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Abstract

Background: Men who fail external beam radiotherapy (EBRT) are usually placed on delayed
hormone therapy. Some of these men have localised recurrence that might be suitable for further
local therapy. We aimed to describe patterns of recurrence, and suitability for focal ablative

therapy, in those undergoing transperineal template prostate-mapping (TTPM) biopsies.

Method: 145 consecutive patients (December 2007-May 2014) referred with suspicion of
recurrence due to rising PSA after EBRT or brachytherapy who underwent TTPM-biopsies. Suitability
for focal ablative therapy required the cancer to be either unifocal or unilateral, or
bilateral/multifocal with one dominant index lesion and secondary lesions with Gleason score 3+3=6

with no more than 3mm cancer core involvement.

Results: The mean age was 70.7 (SD 5.8) years. Median PSA at time of TTPM-biopsy was 4.5 (IQR
2.5-7.7). Overall, 75.9% (110/145) were suitable for a form of focal salvage treatment; 40.7%
(59/145) were suitable for quadrant ablation, 14.5% (21/145) hemiablation, 14.5% (21/145)

bilateral focal ablation and 6.2% (9/145) for index lesion ablation.

Conclusion: Three quarters of patients who have localised radio-recurrent prostate cancer may be
suitable for focal ablative therapy to the prostate based on transperineal template prostate

mapping biopsies.



Introduction

Men who receive primary radiotherapy for localised prostate cancer may develop recurrence as
detected by biochemical criteria within 8 years!. Most men who fail radiotherapy are currently placed
on delayed androgen deprivation therapy (ADT). There are several well-known side effects with ADT;
hot flushes (50-80%), breast tenderness/enlargement (up to 60%), lethargy ? (most), erectile
dysfunction/decreased libido (10-17%)3, osteopenia/osteoporosis with consequent fracture (19%)*,
variable cognitive impairment®, and metabolic syndrome (>50%)®. Further, the development of
castrate resistance requires expensive second and third line treatment including chemotherapy and

patients are not expected to survive more than 24-36 months without further therapy.’ 8°

Current salvage therapies include radical prostatectomy, whole-gland brachytherapy, cryotherapy or
high intensity focused ultrasound (HIFU). However, these treat the whole prostate and significant risk
of incontinence and rectal injury is possible.’’ 1! These risks may be minimised by targeting only the
area of recurrence, using focal ablative salvage therapies (FAST)*? such as Cryosurgery, HIFU, high and
low dose rate brachytherapy and stereotactic body radiation therapy. For FAST to be delivered
appropriately, an accurate determination of the presence or absence of recurrence as well as

delineation of any recurrence is necessary.

We aimed to evaluate the patterns of radiorecurrence and hence the proportion of patients that

might be suitable for FAST based on transperineal template prostate-mapping (TTPM) biopsies.

Methods

The University College London Hospitals Joint Research Office granted ethics exemption for this study.
A retrospective review of our institutional TTPM-biopsy registry identified 145 consecutive patients
referred with suspicion of radio-recurrent prostate cancer due to rising PSA following EBRT or
brachytherapy who underwent TTPM-biopsies (December 2007- May 2014). All patients underwent
mpMRI using 1.5T MRI without an endo-rectal coil. All patients had distant disease ruled out
according to standard approaches to staging at the time in our institution which was based on a
combination of radioisotope FDG/18F-Choline PET/CT scans and bone-scan. PSMA PET scans were
not available during this period. All patients with positive scans were discussed at MDT where scans

were reviewed before proceeding to biopsy.



TTPM-biopsy

A 5mm transperineal brachytherapy grid was used to take biopsies under general anaesthetic using
ultrasound guidance. Biopsies were taken in 20 sectors as per Onik et al.’. Antibiotic prophylaxis was
single-dose gentamicin, cefuroxime, and metronidazole at the time of induction. Biopsy cores were
analysed and reported by two dedicated expert uro-pathologists with over 10 years of experience.

Pathologists were aware of clinical details.

Outcome measures

Risk stratification was performed according to a TTPM-biopsy risk scoring system previously validated
and used in prior studies. 1* Patients were deemed high-risk if PSA >/=20ng/ml, Gleason >/=8, stage
T2c-3a, intermediate-risk if PSA 10-20ng/ml, Gleason =7, or T2b and low-risk PSA <10ng/ml, Gleason
</=6, stage T1-T2a. Suitability for focal therapy required the cancer (of any risk) to be unifocal, or
unilateral, or bilateral/bifocal with at least one neurovascular bundle avoided, or bilateral/multifocal
with one dominant index lesion and secondary lesions having no more than 3mm of Gleason 3+3=6

disease.

Statistical Analysis

Statistical analysis was performed using SPSS version 23.0 (SPSS, IBM Corporation, New York) and the
R language environment (R Core Team 2015, version 3.6.3.). In order to assess whether certain clinical
characteristics might predict those patients not suitable for FAST, we conducted a univariate and
multivariate logistic regression (odds radios [OR] with 95% confidence intervals [95% Cl]) using
clinically relevant variables (see Table 5). A two-tailed p<0.05 was considered statistically significant.

Factors with p<0.05 were retained in the final model.

Results

Baseline demographics

The mean age was 70.7 (SD 5.8) years. The mean time from radiotherapy to biochemical failure was

64.2 (SD 34.5) months. Baseline D’Amico risk score was available for 121 patients prior to

radiotherapy (Table 1). Seventeen patients (11.7%) were on androgen deprivation therapy (ADT) at

the time of biopsy.



Primary outcome

Overall 75.9% (110/145) were suitable for a form of FAST. 40.7% (59/145) were suitable for quadrant
ablation, 14.5% (21/145) for hemiablation, 14.5% (21/145) for bilateral focal ablation and 6.2%
(9/145) for index lesion ablation. 8.3% (12/145) were suitable for whole-gland treatment only. (Table
2).

Secondary outcomes

3.4% (5/145) were classified as low risk. 17.9% (26/145) were intermediate risk and 62.8% (91/145)
were high risk. All low risk patients were suitable for quadrant ablation. All intermediate risk patients
were suitable for a form of focal salvage treatment. For high risk patients, 86.8% (79/91) could have

a form of FAST (p=0.15 Fishers exact test) (Tables 3 & 4).

Second, on multivariable analyses, age and total number of positive cores on TTPM biopsy were
significant in predicting those not suitable for a form of FAST, (odds ratio 0.77 [95% Cl 0.62-0.92
p=0.007] and 1.16 [95% CI 1.01-1.37 p=0.04]), respectively. On univariable analysis there were several
factors significant in predicting those not suitable for FAST (Table 5).

Complications included haematospermia 0.7% (1/145), 1.4% (2/145) dysuria, and urine retention

0.7% (1/145). Erectile function was not recorded.

Discussion

In summary, approximately 75.9% (110/145) of patients who have biochemical failure following
primary radiotherapy for prostate cancer, were suitable for a form of focal salvage treatment as

characterised by a very detailed mapping biopsy of the prostate.

Our study had some limitations. First, we have not been able to compare TTPM-biopsy with radical
prostatectomy specimens as none had salvage surgery. Whilst one study reports on recurrent
prostate tumors after radiation therapy being bulky, bilateral, high grade and proximal to the urethra
which may limit focal salvage therapy®® it has previously been shown that TTPM-biopsy has high
diagnostic accuracy when compared to whole-mount specimens 138, Therefore, any patients selected
for focal salvage therapy would not ideally be those with high grade bulky bilateral disease or peri-
urethral disease; the latter which could also impact on toxicity. Our study has shown that MCCL and

number of positive cores are predictors for those not suitable for a form of FAST, however our sample
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size was quite limited as there were only 12 patients requiring whole gland treatment. This could also
be the reason for a limited number of baseline or pre-biopsy patient characteristics predicting those

not suitable for a form of FAST.

Second, after radiotherapy there can be delayed tumour regression and conversion to negative
biopsies at a mean time of 30 months. However, these studies are based on transrectal biopsies which
has known errors of sampling, inappropriate conclusions about histological changes following
radiotherapy may have been reached?’. Within our study the mean time between radiation therapy
and repeat biopsy was 82.5 months with only two patients biopsied before 30 months. Our
histopathologists have over ten years’ experience in identifying recurrent prostate cancers and
associated Gleason grades. We were not able to obtain pre-EBRT diagnostic MRIs for these men to
correlate whether areas of tumour recurrence were related to the index lesion; often these men had

systematic TRUS-biopsy with no targeting.

Third, we have used the same risk classification as in the primary setting® ¥, Whilst this has not been
validated in the radiorecurrent setting, it might be argued that any recurrent cancer following
radiotherapy will be more aggressive compared to similar histological phenotypes in the primary

setting.

Fourth, high-risk radiorecurrent prostate cancer, whilst theoretically being suitable for FAST, may
have a higher risk of micro-metastatic disease and therefore it is questionable whether these men
should receive further local treatment. Novel modalities like PET-PSMA or whole-body MRI might
help in this setting as they have been reported to be more accurate than current staging scans. We
are currently testing the hypothesis that local salvage ablation might be beneficial in the metastatic
setting within the FORECAST study®. It must also be noted that although some patients may benefit
from a form of FAST, some patients such as those over 75 years with significant comorbidity and a
PSA doubling time of greater than 2 years following EBRT, may be able to remain under observation

without ADT thus reducing toxicity of any further treatment.

In order for patients to be eligible for FAST, radiorecurrent disease must be accurately characterised.
This is important as we have shown that higher number of positive cores and MCCL were predictors
in those who would not be suitable for a form of FAST. This can be done with TTPM-biopsy or using
mpMRI followed by targeted and systematic biopsies. Whilst mpMRI has been reported to have high
sensitivity and specificity of up to 86-100% 7 %! for the detection of radiorecurrent cancer, these
studies have used transrectal ultrasound biopsy, which can miss disease. One study found that TTPM-

biopsy detected 85.7% of clinically significant radiorecurrent cancers compared with 77.9% with
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mpM RI-targeted blopsy Error! Bookmark not defined.

Several studies have examined the benefit of FAST in radiorecurrent disease; 5-year biochemical
disease-free survival ranges being 47-55%, respectively. There were severe urinary, gastrointestinal
and sexual toxicity rates in the range of 0-33.3%%? although likely lower than those reported from
whole-gland salvage treatments.?® The location of recurrent tumours can also determine which
salvage ablative treatment to use. HIFU is reported as causing more toxicity for anterior tumours,
whereas cryotherapy can be accurately targeted into these tumours thereby potentially decreasing
toxicity and improving oncological outcome. Our FOCal RECurrent Assessment and Salvage Treatment
study will assess the role of whole-body MRI for staging, the role of image-targeted biopsies
compared to TTPM-biopsies and the early outcomes of FAST in men with proven localised, locally
advanced as well as metastatic radiorecurrent prostate cancer (clinicaltrials.gov number:

NCT01883128) *.

Conclusion

Radio-recurrent cancer may be suitable for focal ablative salvage treatment. Accurate
characterisation of radiorecurrent disease is necessary. TTPM biopsies has shown that three quarters
of men with localised recurrence might be suitable for a focal salvage therapy. The effectiveness of

this treatment is still to be determined.
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