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Objective: Many patients with localized prostate cancer (PCa) do not immediately undergo radical prostatectomy (RP) after biopsy confirmation. The aim of this study was to investigate the influence of “time-from-biopsy-to- prostatectomy” on adverse pathological outcomes.

Materials and Methods: Between January 2014 and December 2019, 437 patients with intermediate- and high risk PCa who underwent RP were retrospectively identified within our prospective institutional database. For the aim of our study, we focused on patients with intermediate- (n = 285) and high-risk (n = 151) PCa using D'Amico risk stratification. Endpoints were adverse pathological outcomes and proportion of nerve-sparing procedures after RP stratified by “time-from-biopsy-to-prostatectomy”: ≤3 months vs. >3 and < 6 months. Medians and interquartile ranges (IQR) were reported for continuously coded variables. The chi-square test examined the statistical significance of the differences in proportions while the Kruskal-Wallis test was used to examine differences in medians. Multivariable (ordered) logistic regressions, analyzing the impact of time between diagnosis and prostatectomy, were separately run for all relevant outcome variables (ISUP specimen, margin status, pathological stage, pathological nodal status, LVI, perineural invasion, nerve-sparing).

Results: We observed no difference between patients undergoing RP ≤3 months vs. >3 and <6 months after diagnosis for the following oncological endpoints: pT-stage, ISUP grading, probability of a positive surgical margin, probability of lymph node invasion (LNI), lymphovascular invasion (LVI), and perineural invasion (pn) in patients with intermediate- and high-risk PCa. Likewise, the rates of nerve sparing procedures were 84.3 vs. 87.4% (p = 0.778) and 61.0% vs. 78.8% (p = 0.211), for intermediate- and high-risk PCa patients undergoing surgery after ≤3 months vs. >3 and <6 months, respectively. In multivariable adjusted analyses, a time to surgery >3 months did not significantly worsen any of the outcome variables in patients with intermediate- or high-risk PCa (all p > 0.05).

Conclusion: A “time-from-biopsy-to-prostatectomy” of >3 and <6 months is neither associated with adverse pathological outcomes nor poorer chances of nerve sparing RP in intermediate- and high-risk PCa patients.
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INTRODUCTION

There are numerous therapeutic options available for treatment of localized prostate cancer (PCa). Patients and their treating physicians can choose between active surveillance if the criteria are met, open or minimally invasive radical prostatectomy (RP), external radiotherapy, brachytherapy or, under certain circumstances, focal therapy (1). This decision can be very difficult for some patients. Many, especially critical and informed patients need time to make their decision and often ask for a second or third opinion. For this reason, some patients may have a significant delay in treatment, while other patients may be operated on promptly. Further potential reasons for delayed treatment include patient's anxiety, desire to obtain more detailed information regarding therapeutic options, necessity for treatment of comorbidities or limited surgical capacities and long waiting lists. Most studies show no influence of the time from diagnosis to surgery of low or intermediate risk prostate cancer on the oncological outcome (1–16). However, a recent Canadian multicentre study observed a higher risk of biochemical recurrence (BCR) in high-risk PCa patients undergoing RP after more than 3 months of waiting time (17). In the context of inverse stage migration with a trend toward surgical treatment of high-risk PCa and the need for prioritization strategies during the current COVID-19 pandemic, these concerns seem even more relevant (18).

To address this void, we investigated the impact of the time-from-biopsy-to-prostatectomy on histopathological outcomes and chance for nerve sparing surgery in men who underwent RP for intermediate- and high-risk PCa according to the D'Amico classification (19).



MATERIALS AND METHODS


Study Population

Patients who underwent RP between January 2014 and December 2019 were retrospectively identified form our prospective institutional database (University Hospital Frankfurt, University of Frankfurt, Frankfurt am Main, Germany). All patients had given written consent and the study was approved by the local institutional review boards of the University Cancer Centre Frankfurt and the Ethical Committee at the University Hospital Frankfurt.

Patients treated with a neoadjuvant androgen deprivation (n = 18, 3.5%) were excluded from our study, leaving 437 patients with intermediate- an high-risk PCa meeting the above-mentioned criteria (Figure 1). For the aim of our study, we focused on patients with intermediate- (n = 285) and high-risk (n = 151) prostate cancer using D'Amico risk stratification (19). Specifically, intermediate- vs. high risk PCa were defined as: PSA 10–20 ng/ml, Gleason sum >6, clinical stage ≥T2a, vs. PSA ≥20 ng/ml, Gleason sum 8–10, clinical stage >T2c).
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FIGURE 1. Inclusion- and exclusion criteria for our study of patients undergoing immediate (≤3 months) vs. delayed (>3 and <6 months) radical prostatectomy for intermediate- or high-risk prostate cancer.


Preoperative staging examinations were conducted according to the EAU guidelines: Lymph node imaging (using CT or MRI) and bone scans were conducted if PSA level >10 ng/mL or Gleason score >8 or clinical stage >T3 was present.



Surgical Approach and Study Design

All patients underwent open retropubic or robotic-assisted laparoscopic RP. Each specimen was evaluated by two specialized uropathologists. Beginning in November 2017, radical prostatectomy was routinely performed with an intraoperative frozen section technique (NEUROSAFE) and with full functional length preservation of the prostatic urethra (FFLU) as described earlier (20, 21).

Patients were stratified by time from biopsy to surgery ≤3 months vs. >3 and <6 months. Relevant outcome variables were pathologic Gleason grade, pT-stage, surgical margin status, lymph node involvement (LNI), lymphovascular invasion (LVI), perineural invasion (PNI), and nerve sparing procedure. Stratified subanalyses were performed for patients with intermediate- and high-risk prostate cancer according to the D'Amico classification (19).



Statistical Analyses

Descriptive statistics included frequencies and proportions for categorical variables. Medians and interquartile ranges (IQR) were reported for continuously coded variables. The chi-square test examined the statistical significance of the differences in proportions while the Kruskal-Wallis test was used to examine differences in medians. Moreover, multivariable (ordered) logistic regressions, analyzing the impact of time between diagnosis and prostatectomy, were separately run for all relevant outcome variables (ISUP specimen, margin status, pathological stage, pathological nodal status, LVI, perineural invasion, nerve-sparing). As control variables preoperative patient and tumor characteristics (age, BMI, prostate volume, PSA, cT stage, ISUP biopsy) were used. As statistical software STATA was used (version 14 for Windows, StataCorp LP, College Station, TX).




RESULTS


Patient and Preoperative Tumor Characteristics

Patient and preoperative tumor characteristics stratified by time from diagnosis (biopsy) to radical prostatectomy are summarized in Table 1. Overall, 72.5% (n = 317) underwent surgery within 3 months from diagnosis while 27.5% (n = 120) underwent surgery between 3 and 6 months after diagnosis. There was no statistically significant difference according to age at surgery (p = 0.37), Body-Mass Index (BMI) (p = 0.57), prostate volume (p = 0.68), cT-Stage (p = 0.47), preoperative PSA (p = 0.54), and D'Amico classification (p = 0.06) between patients of the two subgroups. Only the biopsy ISUP Gleason grade grouping showed a significant difference between the two groups (p = 0.03).


Table 1. Preoperative characteristics of intermediate- and high-risk patients undergoing radical prostatectomy within 3 months after diagnosis compared to >3 and ≤6 months after diagnosis.
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RP Histopathologic Characteristics

Respectively, 65.4 and 34.0.6% of the analyzed patients showed preoperative intermediate-risk and high-risk characteristics according to the D'Amico classification. We observed no difference between patients undergoing radical prostatectomy ≤3 months vs. >3 and <6 months after diagnosis in terms of pT-stage, grading, probability of a positive surgical margin (PSM), probability of lymph node metastasis (LNI), lymphovascular invasion (LVI), or perineural invasion (PNI). This holds true for both patients with intermediate- and high-risk prostate cancer.

For intermediate-risk patients undergoing RP after ≤3 vs. >3 and <6 months, the rates of a uni- or bilateral nerve sparing was 84.3 vs. 87.4% (p = 0.778). For high-risk patients undergoing RP after ≤3 vs. >3 and <6 months, the rates of a uni- or bilateral nerve sparing were 61.0 vs. 78.8% (p = 0.211).

In multivariable adjusted analyses, a time to surgery >3 months did not significantly worsen any of the outcome variables in patients with intermediate- or high-risk PCa (all p > 0.05) (Table 2).


Table 2a. Histopathological outcomes and rates of nerve sparing surgery for patients with intermediate risk prostate cancer according to D'Amico.
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Table 2b. Histopathological outcomes and rates of nerve sparing surgery for patients with high risk prostate cancer according to D'Amico.
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DISCUSSION

Due to the current COVID-19 pandemic, prioritization, and delay of oncological surgeries represents a major contemporary issue, raising concerns regarding oncological safety of such delay not only in the academic community but also in many patients and their treating physicians (22).

In the context of intermediate- and high-risk prostate cancer, our present study analyzing 437 patients with D'Amico intermediate- and high-risk prostate cancer who underwent prostatectomy after <3 months or 3 and <6 months after biopsy, implies two important messages.

First, a treatment delay of 3–6 months does not impair histopathologic outcomes. We observed no difference in terms of pT-stage, grading, probability of a positive surgical margin, probability of lymph node involvement (LNI), lymphovascular invasion (LVI), or perineural invasion (PNI).

Second, we observed that using a frozen section guided approach (NEUROSAFE) (20) the probability to undergo nerve-sparing surgery is also not affected by such treatment delay. Over 87% of patients with intermediate-risk and almost 80% of patients with high-risk PCa received uni- or bilateral-nerve sparing delayed RP.

Our results are in contrast with a recent study from Zanaty et al. who observed a higher risk of biochemical recurrence (BCR) in high-risk PCa patients undergoing RP after more than 3 months of waiting time (17). However, mean waiting time in this Canadian series of 619 patients with low-, intermediate-, and high-risk prostate cancer was more than 5 months, whereas two thirds of patients in the present study underwent RP within 3 months after diagnosis. Moreover, in the Canadian study, no information on histopathologic characteristics such as extraprostatic extension (ECE), LNI was available. As such it seems possible that the observed correlation between waiting time and risk of BCR is due to very long waiting times and inclusion of a large proportion of patients with very high-risk patients harboring non-locally confined PCa.

However, most available studies investigating this topic reported no significant influence of delayed prostatectomy on oncological outcomes (5, 7, 11, 12, 17, 23). For example, Morini et al. recently published a study examining the impact in patients with localized prostate cancer reporting no correlation in time-from-biopsy-to-prostatectomy and impaired pathological results or risk of BCR (15). In another recent study by Gupta et al. these results could be confirmed. Specifically, there was no significant difference in rates of adjuvant therapy, PSM, ECE, seminal vesicle invasion, LNI or 2- and 5-year BCR-free survival between men who underwent radical prostatectomy at <3 months vs. 3–6 months after diagnosis (24). Also, Abern et al. observed that a waiting time of up to 9 months was not related to higher risk of BCR, ECE, PSM or histopathologic upgrading in their analyses of a large cohort of 1.561 men with low- and intermediate-risk prostate cancer undergoing radical prostatectomy (25). However, they observed an increased risk of BCR and PSM for patients with intermediate-risk prostate cancer who underwent radical prostatectomy at >9 months after biopsy. This observation confirms the current clinical practice to recommend definite therapy (i.e., radical prostatectomy or radiation therapy) for patients with intermediate-or high-risk prostate cancer (26).

Taken together we found no difference between prompt surgery and delayed surgery in neither the intermediate- nor the high-risk group in terms of histopathological characteristics or chance of nerve sparing in patients undergoing radical prostatectomy within 6 months.

Our results suggest that also in intermediate- and high-risk PCa patients oncological and functional outcomes after radical prostatectomy are unaffected by a delay of up to 6 months after diagnosis. Our findings might reassure patients with prostate cancer who cannot or do not want to be operated on immediately as well as their treating physicians. Our observations might be of special interest because of the ongoing discussion on treatment delay due to the current COVID-19 pandemic (27). Moreover, the focus on intermediate- and high-risk PCa patients accounts for the treatment paradigm shift in surgical PCa therapy, reflected by an inverse stage migration during the last decade allowing implications for current clinical practice (18).

Due to the retrospective nature of our study several limitations apply.

First, a selection bias leading to prioritization of patients with highest risk to immediate surgical treatment might deteriorate oncologic outcomes and probability of nerve sparing surgery. This circumstance could be an explanation for the fact that in the group that was operated on within 3 months the percentage of pT3b tumors and nodal positive patients was higher than in the group that that underwent delayed surgery.

Second, we were not able to determine the specific reason for the treatment delay. In this sense we do not know whether the patient was not operated due to anxiety, medical reasons, if the surgeon refused the prostatectomy initially or if the patient seeked a second opinion.

Third, our analyzed were restricted to clinico-pathologic characteristics. As such, we don't know about (biochemical) survival or functional results.



CONCLUSION

Our data suggest that a delayed surgical treatment between 3–6 months does not affect pathological outcomes or the chance to obtain nerve sparing surgery in patients with intermediate- or high-risk prostate cancer.
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