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Prostate-Biopsy Specimen as Assessed by a Novel Marking Technique may indicate Increased Risk of Locally Advanced Disease
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INTRODUCTION

For the diagnosis of prostate cancer (PC), prostate biopsy (PB) represents the gold standard [START_REF] Heidenreich | EAU Guidelines on Prostate Cancer[END_REF]. Together with PSA and digital-rectal examination (DRE), the pathology report of the PB provides valuable information for stage-prediction and further therapeutic management of men with PC [START_REF] Montironi | Prostate carcinoma II: prognostic factors in prostate needle biopsies[END_REF].

PB pathology parameters of relevance for predicting tumor stage and prognosis are

Gleason score (including primary and secondary pattern), number of PC-positive biopsy cores, extent of involvement and presence of perineural invasion [START_REF] Epstein | The 2005 International Society of Urologic Pathology (ISUP) Consensus Conference on Gleason grading of Prostatic Carcinoma[END_REF][START_REF] Grossklaus | Percent of cancer in the biopsy set predicts pathological findings after prostatectomy[END_REF][START_REF] Freedland | Preoperative model for predicting prostate specific antigen recurrence after radical prostatectomy using percent of biopsy tissue with cancer, biopsy Gleason grade and serum prostate specific antigen[END_REF][START_REF] Sebo | Predicting prostate carcinoma volume and stage at radical prostatectomy by assessing needle biopsy specimens for percent surface area and cores positive for carcinoma, perineural invasion, Gleason score, DANN ploidy and proliferation, and preoperative serum prostate specific antigen: a report of 454 cases[END_REF]. These parameters are prospectively proven predictors and integrated in standardized prediction-tools such as the Partin-tables or the . However, over-and particularly understaging are major limitations in PC treatment and a variety of strategies have been investigated to improve staging accuracy, among them various aspects of PB pathology examination [START_REF] Scattoni | Extended and Saturation Prostatic Biopsy in the Diagnosis and Characterization of Prostate Cancer: A Critical Analysis of the Literature[END_REF].

Herein, we present a novel and simple method to potentially improve the predictive value of PB by marking the peripheral end (PE) of each PB-specimen after biopsy by ink. The hypothesis behind our study is that cancer confined to the prostate is less Written informed consent for data-analysis of the histological reports of PB and RP was obtained.

Transrectal ultrasound-guided PB was performed with an 18-gauge needle under local anesthesia. According to the study protocol 10-20 biopsy cores depending on the prostate volume, patient age and DRE were allowed. Only men with a first or second time PB were enrolled. Saturation biopsies were excluded.

After PB, each biopsy core was inked at the peripheral end by the nurse and sent separately for histopathological analysis (Fig 2a/b). In addition to standard PB parameters like Gleason score, total number of involved cores and extent of tumourinvolvement, PC at the inked (=peripheral) end was classified as PE positive for each specimen.

At both study sites, RP was performed as an open retropubic procedure. A positive resection margin after RP (R1) was defined as any PC reaching the inked surface of the prostate on whole-mount sections.

After surgical removal, specimens are fixed in buffered formalin and send to the lab.

Weight and dimensions of the specimen are recorded before embedding it for histological processing. Upon receipt in the histopathology lab, the entire RP specimen is inked in order to appreciate the surgical margin status. The apex is separately examined using the cone method with sagittal sectioning. The RP specimen is cut in transverse sections at 3-4 mm steps, perpendicularly to the posterior surface. The resulting tissue slices are processed as whole-mounts specimens.

(yes vs no); number of PE positive cores, location of PE positive cores (left side, right side, bilateral); number of total cores, number of cores containing carcinoma, Gleason score in PB; PSA, prostate volume according to transrectal ultrasound; tumour stage and Gleason score in the final pathology after RP, resection status (R0 vs R1), location of R1 (left side, right side, bilateral) and lymph node status (L0, LX, L1).

Statistical analysis

All statistical analyses were done by SPSS version 15.0 for windows. Two-sided ttest and Chi-quadrate test were performed for univariate tests and multiple regression analysis with pT2 versus pT3/pT4 stage and R0 versus R1 as dependent parameters for logistic multivariate analysis. A p-value of <0.05 was considered as statistical significant.
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RESULTS

Study population

In total, 100 men aged 41-75yrs (mean: 62.3yrs) entered final analysis. PSA at PB averaged at 9.3ng/ml (range: 1.6 -50.0ng/ml) and mean prostate volume was 39.5ml according to transrectal ultrasound during PB (Tab 1). In 74 patients, it was the first PB while 26 men underwent their second biopsy set.

On average, 13.4 PB cores were taken resulting in 5 positive cores (38%). In 71 men 10-12 PB-cores were obtained and 13-20 cores in 29 men.

The majority of participants had Gleason score 6-7 (n=84) in the biopsy, Gleason score 3-5 and Gleason score 8-9 were present in 8 men each, respectively. In 67 men, the final RP-specimen revealed an organ-confined tumour (pT2), in 22 men the final tumour-stage was pT3a, in 6 pT3b and 5 men had a pT4-stage. A positive surgical margin (R1) was present in 29.9% of men with pT2-and in 70.1% of those with pT3/pT4 tumours (Tab 1)

Major parameters (prostate volume, preoperative PSA, number of cores, T3/T4-and SM rate) did not alter between the two investigation sites.

PE positivity

Overall, 71 men were diagnosed to have PC at the PE of at least one PB core, of which 42.9% had only one single PE positive core, 32.1% two to three and 25% four or more PE-positive cores.

Patients with a least one PE positive PB were comparable to men with no PC at the PE of the PB-core regarding age, PSA, Gleason score, prostate volume and total number of PB cores. The single significant difference was seen in the total number of positive cores (41% less in PE-negative cohort) (Tab 2).

PE as a predictor for pT3/pT4 disease

Men with at least one PE-positive core had a 3.1 fold (95%CI: 1.1-9.9) increased risk for locally advanced tumour stage in final RP-specimen (Fig 3). This trend even increased in men with more than one (two or more) PE-positive specimens (Fig 4 )   and this correlation remained significant in a multivariate analysis (Tab 3).

PE-positivity as a predictor for positive surgical margin

PE-positivity was associated with an increased likelihood for R1-status with a RR of 2.9 (95%CI: 1.1-7.5) (Fig 3), a trend which was even more pronounced when stratifying one versus more than one PE-positive core (Fig 4). These differences did not remain significant when testing in multivariate analysis or in subgroup-analysis of men with locally confined tumour-stage (just pT2). Localisation of PE-positivity was correlated to R1-site (p=0.03). In those with one sided PE positivity, the location of R1 did match the PE-positive side in 75% on the left and 78% of cases on the right side (Tab 4). obtained without any patient-discomfort. All these features are in contrast to other strategies currently investigated to improve local staging of PC. Endorectal coil magnetic resonance imaging (MRI) and endorectal MR specroscopic imaging (MRSI) may offer additional information on the likelihood of advanced disease [START_REF] Joseph | Pretreatment endorectal magnetic imaging and magnetic resonance spectroscopic imaging features of PC as predictors of response to external beam radiotherapy[END_REF]. The clinical role of these techniques is still under investigation and not widely established, primarily due to lack of availability, cost-effectiveness and the patient discomfort associated with the procedure.

Besides a relatively small study size, the major drawback of our study is the fact that the surgical technique was not uniform as two institutions and several surgeons were involved in performing PB and RP. Furthermore, due to the relatively high number of involved surgeons, digital rectal examination-results were not recorded in a uniform manner. We therefore were not able to include this important parameter into our analysis.

Concerning the histopathological results of our cohort, we have to deal with a high percentage of R1-resections which was 29.9% in men with localized tumours and 70.1% in those with pT3/pT4 stage. This figure do not compare to current outcome published by large-volume centers, where R1-rates of 15-25% in pT2 tumours and about 25-40% with locally advanced carcinoma are reported [START_REF] Guillonneau | Laparoscopic radical prostatectomy: oncologic evaluation after 1000 cases at Montsouris Institute[END_REF][START_REF] Stolzenburg | Endoscopic extraperitoneal radical prostatectomy: the University of leipzig experience of 1300 cases[END_REF][START_REF] Han | Long term biochemical disease-free and cancer-specific survival following anatomic radical retropubic prostatectomy. The 15-years Johns Hopkins experinece[END_REF]. This might be due to the strict criteria of R1-definition used by our pathologists. Therefore, our data have to be interpreted with some caution regarding R1-prediction. Together with its predictive information regarding T3/T4-stage, this point has to be reinvestigated in a multicenter-confirmation study.

In conclusion, our preliminary data deriving from a relatively small sample suggest that marking the peripheral end of prostate biopsy specimen may provide valuable information regarding local PC status. This new, simple and reproducible technique might enhance staging-accuracy and deserves further evaluation. 

Legends to figures:

  likely to be PE positive (Fig 1a) while a non-organ confined tumour (pT3/pT4) is more likely PE positive (Fig 1b). This novel parameter (PC at the peripheral=inked end of PB specimen) was prospectively tested in 100 consecutive patients undergoing PB and subsequent radical prostatectomy (RP). During an 18 months period (07/2007 -12/2008), all men who underwent PB and subsequent RP at the Department of Urology and Andrology of the Danube Hospital Vienna or the Paracelsus Medical University Salzburg were prospectively included.
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Table 1 :

 1 Study population (SD=standard deviation; PB=prostate biopsy;

	min	max	mean	SD

Table 2 :

 2 PE-positive versus PE-negative cohort

			R1	
		left side right side bilateral
	PE-positive			
	-left side	75%	0%	25%
	-right side	22%	78%	0%
	-bilateral	33%	44%	22%

Table 4 :

 4 Concordance of location of PE-positivity and R1stage (p=0.03)

	prostate
	carcinoma carcinoma
	biopsy

marked end Biopsy specimen: marked=peripheral end=benign tissue Figure 1a Prostate Carcinoma Carcinoma Biopsy benign tissue carcinoma marked end Biopsy specimen: marked=peripheral end = carcinomapositiv Figure 1b Figure 2a

  

Discussion

While the primary goal of PB is to diagnose or exclude PC, once carcinoma is detected further descriptive information on cancer characteristics represents one of the cornerstones of contemporary PC management.

With our study we have demonstrated for the first time that marking the peripheral end of the prostate biopsy enhances the predictive value regarding local tumour status. We observed a 3-fold increased risk for locally advanced PC of men with PC at the PE of PB-specimen (RR: 3.1; 95%CI: 1.1-9.9). We also noticed an increased risk for a (consecutively) raised rate of R1 with a RR of 2.9 (95%CI: 1.1-7.5), an association which -in contrast to pT3/pT4 stage-did not turn out to be significant in multivariate analysis. Furthermore side of PE-positivity correlated to laterality of R1 in 75% of cases on the left side and in 78% of cases on the right side (Tab 4).

The only parameter to predict non-organ confined disease -based on a comparable hypothesis and established in the majority of available studies -is perineural invasion (PNI) [START_REF] Amico | Perineural invasion as a predictor of biochemical outcome following radical prostatectomy for selected men with clinically localiced prostate cancer[END_REF][START_REF] De La Taille | Perineural invasion in prostate needle biopsy: an independent predictor for final pathological stage[END_REF]. For instance, in the analysis of de la Taille et al., PNI was identified in 77 (24%) of 319 patients, with 83% specificity and 40% sensitivity for stage pT3 disease resulting in an odds ratio of 3.49. On multivariate analysis, PNI (p=0.003), PSA (p=0.0004), and Gleason score (p=0.0003) predicted pT3 disease [START_REF] De La Taille | Perineural invasion in prostate needle biopsy: an independent predictor for final pathological stage[END_REF].

Direct extension of tumour cells beyond the prostatic capsule into periprostatic

adipose tissue can occasionally be observed in needle biopsy specimens. In fact, this is a rare phenomenon. In one series of 150 malignant needle biopsy specimens, invasion of fat was only detected in one case [START_REF] Descazeaud | What information are urologists extracting from needle biopsy reports and what do they need for clinical management of prostate cancer?[END_REF].

The major advantage of our technique is that it is simple, reproducible and does not require sophisticated technical aids. It takes approximately two minutes for the nurse to ink the cores at the PE and -once established into pathological workup -only a few minutes for the incorporation into the final PB report. Furthermore it can be