 cm and a slice thickness of 3 mm.




2.3 Image analysis

Experienced radiologists using the Likert scale without knowledge of biopsy results scored the probability of ECE: 1 point, no ECE; 2 points, unlikely ECE; 3 points, possible ECE; 4 points, probable ECE; and 5 points, highly probable ECE. Tumor locations were identified in the anterior, left, and right posterior regions (Figure 1).




Figure 1 | On axial T2WI, draw a straight line through the center of the prostate to divide it into anterior and posterior regions, and draw a vertical line to divide the posterior region into left and right posteriors(white line).






2.4 Prostate biopsy and pathological analysis

All patients underwent a standard systematic transrectal biopsy (12 cores) before surgery, with an additional 1-3 cores taken for lesions to be identified by mpMRI. ECE cases were defined as cancer cells extending beyond the prostate capsule into the surrounding adipose tissue. The location of ECE was determined from the gross pathology report, and tumor location was classified into anterior, left posterior, and right posterior locations according to the same approach used for MRI (Figure 2).




Figure 2 | On the gross pathological specimen of radical prostatectomy, Divide the prostate into anterior, left posterior, and right posterior regions using the same division method as Figure 1 (white line).






2.5 The variables

Clinical variables included age, prostate-specific antigen (PSA), biopsy positive rate, and biopsy grade group (GG) (Gleason score ≤6, 3 + 4, 4 + 3, 8, and 9-10, which corresponded to groups 1-5). MRI variables included the Likert scale score.




2.6 Statistical analysis

All statistical analyses were performed using SPSS (v17.0), MedCalc(v20.0), and Stata(v17.0)statistical software. Variables were compared using the chi-square or independent sample t-test. Multivariate logistic regression analysis was performed to determine independent risk factors for ECE, and receiver operating characteristic (ROC) curves were drawn for each independent factor and the combination of independent factors. The area under the curve (AUC) was calculated, and differences were compared using the DeLong test. A P-value less than 0.05 indicated statistical significance. drew the decision analysis curve of ECE for each independent factor and the combination of independent factors, by comparing the relative positions of each curve and the net profit rate corresponding to different risk thresholds (the incidence of ECE) and analysis the clinical benefits of ECE predicted by each independent factor and the combination of independent factors. Finally, a table was drawn to estimate the probability of ECE based on independent risk factors.





3 Results



3.1 Clinical and pathological outcomes

A total of 229 male patients were enrolled, of whom 52 had ECE. The mean patient age was 69.8 ± 6.0years, the mean PSA was 15.0 ± 13.3 ng/mL. There were 98 patients in biopsy GG 1-2, 99 in groups 3-4, and 32 in group 5. The mean biopsy positive rate was 43% (range: 7-100%) (Table 1).


Table 1 | Characteristics of patients enrolled (n=229).






3.2 MRI outcomes

mpMRI was performed in 182 patients 3 months before and 2 months after the biopsy in 47 patients. According to the Likert scale, 117 scored 1-2, 55 scored 3, 35 scored 4, and 22 scored 5 (Table 1).




3.3 Clinical pathological and MRI factors associated with ECE

ECE patients had significantly higher PSA and biopsy-positive rates than patients without ECE (24.9 [4.1-75.3] vs. 12.2[3.0-62.9] ng/mL, 66 [19-100] vs. 37 [7-82]%, respectively) (P<0.05). Biopsy GG and the Likert scale data were also significantly different between patients with and without ECE (P<0.05) (Table 2).


Table 2 | Comparison of clinicopthological and mp-MRI factor.



Multivariate analysis showed that the biopsy-positive rate (P<0.05), biopsy GG (P<0.05), and Likert scores (P<0.05) were independent risk factors for ECE (Table 3).


Table 3 | Multivariate analysis for predicting ECE using clinical and MRI parameters (n=229).






3.4 ROC analysis for ECE

The ROC curves for each independent factor and the combination of independent factors showed that the AUC for biopsy positive rate, biopsy GG, and Likert scores were 0.796 (95% CI 0.738-0.847, P<0.05), 0.762 (95% CI 0.702-0.816, P<0.05), and 0.802 (95% CI 0.744-0.851, P<0.05), respectively (Table 4). Additionally, the AUC for the combination of independent factors was 0.905 (95% CI 0.859-0.939, P<0.05) (Figure 3; Table 4).


Table 4 | ROC analysis for ECE.






Figure 3 | Receiver operating characteristic curves for Biopsy positive rate, Biopsy GG, Likert scale, and Likert scale+ Biopsy GG+ Biopsy positive rate. GG, grade group.



Notably, there was no statistically significant difference in the diagnostic performance for ECE among biopsy positive rate, biopsy GG, and Likert scores (P>0.05). However, the combination of these indicators showed significantly higher diagnostic performance than any single one (P<0.05) (Table 5).


Table 5 | Comparison of AUC value in different ECE prediction schemes.






3.5 Clinical decision curves of the biopsy positive rate, biopsy GG, Likert scores and combined model

In the analysis of the clinical decision curve, at different risk thresholds, the analytical curve of biopsy positive rate, biopsy GG, Likert scores and Combined Model predicting ECE were located at the upper right of the two extreme curves, indicating that they all had higher net benefits. At most risk thresholds, the net benefit of the combine model was significantly higher than that of the biopsy positive rate, biopsy GG, and Likert scores (Figure 4).




Figure 4 | Decision curves of the Biopsy positive rate, Biopsy GG, Likert scale, and Likert scale+ Biopsy GG+ Biopsy positive rate model for diagnosing ECE. GG, grade group.






3.6 Probability of ECE stratified by the biopsy positive rate, the biopsy GG, and the Likert scale score

A combination of biopsy positive rate (<49% vs. ≥49%), biopsy GG (1-2 vs. 3-4 vs. 5), and Likert scale score data (1-2 vs. 3 vs. 4 vs. 5) was used to predict the probability of ECE in prostate cancer. When the biopsy positive rate was <49%, the risk of ECE was low (8%, 12/155), regardless of the biopsy GG and Likert scale score. When the biopsy positive rate was ≥49%, the risk of ECE was higher with Likert scale scores of 3-5 in conjunction with biopsy GG 3-5 (70%-100%) than with Likert scale scores of 1-2 (9%-40%) or biopsy GG 1-2 (0%-50%) (Table 6).


Table 6 | Probability of ECE stratified with Biopsy positive rate, biopsy GG, and Likert scale.






3.7 MRI and ECE tumor co-location

Out of 229 patients, 205 had a corresponding tumor location in both mpMRI images and pathological specimens, with a matching percentage of 89%. The percentages for the anterior, left posterior, and right posterior regions were 88% (97/109), 89% (53/59), and 90% (55/61), respectively. Of the 52 patients with ECE, 48 had corresponding locations of tumor ECE in both the MRI images and pathological specimens, with a matching percentage of 92%. The percentages for the anterior, left posterior, and right posterior regions were 94% (16/17), 90% (18/20), and 93% (14/15).





4 Discussion

This study uses preoperative clinicopathological data and the Likert scale based on mpMRI to assess ECE risk in prostate cancer. Our findings suggest that the biopsy positive rate, biopsy GG, and the Likert score are independent risk factors for ECE in prostate cancer. Combining these independent risk factors can improve the diagnostic accuracy of ECE in prostate cancer.

Clinical pathological factors have high accuracy in predicting ECE in prostate cancer. Biopsy positive rate (AUC = 0.79) and have higher accuracy in predicting ECE in prostate cancer than biopsy GG (AUC = 0.76); however, this difference is not statistically significant (P>0.05). In previous studies, biopsy GG was reported to be an independent risk factor for ECE in prostate cancer (10), and the AUC for prediction of ECE was 0.68 to 0.71 (11, 12), slightly lower than that of our study (0.76). Additionally, the AUC for the prediction of ECE using a biopsy positive rate was 0.77 (13), slightly lower than that of our study (0.79). Differences in patient race, biopsy method, and the total number of biopsy needles may have contributed to the differences in the AUC observed in this study.

mpMRI has been found to have high specificity but low sensitivity in detecting ECE in prostate cancer (14, 15). Multiple structured evaluation methods exist for studying ECE in prostate cancer, including EPE grading, the Likert scale and PI-RADS (16). EPE grading,Likert scale, and PI-RADS in predicting ECE had good diagnosis effect (0.77, 0.78, 0.73, respectively) (17, 18). Onay et al. refined the Likert scale to predict ECE of prostate cancer (19). Wibmer et al. study showed that, the Likert grading standardized reporting system can significantly improve diagnostic accuracy of predicting ECE (20). Recent study showed that the Likert scale had significant diagnostic efficacy in predicting biochemical recurrence and lymph node metastasis of prostate cancer (21). Subsequently, some scholars conducted external verification on Likert scale to predict ECE of prostate cancer, and the results showed that Likert scale had high accuracy in predicting ECE of prostate cancer(sensitivity 0.47, specificity 0.90, respectively) (22). Recent studies suggest that the Likert scale is an independent risk factor for ECE and can better predict it (23). The AUC values for the Likert scale were found to be 0.86 (24), higher than our study’s value of 0.80. We hypothesize that this difference could be due to the inclusion of patients who underwent mpMRI after biopsy, which could have caused tissue proliferation and inflammation leading to irregular or thickened capsule morphology, resulting in higher Likert scores.

Combining mpMRI images with clinical and pathological indicators can improve the accuracy of predicting ECE. Recent studies have shown that the AUC value for diagnosing ECE using the Likert scale alone was 0.78 while combining the Likert scale with biopsy GG resulted in an AUC value of 0.85 (25, 26). Our study’s results are consistent with these findings, with the AUC values for biopsy positive rate, biopsy GG, and Likert scale alone being 0.796, 0.762, and 0.802, respectively. Combining all these factors resulted in an AUC value of 0.905. After the combination of Likert scale and clinical indicators, the combined model can obtain higher clinical benefits. on this basis one study showed that the PI-RADS score combined with clinical indicators had high diagnostic power in predicting lymph node metastasis in prostate cancer (27). The clinical decision curve also showed that the combined mode had a higher net benefit than Likert scale, biopsy positive rate, and biopsy GG, the clinical benefits was significantly improved, and Likert scale can provide the location of pathological ECE, improve the accuracy of clinical evaluation of prostate cancer.

When the biopsy positive rate was ≥49%, the risk of ECE was high (76%, 31/41) for those who scored 3-5 on the Likert scale and belonged to biopsy GG 3-5. The risk of ECE was low (27%, 9/33) for those who scored 1-2 on the Likert scale or belonged to biopsy GG 1-2. When the biopsy positive rate was <49%, the risk of ECE was low (8%, 12/155) regardless of the Likert scale score or biopsy GG. This information can help estimate the probability of ECE in prostate cancer.

The correspondence rate between the location of ECE in histopathological specimens and mpMRI is 89%, providing evidence-based guidance for urologists to decide whether to preserve or excise NVBs and DVC during surgery for prostate cancer.

This study has some limitations. First, the retrospective design may lead to selection bias. Second, 20% of patients underwent mpMRI after biopsy, which could affect the Likert score. Lastly, variations in surgical approaches by urologists may influence pathologists’ evaluation of ECE and may affect the conclusions made in the current study.




5 Conclusion

In summary, the biopsy-positive rate, biopsy GG, and Likert scale score are independent risk factors for ECE in prostate cancer, and the combined assessment of these parameters improves the accuracy of predicting ECE, guiding urologists in surgical planning.





Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.





Ethics statement

The studies involving human participants were reviewed and approved by the Ethic Committee of Ningbo Yinzhou No. 2 Hospital. Written informed consent to participate in this study was provided by the participants OR patients.





Author contributions

J-GW was responsible for study design, data acquisition and analysis, and manuscript writing. J-GW and B-TH performed bioinformatics and statistical analyses. J-GW, LH, and P-PH were responsible for collecting clinical samples. J-GW and XZ prepared the figures and tables for the manuscript. J-BC was responsible for the integrity of the entire study and manuscript review. All authors contributed to the article and approved the submitted version.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





References

1. Godoy, G, Tareen, BU, and Lepor, H. Site of positive surgical margins influences biochemical recurrence after radical prostatectomy. BJU Int (2009) 104:1610–4. doi: 10.1111/j.1464-410X.2009.08688.x

2. Checcucci, E, Veccia, A, Fiori, C, Amparore, D, Manfredi, M, Di Dio, M, et al. Retzius-sparing robot-assisted radical prostatectomy vs the standard approach: a systematic review and analysis of comparative outcomes. BJU Int (2020) 125:8–16. doi: 10.1111/bju.14887

3. Wagaskar, VG, Mittal, A, Sobotka, S, Ratnani, P, Lantz, A, Falagario, UG, et al. Hood technique for robotic radical prostatectomy-preserving periurethral anatomical structures in the space of retzius and sparing the pouch of douglas, enabling early return of continence without compromising surgical margin rates. Eur Urol (2021) 80:213–21. doi: 10.1016/j.eururo.2020.09.044

4. Gandaglia, G, De Lorenzis, E, Novara, G, Fossati, N, De Groote, R, Dovey, Z, et al. Robot-assisted radical prostatectomy and extended pelvic lymph nodedissection in patients with locally-advanced prostate cancer. Eur Urol (2017) 71:249–56. doi: 10.1016/j.eururo.2016.05.008

5. Shieh, AC, Guler, E, Ojili, V, Paspulati, RM, Elliott, R, Ramaiya, NH, et al. Extraprostatic extension in prostate cancer: primer for radiologists. Abdominal Radiol (2020) 45:4040–2051. doi: 10.1007/s00261-020-02555-x

6. Partin, AW, Mangold, LA, Lamm, DM, Walsh, PC, Epstein, JI, and Pearson, JD. Contemporary update of prostate cancer staging nomograms (Partin Tables) for the new millennium. Urology (2016) 58:843–8. doi: 10.1016/s0090-4295(01)01441-8

7. Morlacco, A, Sharma, V, Viers, BR, Rangel, LR, Carlson, RE, Froemming, AT, et al. The incremental role of magnetic resonance imaging for prostate cancer staging before radical prostatectomy. Eur Urol (2017) 71:701–4. doi: 10.1016/j.eururo.2016.08.015

8. Triquell, M, Regis, L, Winkler, M, Valdés, N, Cuadras, M, Celma, A, et al. Multiparametric MRI for staging of prostate cancer: A multicentric analysis of predictive factors to improve identifification of extracapsular extension before radical prostatectomy. Cancers (2022) 14:2072–6694. doi: 10.3390/cancers14163966

9. de Rooij, M, Hamoen, EHJ, Witjes, JA, Barentsz, JO, and Rovers, MM. Accuracy of magnetic resonance imaging for local staging of prostate cancer: A diagnostic meta-analysis. Eur Urol (2016) 70:233–45. doi: 10.1016/j.eururo.2015.07.029

10. Eifler, JB, Feng, Z, Lin, BM, Partin, MT, Humphreys, EB, Han, M, et al. An updated prostate cancer staging nomogram (Partintables) based on cases from 2006 to 2011. BJU Int (2013) 111:22–9. doi: 10.1111/j.1464-410X.2012.11324.x

11. Zapała, P, Dybowski, B, Bres-Niewada, E, Lorenc, T, Powała, A, Lewandowski, Z, et al. Predicting side-specific prostate cancer extracapsular extension: a simple decision rule of PSA, biopsy, and MRI parameters. Int Urol Nephrol (2019) 51:1545–52. doi: 10.1007/s11255-019-02195-1

12. Washino, S, Ito, K, and Miyagawa, T. Prostate-specific antigen level, biopsy grade group, and tumor-capsular contact length on magnetic resonance imaging are independently associated with an extraprostatic extension. Int J Urol (2022) 29:1455–61. doi: 10.1111/iju.15012

13. Arora, S, Gautam, G, Khera, R, and Ahlawat, RK. Preoperative predictors of extraprostatic extension of prostate cancer (pT3a) in a contemporary Indian cohort. Indian J Surg Oncol (2017) 8:331–6. doi: 10.1007/s13193-017-0671-0

14. Asfuroglu, U, Asfuroglu, BB, Ozer, H, Gonul, II, Tokgoz, N, and Inan, MA. Which one is better for predicting extraprostatic extension on multiparametric MRI: ESUR score, Likert scale, tumor contact length, or EPE grade? Eur J Radiol (2022) 149:1–6. doi: 10.1016/j.ejrad.2022.110228

15. Bjurlin, MA, Carroll, PR, Eggener, S, Pat, FM, Daniel, JP, Peter, A, et al. Update of the standard operating procedure on the use of multiparametric magnetic resonance imaging for the diagnosis, staging and management of prostate cancer. J Urol (2020) 203:706–12. doi: 10.1097/JU.0000000000000617

16. Freifeld, Y, de Leon, AD, Xi, Y, Pedrosa, I, Roehrborn, GG, Lotan, Y, et al. Diagnostic performance of prospectively assigned likert scale scores to determine extraprostatic extension and seminal vesicle invasion with multiparametric MRI of the prostate. AJR (2019) 2012:576–81. doi: 10.2214/AJR.18.20320

17. Park, KJ, Kim, MH, and JKim, JK. Extraprostatic tumor extension: comparison of preoperative multiparametric MRI criteria and histopathologic correlation after radical prostatectomy. Radiology (2020) 296:87–95. doi: 10.1148/radiol.2020192133

18. Alessi, S, Pricolo, P, Summers, P, Femia, M, Tagliabue, E, Renne, G, et al. Low PI-RADS assessment category excludes extraprostatic extension (≥pT3a) of prostate cancer: a histology-validated study including 301 operated patients. Eur Radiol (2019) 29:5478–87. doi: 10.1007/s00330-019-06092-0

19. Onay, A, Ertas, G, Vural, M, Colak, E, and Esen, T. The role of T2-weighted images in assessing the grade of extraprostatic extension of the prostate carcinoma. Abdom Radiol (NY) (2020) 45:3293–300. doi: 10.1007/s00261-020-02419-4

20. Wibmer, A, Vargas, HA, Sosa, R, Zheng, J, Moskowitz, C, and Hricak1, H. Value of a standardized lexicon for reporting levels of diagnostic certainty in prostate MRI. AJR Am J Roentgenol (2014) 203:W651–7. doi: 10.2214/AJR.14.12654

21. Reisæter, LAR, Halvorsen, OJ, Beisland, C, Honoré, A, Gravdal, K, Losnegård, A, et al. Assessing extraprostatic extension with multiparametric MRI of the prostate: mehralivand extraprostatic extension grade or extraprostatic extension likert scale? Radiol Imaging Cancer (2020) 2:e190071. doi: 10.1148/rycan.2019190071

22. Muehlematter, UJ, Burger, IA, Becker, AS, Schawkat, K, Hötker, AM, Reiner, CS, et al. Diagnostic accuracy of multiparametric MRI versus (68)Ga-PSMA-11 PET/MRI for extracapsular extension and seminal vesicle invasion in patients with prostate cancer. Radiology (2019) 293:350–8. doi: 10.1148/radiol.2019190687

23. Costa, DN, Lotan, Y, Rofsky, NM, Roehrborn, C, Liu, A, Hornberger, B, et al. Assessment of prospectively assigned likert scores for targeted MR imaging-transrectal US fusion biopsies in patients with suspected prostate cancer. J Urol (2016) 195:80–7. doi: 10.1016/j.juro.2015.07.080

24. Freifeld, Y, Diaz de Leon, A, Xi, Y, Pedrosa, I, Roehrborn, CG, Lotan, Y, et al. Prospectively assigned likert scale scores to determine extraprostatic extension and seminal vesicle invasion with multiparametric MRI of the prostate. AJR Am J Roentgenol (2019) 212:576–81. doi: 10.2214/AJR.18.20320

25. Costa, DN, Passoni, NM, Leyendecker, JR, de Leon, AD, Lotan, Y, Roehrborn, CG, et al. Diagnostic utility of a Likert scale versus qualitative descriptors and length of capsular contact for determining extraprostatic tumor extension at multiparametric prostate MRI. AJR (2018) 212:1066–72. doi: 10.2214/AJR.17.18849

26. Caglic, I, Sushentsev, N, Shah, N, Warren, AY, Lamb, BW, and Barrett, T. Integration of prostate biopsy results with pre-biopsy multiparametric magnetic resonance imaging findings improves local staging of prostate cancer. Can Assoc Radiologists’ J (2022) 73:515–23. doi: 10.1177/08465371211073158

27. Di Trapani, E, Luzzago, S, Peveri, G, Catellani, M, Ferro, M, Cordima, G, et al. A novel nomogram predicting lymph node invasion among patients with prostate cancer: The importance of extracapsular extension at multiparametric magnetic resonance imaging. Urol Oncol (2021) 39:431.e15–431.e22. doi: 10.1016/j.urolonc.2020.11.040




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2023 Wang, Huang, Huang, Zhang, He and Chen. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc-13-1229552-g004.jpg
Net Benefit

15

.05

-.05
0 2 4 .6 .8
Threshold Probability

— Al — None
— Biopsy positive rate —— Biopsy GG
— Likert scale — Likert scale+Biopsy positive rate+Biopsy GG





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Prediction of extracapsular extension in prostate cancer using the Likert scale combined with clinical and pathological parameters

      

        		

          Abstract

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          1 Introduction

        



        		

          2 Materials and methods

        

          		

            2.1 Study population

          



          		

            2.2 MRI technique

          



          		

            2.3 Image analysis

          



          		

            2.4 Prostate biopsy and pathological analysis

          



          		

            2.5 The variables

          



          		

            2.6 Statistical analysis

          



        



        



        		

          3 Results

        

          		

            3.1 Clinical and pathological outcomes

          



          		

            3.2 MRI outcomes

          



          		

            3.3 Clinical pathological and MRI factors associated with ECE

          



          		

            3.4 ROC analysis for ECE

          



          		

            3.5 Clinical decision curves of the biopsy positive rate, biopsy GG, Likert scores and combined model

          



          		

            3.6 Probability of ECE stratified by the biopsy positive rate, the biopsy GG, and the Likert scale score

          



          		

            3.7 MRI and ECE tumor co-location

          



        



        



        		

          4 Discussion

        



        		

          5 Conclusion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/table6.jpg
Biopsy positive rate (%) <49, n (%)

Biopsy GG 34
1-2 0/56 (0%) 133 (3%) 0/2 (0%) 1/11 (9%) 4/10 (40%) 1/5 (20%) 7/117 (6%)
3 0/18 (0%) 3/17 (17%) 072 (0%) 0/1 (0%) 7/10 (70%) 517 (71%) 15/55 (27%)
Likert scale
4 0/4 (0%) 2/10 (20%) 516 (83%) 719 (77%)
5 6/8 (75%) 1/1 (100%)
Total 1/80 (1%) 8/65 (12%) 3/10 (30%) 4/18 (22%) 22/34 (65%) 14/22 (64%) 52/229 (23%)

Date are shown by “the number of cases with ECE (+)/total cases” and the percentage. The white, blue, and orange areas indicate the low (<40%), intermediate (40-59) and high (=60%)
probability of ECE. ECE, extraprostatic extension; GG, grade group.





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc.2023.1229552_cover.jpg
& frontiers | Frontiers in Oncology

Prediction of extracapsular extension in
prostate cancer using the Likert scale
combined with clinical and pathological
parameters





OEBPS/Images/table2.jpg
ECE +(n=52) 77)  P-value
Clinicopathological
Patient Age 713 +5.7 ‘ 69.4 + 6.0 0.06
PSA (ng/ml) 249 +17.1 122 +10.5 < 0.05
Biopsy positive rate (%) = 66.1 +26.7 37.0 +20.1 < 0.05
Biopsy GG n (%) < 0.05
1-2 5(9.6) 93(52.5)
34 30 (57.6) 69(38.9)
5 17 (32.6) ‘ 15 (8.4)
mpMRI
Likert scale n (%) <0.05
1-2 7 (13.4) 110 (62.1)
3 15(28.8) 40(22.5)
4 17 (32.6) 18 (10.1)
5 13 (25.0) 9 (5.1)

ECE, extraprostatic extension; GG, grade group; PSA, prostate specific antigen.
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OEBPS/Images/fonc-13-1229552-g003.jpg
Sensitivity

e
B bt .,.:':'.lc .............
i ,.J- ...........
= e
F 7
Jr=— 'I
! /
80 ;"‘ /
i &~ 7
pre== /
: /!
! 4 /
! /
H !
] ,
60 f. E ”
H ’
1 /!
= - 'f ]
! ’
- £ rd
! § s
1 _'. #
i : 1’
PIV) S .
! .:. !' -
LA
« &
s s
-8 H |
1 Y
it
[} 2 /
: ' . - .
R ;",' — Biopsy positive rate
20 ‘,' ---- Biopsy GG
i -« Likert scale
A ‘ . p— ‘s
E === Likert scale+Biopsy GG+Biopsy positive rate

80 100

0
0 40 60
100-Specificity





OEBPS/Images/table3.jpg
Variables

Patient Age

PSA (ng/ml)
Biopsy positive rate (%)
Biopsy GG n (%)
12

3-4

5

Likert scale n (%)
1-2

3

4

5

CI, confidence interval; ECE, extraprostatic extension; GG, grade group; OR, odds ratio; PSA, prostate specific antigen; ref, reference.

229

229

229

98

99

32

117

55

35

22

OR
1.024
1.029

14.482

ref.
9.694

12.162

ref.
4.998
9914

18.930

95%Cl
0.955-1.097
0.992-1.068

1.669-125.660

ref
2.465-38.126

2.714-54.489

ref.
1.560-15.946
2.978-33.006

4.649-77.089

0.506

0.127

< 0.05

ref

< 0.05

< 0.05

ref.

< 0.05

< 0.05

<0.05





OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Images/fonc-13-1229552-g002.jpg





OEBPS/Images/table1.jpg
parameters Value(Mean +

Patient Age (y) 69.8 + 6.0
PSA (ng/ml) 15.0 £13.3
Biopsy positive rate (%) 043 +0.24

BiopsyGG n (%)

1 46 (20.1)
2 52 (22.7)
3 45 (19.6)
4 54 (23.5)
5 32 (13.9)

Likert scale n (%)

1 65 (28.3)
2 52 (22.7)
3 55 (24.0)
4 35 (15.2)
5 22 (9.6)

GG, grade group; PSA, prostate specific antigen.
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