
Original Article 

206 ©Copyright 2020 by Urooncology Association Bulletin of Urooncology / Published by Galenos Yayınevi

Bull Urooncol 2020;19:206-209

Ad dress for Cor res pon den ce: Erdem Koç, Ankara Yıldırım Beyazıt University Faculty of Medicine, Ankara State Hospital, Clinic of Urology, Ankara, Turkey 
Phone: +90 506 661 43 66  E-mail: drerdemkoc@gmail.com ORCID-ID: orcid.org/0000-0003-3439-2105 

Re cei ved: 29.10.2020 Ac cep ted: 03.11.2020

Cite this article as: Koç E, Ercan K, Gümüşkaya B, Gök B, Canda AE, Atmaca AF. The Role of Multiparametric Magnetic Resonance Imaging to Detect the 
Extracapsular Extension in Robot-Assisted Radical Prostatectomy. Bull Urooncol 2020;19(4):206-209

Objective: This study aimed to evaluate the effectiveness of multiparametric prostate magnetic resonance imaging (mpMRI) in detecting extracapsular extension 
(ECE) and its impact on our preoperative surgical plan.
Materials and Methods: Overall, 150 patients who had undergone preoperative mpMRI and robot-assisted laparoscopic radical prostatectomy (RALRP) between 
June 2016 and March 2018 were enrolled. The preoperative International index of Erectile Function (IIEF) score of the patients was 22 or higher. On initial 
assessment, the patients’ prostate specific antigen levels and digital rectal examination and pathology results of prostate biopsy specimens were evaluated to 
determine whether neurovascular bundle (NVB)-sparing surgery is feasible and appropriate. On the second evaluation, mpMRI results were considered in addition 
to the parameters included during the first evaluation to decide whether NVB-sparing surgery should be performed.
Results: The mean age of the patients was 65.2 years. The sensitivity, specificity, positive predictive value and negative predictive value of mpMRI were 89.6%, 
90.2%, 81.1% and 94.8%, respectively. According to mpMRI findings, the surgical plan at the initial evaluation changed in 35 (23.3%) of the cases.
Conclusion: The high rate of detection of ECE with mpMRI prior to RALRP may guide the surgeon to decide for NVB-sparing surgery.
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Introduction

Pathological extracapsular extension (ECE) after radical 
prostatectomy increases the stage of the disease and cancer-
related mortality (1,2). ECE may be detected by palpation 
during open surgery; however, it is difficult to detect ECE during 
the course of robotic surgery due to the absence of tactile 
sensation. The combination of transrectal ultrasonography and 
digital rectal examination (DRE) is not sufficient for the accurate 
detection of ECE (3). Nomograms such as Partin and Memorial 
Sloan Kettering Cancer Center provide information on ECE; 
however, they do not reveal detailed anatomical information 

(4,5). Accurately localising the tumour is beneficial in performing 
neurovascular bundle (NVB)-sparing surgery by preventing 
excessive extraprostatic tissue resection, determining the margins 
of the tissue which needed to be removed in order to achieve 
negative surgical margins which may provide better functional 
and oncological results (6,7). In recent years, multiparametric 
prostate magnetic resonance imaging (mpMRI) has been the 
most promising technique in detecting and staging of prostate 
cancer, which can present cite-specific results in ECE (8,9). In 
this study, we aimed to evaluate the effectiveness of mpMRI in 
detecting ECE and whether it affected our preoperative surgical 
plan.
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Materials and Methods

The data of 150 patients who underwent mpMRI before robot-
assisted laparoscopic radical prostatectomy (RALRP) between 
June 2016 and March 2018 and whose IIEF score was >21 
were retrospectively reviewed. mpMRI was performed using a 
3-Tesla Siemens system without an endorectal coil. Diffusion-
weighted MRI, T2-weighted MRI and dynamic contrast-
enhanced MRI techniques were used for the localisation of the 
tumour site and possible ECE. mpMRI was performed according 
to the 2012 European Society of Urogenital Radiology prostate 
MRI guidelines (10) by a single radiologist (KE) with a 10-
year experience; the radiologist was not blinded of the clinical 
diagnoses, DRE findings, prostate specific antigen (PSA) levels 
and biopsy results of the patients.

Moreover, RALRP was performed by two experienced surgeons 
(AFA, AEC). In the preoperative evaluation, the surgery planning 
was performed in two steps. First, DRE findings, PSA level and 
biopsy results were considered to determine whether NVB 
should be preserved or not. The final decision for propriety of 
NVB-sparing was made according to the mpMRI findings.

Patients who had previously received hormone therapy or 
radiotherapy and those whose mpMRI was reported in another 
centre were excluded from the study.

All prostatectomy specimens were examined by one dedicated 
uropathologist. The macroscopically dyed, formalin-fixed 
specimens were serially sectioned within a 3-mm-thick cutting 
surface, from apex to base and perpendicular to the posterior 
surface. Slices were further cut into 3-5 μm microscopic pieces 
and then stained with hematoxylin and eosin stain. ECE was 
defined as the tumour extending beyond the prostate capsule, 
through the extraprostatic tissues. TNM classification was 
used to determine the pathological T (pT) stage. Our study 
was approved by the Ankara Yıldırım Beyazıt University Ethics 
Committee (approval no: 16, date: 22.04.2020). Clinical data 
were retrospectively reviewed and analysed.

Statistical Analysis

Data analysis was performed using the IBM SPSS Statistics version 
20.0 software (IBM Corporation, Armonk, NY, USA). Whether the 
continuous variables were distributed normally was determined 
by Kolmogorov-Smirnov test. Mann-Whitney U test was used 
for not normally distributed continuous variables, and the results 
were presented as median (minimum - maximum). The number 
of cases (n) and percentages (%) were used for categorical data. 
Categorical variables were analysed by continuity corrected chi-
square test or Fisher’s Exact test. Additionally, the diagnostic 
indicators (i.e., sensitivity, specificity, positive predictive value 
(PPV) and negative predictive value (NPV) and accuracy) for MRI 
were calculated. The statistical significance of the diagnostic 
value of mpMRI according to the gold standard pathology in 
terms of determining ECE was evaluated. P-value <0.05 was 
considered statistically significant.

Results

Overall, 177 patients who underwent RALRP were analysed. 
We excluded 1 patient who was receiving hormonotherapy, 4 

patients whose mpMRI tests were taken in another health centre, 
and 22 patients who has IIEF score <22. Finally, 150 patients were 
included. The median age of the patients was 65 years (49-75). 
The demographic characteristics and clinical and pathological 

Table 1. Descriptive statistics for the demographic features, clinical 
characteristics and pathological findings of the patients

Variables n=150

Age (years) Median (min-max) 65 (49 - 75) 

Preoperative PSA value (ng/mL) Median (min-max) 7 (1.2 - 96)

Prostate weight (g) Median (min-max) 40 (15 - 286)

Time from mpMRI to surgery (days) Median (min-max) 46 (2 - 359)

Time from biopsy to surgery (days) Median (min-max) 101 (53 - 475)

Time from mpMRI to biopsy (days) Median (min-max) 55 (40 - 426)

Largest lesion size in mpMRI (mm) Median (min-max) 20 (5 - 45)

ECE positivity in mpMRI n (%) 53 (35.3%)

PIRADS score n (%)

3 9 (17.0%)

4 22 (41.5%)

5 22 (41.5%)

Clinical stage n (%)

T1c 86 (57.3%)

T2a 41 (27.3%)

T2b 11 (7.3%)

T2c 9 (6.0%)

T3 3 (2%)

Positive core number in biopsy Median (min-max) 3 (1 - 10)

Biopsy Gleason score n (%)

Grade Group 1 78 (52.0%)

Grade Group 2 40 (26.7%)

Grade Group 3 11 (7.3%)

Grade Group 4 14 (9.3%)

Grade Group 5 7 (4.7%)

Gleason score in specimen n (%)

Grade Group 1 62 (41.3%)

Grade Group 2 47 (31.3%)

Grade Group 3 23 (15.3%)

Grade Group 4 10 (6.7%)

Grade Group 5 8 (5.3%)

Cancer percentage in specimen Median (min-max) 10 (1 - 90)

Tumor multifocality in specimen n (%) 50 (33.3%)

PSM n (%) 16 (10.7%)

ECE in pathology n (%) 48 (32.0%)

LN dissection n (%)

Not performed 78 (52.0%)

Benign 66 (44.0%)

Malign 6 (4.0%)

Pathologic T stage n (%)

T2a 31 (20.7%)
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results of the patients are smmarized in Table 1. mpMRI result 
was reported as ECE in 53 patients. ECE was detected in 48 
patients in the final pathology after radical prostatectomy. NVB-
sparing surgery was performed in 127 (84.7%) patients.

The initial surgical plan changed in 35 (23.3%) of the cases 
according to mpMRI findings reported during the preoperative 
evaluation. In 21 (60%) of these 35 patients, the surgical plan 
was changed from non-NVB-sparing surgery to NVB-sparing 
surgery. In the remaining 14 (40%) patients, the surgical plan 
was changed from NVB-sparing surgery to non-NVB-sparing, 
considering the mpMRI results.

When the patients were divided into two groups according to 
final pathology results as ECE detected (n=48) or not detected 
(n=102), there was no statistically significant difference between 
the two groups in terms of age (p=0.951). The median cancer 
percentage, median prostate imaging reporting and data system 
score and the largest lesion size in mpMRI were significantly 
higher in the group with ECE than in the group without ECE 
(p<0.001) (Table 2).

The sensitivity, specificity, PPV and NPV of mpMRI for detection 
of ECE were 89.6%, 90.2%, 81.1% and 94.8%, respectively. The 
diagnostic accuracy rate of mpMRI for ECE was 90%.

Discussion

In this current study, mpMRI was shown as a convenient 
method with high sensitivity (89.6%) and specificity (90.2%) 
in preoperative evaluation for ECE. Our surgical plan which we 
determined through the routine examination before the surgery 
was changed in the preoperative period in a quarter of the 
patients through the mpMRI results.

In a study conducted by Feng et al. (11), which included 112 
patients, the sensitivity, specificity, PPV and NPV of mpMRI 
for ECE were 84.6%, 87.2%, 66.7% and 94.9%, respectively. 
However, this study did not mention whether the radiologist 
knew about the clinical characteristics and biopsy pathology 
results of the patients. Moreover, in a study by Gaunay et al. 
(12) with 74 patients, the sensitivity, specificity, PPV, NPV and 
overall accuracy rate of mpMRI in detecting ECE were 58.3%, 
97.8%, 93.3%, 81.5% and 84.1%, respectively. However, they 
did not state the experience of the radiologist and whether the 
radiologist had information about the patients’ data. Park et al. 

(13) reported that the sensitivity, specificity, PPV, NPV and overall 
accuracy rate of mpMRI in predicting T3 prostate cancer were 
55.9%, 82.2%, 59.1%, 80.2% and 73.9%, respectively. In this 
study, even though the sensitivity of the mpMRI was low, it was 
significantly and relatively high in stage T3 disease. However, 
the radiologists who interpreted the mpMRI findings did not 
know the PSA values, biopsy pathology results and DRE of the 
patients. The difference in sensitivity of mpMRI in diagnosis of 
ECE through the different studies may depend on the patient 
selection, the technique differences in mpMRI imaging such as 
field strengths, sequence and coil types and may be affected 
by the experience and/or the knowledge of the radiologist 
(14). In the current study, factors such as the knowledge of the 
radiologist about the clinical findings, PSA levels and biopsy 
results of the patients may have contributed to the increased 
sensitivity and specificity findings of mpMRI in detecting ECE.

In radical prostatectomy, the main goal is to provide negative 
surgical margins and to perform NVB-sparing surgery. Partin and 
MSKS nomograms consider clinical stage, biopsy Gleason score 
and PSA values in preoperative detection of ECE (4,5). Even 
though they are widely used, their accuracy rate in determining 
ECE varies in different studies (15,16). mpMRI provides surgeons 
detailed anatomical information useful for the establishment 
of a surgical plan. In this respect, mpMRI is an advantageous 
technique which provides information in both the detection 
and cite-specific localisation of the ECE. The absence of tactile 
sensation in robotic surgery makes it more valuable to use a 
sensitive and specific method such as mpMRI in addition to the 
routine examinations used. The surgeon pays more attention 
during the exploration of the area indicated as ECE in mpMRI to 
provide surgical margin negativity. Erectile dysfunction is one of 
the most common complications of RP. This crucial complication 
is observed less frequently in patients who underwent NVB-
sparing surgery than in those who had non-NVB-sparing surgery 
(17). Selective NVB-sparing surgery can be performed even in 

table 1 continuation

T2b 4 (2.7%)

T2c 64 (42.6%)

T3a 44 (29.3%)

T3b 7 (4.7%)

NVB sparing n (%)

Not performed 23 (15.3%)

Unilaterally performed 26 (17.4%)

Bilaterally performed 101 (67.3%)

PSM: Positive surgical margin, LN: Lymph node, NVB: Neurovascular bundle, 
ECE: Extracapsular extension, PSA: Prostate specific antigen, NVB: Neurovascular 
bundle, LN: Lymph node, mpMRI: Multiparametric magnetic resonance 
imaging, ECE: Extracapsular extension, PIRADS: Prostate imaging reporting and 
data system

Table 2. Demographic features and clinical characteristics of the 
two groups which defined accordinto extracapsular extension 
positivity (n=48) or negativity (n=102) in pathology results

Variables ECE positive
(n=48)

ECE negative
(n=102) p-value

Age (years) Median 
(min-max) 64.5 (51-75) 65 (49-75) 0.966†

Cancer percentage
in specimen 
Median (min-max)

7 (1 - 53) 23.5 (4 - 90) <0.001†*

Largest lesion size in 
mpMRI (mm) 
Median (min-max)

17 (5 - 40) 27.5 (10 - 45) <0.001†*

ECE positivity in 
mpMRI n (%) 10 (9.8%) 43 (89.6%) <0.001‡*

PIRADS score n (%) <0.001‡*

3 5 (50.0%) 4 (9.3%)

4 5 (50.0%) 17 (39.5%)

5 0 (0.0%) 22 (51.2%)

*p-value <0.05 is considered as statistically significant.
† Mann-Whitney U test, ‡ Continuity corrected chi-square test. 
mpMRI: Multiparametric magnetic resonance imaging, ECE: Extracapsular 
extension, PIRADS: Prostate imaging reporting and data system
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T3 disease to preserve erectile function (6). The absence of ECE 
in mpMRI and more desirable functional results may help the 
surgeon decide to perform NVB-sparing surgery.

It has been shown in previous studies that mpMRI contributed 
to the changes in preoperative plans in radical prostatectomy 
cases (13,18,19,20,21). Park et al. (13) reported that mpMRI 
affected the surgical plan for 26% of the patients. In a study 
performed by McClure et al. (18), the surgical plan changed for 
28 of 104 patients (27%). Radtke et al. (21) reported a 31.1% 
change in their initial surgical plan after the mpMRI results. In 
the current study, we consistently observed a 23.3% change in 
initial surgical plan due to mpMRI results. On the other hand, 
the high sensitivity and specificity of mpMRI in the current study 
may explain the higher rate of NVB-sparing and less surgical 
margin positivity compared to those in the literature (20,22).

Study Limitations

The single-centre design, retrospective nature and evaluation 
of the mpMRI by a single experienced radiologist may be 
considered as the limitations of this study. All of the RALRP 
operations were performed by the same experienced surgeons, 
which may also be accepted as another limitation of this study.

Conclusion

mpMRI, which is performed during the preoperative period of 
the RALRP, appears to be a reliable technique in detecting the 
presence and localisation of the ECE, with high sensitivity and 
high specificity. Preoperative mpMRI may guide the surgeon in 
deciding to perform NVB preservation during RALRP.
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