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Abstract 
Objectives: Analyze the prevalence of biochemical recurrence (BCR) in patients submitted to radical prostatectomy with lymphadenectomy 

(RP-LD) the most prevalent clinical and pathological staging in the BCR and to correlate the sum of the Gleason score (GS) in the surgical 

specimen in patients who presented BCR.  

Method: Analysis of 100 patients diagnosed with prostate adenocarcinoma who performed RP-LD between 2013 to 2017. All subjects 

underwent transrectal prostate biopsy due to PSA or rectal examination and RP-LD. The lymphadenectomy considered in the study was the 

iliac-obturator, and the surgical pieces were analyzed to determine the pathological staging and its descriptors. All patients who had two or 

more PSA measurements >0.2 ng/ml and who had undergone RP-LD were considered postoperative. 

Results: About 22% of the patients submitted to RP-LD presented BCR. Patients with BCR had a 59-76 age range, mean age of 66.27 years, 

and median age of 63.50 years. The most prevalent preoperative PSA in patients with BCR was between 10-20 ng/ml (40.90%) and the most 

prevalent clinical stage was cT2 (59.10%). Regarding the Gleason score, the BCR patients had the most prevalent 6 (36.37%) score in the 

biopsy and score 7 (4 + 3) (36.37%) in the surgical specimen. All patients (100%) with BCR presented perineural invasion, with pT3 staging 

(81.81%) and pN0 (77.28%) being the most prevalent in patients with BCR. Patients with BCR presented a correlation (p<0.05) between the 

increase in the sum of pathological GS and the increase in pTN staging. 

Conclusion: All these variables were important in the determination of BCR in patients submitted to RP-LD, thus demonstrating the 

importance of this information in the analysis of the prognosis and in the follow-up of these patients. 
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Introduction 

Epidemiological studies have shown that in Western 

countries prostate cancer (PCa) is the most frequently diagnosed 

malignant neoplasm and the second leading cause of cancer-related 

death in males. Radical prostatectomy (RP) is the standard surgical 

treatment and among patients undergoing this treatment there is a 

survival benefit, especially in cases where the disease is localized1,2. 

Biochemical recurrence (BCR) after surgical treatment of 

PCa is a possible event. Studies have shown that about 25% of men 

who underwent RP will have PCa BCR, and 34% of patients with 

BCR will develop metastatic disease3,4,5. 

The BCR is directly associated with the presence of positive 

surgical margins, and the oncological prognosis is impaired in cases 

where the margins impairment is detected. According to Swindle et al. 

the positive surgical margin is the only factor that can be influenced 

by surgery in the oncological prognosis after performing the RP and 

the incidence ranges from 6 to 41%11,12,13. 

Serum prostate-specific antigen (PSA) is the most sensitive 

indicator of BCR after definitive local therapy for PCa. All patients 

who develop clinical relapse, local or distant, will have detectable 

serum levels of PSA3. There are several definitions of relapse after 

RP. The most used and accepted method consists of two measures of 

PSA >0.2 ng/ml6,14. 

Tumor pathological staging, Gleason score (GS), seminal vesicle 

invasion, lymphatic invasion and surgical margins were considered as 

factors to predict the subsequent risk of BCR after RP7,8,9,10. 

 

 

In this sense, our study evaluated the most prevalent clinical and 

pathological staging in patients with BCR, the compromised surgical 

margins and the correlation of the Gleason score of the biopsy and the 

surgical specimen. 

Materials and Methods 

Descriptors of the analyzed patients 

We analyzed 100 patients diagnosed with adenocarcinoma of the 

prostate who underwent RP-LD between 2013 to 2017. After the selection 

of these patients, we collected information through electronic medical 

records and anatomopathological reports retrospectively. All patients 

enrolled in the study underwent transrectal prostate biopsy because of 

changes in PSA or rectal examination. The image of the prostate was 

obtained by transrectal ultrasound, which also guided the collection of the 

fragments for histopathological analysis by puncture, sextant using a 18-

gauge needle. After determination of the Gleason biopsy and surgical 

indications for RP-LD, patients were surgically treated for curative 

purposes. The lymphadenectomy performed in the study was iliac-

obturator. After surgery, the surgical specimens were analyzed by 

anatomopathological study to determine: pathological gleason; 

measurements of prostate length (cm); prostate volume; 

angiovascular/perineural invasions; invasions of the seminal vesicles; 

surgical margins (bladder and urethral); pathological staging pTNM. The 

criteria considered for BCR were all those patients submitted to LD-PR 

who presented two or more PSA measurements with values above 0.2 

ng/ml in post-surgical follow-up. 
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Approval at the Research Ethics  

The present study was approved by the Research Ethics 

Committee of the Base Institute of the Federal District, Brasília, 

CAAE: 93792918.8.0000.8153. 

Statistical analysis 

The descriptors collected retrospectively were grouped in 

Excel table for grouping and analysis of the variables and the variables 

analyzed were computed using SPSS 20.0. Variables such as clinical 

and pathological staging, surgical margins and the sum of the 

pathological Gleason were considered statistically significant for the 

correlation of the variables using the Pearson correlation (p <0.05). 

Results 

After analysis of clinical and pathological characteristics (Table 

1), it was found that 22% of the patients submitted to RP-LD presented 

BCR. Patients with BCR had a 59-76 age range, mean age of 66.27 years, 

and median age of 63.50 years. The most prevalent preoperative PSA 

(ng/ml) of patients without BCR were <10 ng/ml (52.26%) and in patients 

with BCR were between 10-20 ng/ml (40.90%). The most prevalent 

clinical staging of both non-BCR and BCR patients was cT2 with 

prevalence of (51.28%) and (59.10%) respectively. 

    Without BCR (N/%) With BCR (N/%) 

Analysis of all patients   78/78.0 22/22.0 

Age (years) Variation 45 to 77 59 to 76 

  Average 64.60 66.27 

  Median 65.50 63.50 

PSA Preoperative (ng/ml) <10 41 (52.56) 8 (36.37) 

  10-20 31 (39.74) 9 (40.90) 

  >20 6 (7.69) 5 (22.73) 

Clinical Staging T1 37 (47.43) 8 (36.37) 

  T2 40 (51.28) 13 (59.10) 

  T3 1 (1.29) 1 (4.53) 

Biopsy Gleason Summation 6 27 (34.61) 8 (36.37) 

  7 (3+4) 30 (38.46) 6 (27.28) 

  7 (4+3) 5 (6.41) 2 (9.09) 

  8 12 (15.38) 5 (22.72) 

  9 4 (5.12) 1 (4.53) 

Sum of Pathological Gleason 6 3 (3.84) 0 (0.00) 

  7 (3+4) 48 (61.53) 7 (31.82) 

  7 (4+3) 24 (30.76) 8 (36.37) 

  8 1 (1.28) 2 (9.10) 

  9 2 (2.56) 5 (22.72) 

Surgery Descriptors (Invasions)   Neoplasm Free / Present / Not Rated Neoplasm Free / Present / Not Rated 

  Angiolymphatic 73 (93.58) / 5 (6.42) / 0 (0.00) 16 (72.73) / 6 (27.27)/ 0 (0.00) 

  Perineural 6 (7.30) / 72 (92.30) / 0 (0.00) 0 (0.00) / 22 (100) / 0 (0.00) 

  Right Vesicle 67 (85.89) / 8 (10.25) / 3 (3.84) 16 (72.73) / 6 (27.27)/ 0 (0.00) 

  Left Vesicle 67 (85.89) / 8 (10.25) / 3 (3.84) 13 (59.10) / 9 (40.90)/ 0 (0.00) 

  

Extraprostatic 

Extension 46 (58.97) / 30 (38.46) / 2 (2.56) 6 (27.27) / 15 (68.18)  / 1 (4.54) 

 

Vesical Surgical 

Margin 71 (91.02) / 6 (7.70) / 1 (1.28) 19 (86.36) / 2 (9.09) / 1 (4.54) 

  

Urethral Surgical 

Margin 65 (83.34) / 10 (12.82) / 3 (3.84) 14 (63.64) / 7 (31.82) / 1 (4.54) 

TNM Pathological Staging pT2  46 (59.97) 4 (18.19) 

  pT3  32 (41.03) 18 (81.81) 

  pN0  76 (97.43) 17 (77.28) 

  pN1  2 (2.57) 5 (22.72) 
 

Table 1: General data of the analyzed patients 

When the values of the GS of the biopsy and the surgical specimen 

were added together, we showed that the patients with no BCR 

obtained the 7 (3 + 4) (38.46%) most prevalent sum in both the biopsy 

and the surgical specimen (61.53% ), but Gleason 6 (3 + 3) (36.37%) 

was more prevalent in the biopsy and Gleason 7 (4 + 3) (36.37%) in 

the surgical specimen. 

The anatomic-pathological description of BCR patients showed that 

the majority (72.73%) were free of angiolymphatic neoplasia and 

100% of them had perineural invasion; 72.73% had neoplasia-free 

right gallbladder; 59.10% had neoplasia-free left vesicle; 68.18% had 

positive extraprostatic extensión. 

 

 

86.36% had a neoplastic-free bladder surgical margin and 63.64% had a 

neoplastic-free urethral surgical margin. When analyzing the pathological 

staging of the surgical specimen, we found that pT3 staging (81.81%) and 

pN0 (77.28%) are the most prevalent in patients with BCR. 

When analyzing the preoperative PSA and GS values of the 

biopsy in patients with BCR (Table 2), two (9.10%) patients presented 

preoperative PSA ≤ 10 ng/ml and GS 6 and eight (36.37%) patients 

presented preoperative PSA ≥10 ng/ml and GS≥7. 
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Table 2: Preoperative PSA analysis and Gleason score of biopsy in 

patients with BCR 

When analyzing the correlation of the multiple variables influenced in 

all the patients, it was evidenced that the patients with BCR had a 

correlation (p<0.05) with the increase of the sum of the pathological 

GS and with the increase of the pTN staging (Table 3). Thus 

demonstrating the importance of these variables in the prognosis of 

these patients analyzed. 

  

  BCR present 

 

 p 

Sum of Pathological 

Gleason 6   0 (0.00)   

 

 

<0.05 

    7 (3+4)   7 (31.82)    

    7 (4+3)   8 (36.37)    

    8   2 (9.10)    
    9   5 (22.72)   

 
TNM Pathological 

Staging pT2    4 (18.19)   

 

<0.05 

    pT3    18 (81.81)    

    pN0    17 (77.28)    

    pN1    5 (22.72)    
Table 3: Correlation of the variables in patients with BCR 

In a cross-analysis of patients with BCR and their pathological stages 

(Graphic 1), 14 (63.64%) patients had staging (pT3N0) and 4 

(18.19%) had staging (pT3N1), 3 (13.64%) had staging (pT2N0) and 1 

(4.53%) had staging (pT2N0). These correlated variables did not reach 

a p<0.05 and, therefore, were not significant. 

 

Graph 1: Analysis of patients with BCR and its pathological pTN 

staging. 

 

 
Discussion 

Approximately 20-40% of men undergoing RP will present BCR 

within 10 years after treatment. It is suggested that there is a relationship 

between PSA doubling time and the biological behavior of 

adenocarcinoma of the prostate14. When analyzing 100 patients with 

prostatic adenocarcinoma who underwent RP, the prevalence of BCR in 

the study was 22%. 

The value of preoperative PSA levels was considered an 

important predictor in the determination of pathological findings and the 

best clinical predictor in the determination of BCR after RP15. The 

combination of clinical PSA and GS biopsy descriptors identified the risk 

stratification for BCR, with patients with preoperative PSA ≤10 ng/ml and 

GS ≤6 presenting low risk for BCR and patients with preoperative PSA 

≥10 ng/ml and GS ≥7 are at high risk for BCR and distant metastases15. 

Our study, when analyzing patients with BCR, showed that 14 (63.63%) 

patients had preoperative PSA ≥10 ng/ml and 14 (63.63%) patients had 

GS ≥ 7, so that 2 (9.10%) patients presented preoperative PSA ≤10 ng/ml 

and GS 6 and 8 (36.37%) had preoperative PSA ≥10 ng/ml and GS ≥7. 

Preoperative PSA prevalence of BCR patients were between 10-20 ng/ml 

(40.90%) (Table 1 and 2). 

Several studies have considered GS as the most powerful 

predictor of BCR after RP, some studies have determined that the majority 

of men at risk for BCR after RP have Gleason disease 717,18. In the past, 

some studies have determined that the proportion of disease with GS 

pattern within 4/5 within PR specimens was predictive of both BCR and 

cancer-specific survival after RP19,20,21,22. In this respect, compelling 

evidence that the differentiation between Gleason 4 + 3 and 3 + 4 is a 

significant predictor of BCR after RP23. In this sense, studies have 

determined that a quantitative and more discriminative scoring system 

within the group of GS 7 patients may improve the ability to predict better 

and more appropriately which patients with Gleason 7 disease will present 

BCR17. Stratifying the GS of the biopsy in 3 + 4 and 4 + 3, it was verified 

that the patients with BCR obtained 6 (36.37%) more prevalent in the 

biopsy and 7 (4 + 3) (36.37%) in the part and that no patient with GS 

biopsy 7 (4 + 3) had preoperative PSA ≥10 ng/ml (Table 1 and 2). When 

correlating pathological GS and pTN staging, a significant correlation 

(p<0.05) between GS increase, increase in tumor invasion (pT) and lompa 

node involvement (pN) was observed (Table 3). 

Prostate cancer may spread to the base of the gland along the 

ejaculatory ducts, penetrate the capsule through the perineural spaces, 

resulting in periprostatic growth, and may reach the seminal vesicles by 

direct capsule penetration24,25. Based on this, some studies have determiné 

that the independent predictors of BCR were biopsy GS, positive surgical 

margins and seminal vesicle invasion. The surgical approach was a 

significant predictor of BCR in the univariate analyzes, although its 

significance disappeared in the multivariate analysis26. In our analysis of 

BCR patients, perineural invasion was found in 100% of the cases, 

27.27% in the right gallbladder and 40.90% in the left vesicle, 68.18% had 

extraprostatic extension, and 31.82% had urethral surgical margin (Table 

1). The analysis of pathological staging of the surgical specimen showed 

that pT3 staging (81.81%) and pN0 (77.28%) were the most prevalent in 

patients with BCR. 

Conclusion 

PCa is one of the most prevalent neoplasms in the world and its 

treatment is still under study. PR remains one of the most common forms 

of treatment and some patients may develop BCR. In our study, perineural 

invasion was present in all cases that presented BCR and there was a 

significant correlation of the increase of pathological GS with the increase 

of pTN staging evidencing the importance of these descriptors in the 

evaluation of BCR in patients who performed PR. 

Source of financing 

The author(s) received no financial support for the research, 

authorship, and/or publication of this article. 

 

 

 

      Preoperative PSA (ng/ml) 

      ≤10 ≥10 

Biopsy Gleason 

Summation 6 2 6 

    7 (3+4) 3 3 

    7 (4+3) 0 2 

    8 3 2 

    9 0 1 
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