What is Prostate Brachytherapy ?

Introduction

Brachytherapy is an increasingly popular alternative to radical surgery and radiotherapy for many patients with early, localised, prostate cancer. It involves the transperineal placement of radio active seeds directly into the prostate under ultrasound guidance and aims to deliver a high dose of radiation to the prostate (145 Gy). Many patients experience no immediate morbidity and can work or travel as they please. Brachytherapy has, therefore, become a very attractive option for those seeking to minimise the inconvenience associated with other radical treatments. 

Brachytherapy Techniques

Two Stage Technique (Seattle Approach)
The original technique, a “two stage” procedure requires two admissions and anaesthetics, the first for a Pre Implant Planning Session, followed 2 – 4 weeks later by the second at which the implant is carried out. This technique, popularly known as the “Seattle Technique”, was introduced in the late 1980s by Grimm and Blasko in Seattle. It is the technique most commonly used in the USA and the UK and has excellent disease free survival data at 12 years, outcomes comparable to surgery.

Modern Brachytherapy techniques use advances in ultrasound imaging, computer hardware and software development to provide implants under real time ultrasound guidance coupled with a dynamic assessment of the implant. It is now possible to carry out Brachytherapy as a single visit / day case procedure. Louis Potters, of the New York Prostate Institute, developed his intraoperative dynamic approach whilst working at Memorial Sloane Kettering Cancer Centre. This is the procedure we have adopted and we have been fortunate to have him as mentor for our programme. 

Single Visit Intraoperative Dynamic Prostate Brachytherapy
(The Potters’ Approach)
The Potters’ technique has a number of advantages over the Seattle approach. It is a single stage procedure with a shorter learning curve and one can treat larger prostates because pubic arch interference is less important. It makes use of the principle of Inverse Treatment Planning and uses modern hardware and software developments to deliver a Dynamic Real Time Implant with Intra Operative Dosimetry. It affords a control and flexibility for seed placement not previously available. This allows optimisation of the dosimetry to maximise treatment of the prostate whilst minimising the dosage to the urethra and the rectum. 
Our Experience

Between December 2003 and March 2007 over 190 patients have been treated with our Dynamic approach and the procedure has been extremely well tolerated with 96% of patients discharged within 16 hours of the implant. Patients have minimal discomfort and have a rapid return to normal activity.

What are the Urinary Side Effects?
The radiation side effects are predominantly felt within the lower urinary tract and are comparable to the bladder morbidity felt towards the end of conformal external beam radiation but are rarely significant, about 70% of patients will have a change of > 4 points on their urinary symptom score at 3 months. These urinary symptoms are to be expected and are managed by a combination of alpha blockers, such as Tamsulosin or Alfusosin to ease the urinary flow, anti-inflammatories, such as ibuprofen and sensible fluid management. Urinary incontinence has not occurred in our experience, although some urgency may occur. The urinary side effects can take up to 3 – 6 weeks to develop and in the majority are mild to moderate in severity on symptom scores. They tend to peak at about 3 - 4 months and by 6 – 9 months are improving, with 90% of patients back to baseline by 1 year. Twenty percent of patients may develop significant urinary side effects with frequency, dysuria and a poor urinary flow but retention of urine is uncommon in carefully selected patients and the great majority will get better.

What are the Rectal Side Effects?

The acute effects are mild, the rectum is outlined during the implant and the software used to minimise the dose to the rectum. The implantation of the seeds under real time ultrasound is facilitates this. Rectal bleeding can occur as a late side effect 18 months to 3 years post brachytherapy, this is generally mild and may require treatment with steroid enemas. Rectal biopsy must be avoided, it is dangerous and if there are any problems you should be seen by us first.
Will I Need Hormone Treatment before the Implant?
This should be unnecessary for patients being treated with low to intermediate risk disease and we have never found it necessary to “down size” the prostate before treatment. Hormone treatments are associated with a poorer erectile function outcome and a greater risk of urinary retention.

Could my Prostate be too Big to Implant?

This is unlikely using the Dynamic Intra Operative Approach. Most brachytherapy programmes limit themselves to prostates of less than 40cc in size because the pelvic bones can get in the way of the needles (pubic arch interference). This is particularly true of the Two Stage Pre Plan approach. Experienced implanters will often be able to treat prostates of up to 50cc but are likely to recommend a period of 6 months hormone treatment to down size the gland. This has been unnecessary in our experience and is known to increase the risk of urinary retention. The larger the prostate the more likely patients will suffer from voiding symptoms but retention of urine remains rare.

What about Retention of Urine?

This is considered to be one of the most significant potential complications of brachytherapy and it is reported to occur in up to 10 - 15% of patients in most series. The risk can be minimised by giving alpha blockers advice on fluid intake and by selecting patients for treatment without significant urinary symptoms, by avoiding patients with large prostates and avoiding the use concomitant hormone manipulation. The dynamic approach we use may also reduce the risk by better targeting of the prostate with avoidance of the urethra. 

Would I be able to have Treatment for Urinary Retention?
Our retention rate is low under 5% with only one patient having significant retention and he had a very large prostate over 80cc. He required catheterisation but has been successfully treated with a limited transurethral resection one year after treatment with an excellent symptomatic outcome. Four other patients have had short term retention which resolved with in days. Another patient with persistent urinary symptoms has had a limited resection 11 months post implant with good benefit and no incontinence.

What if I have had previous prostate surgery, TURP or Bladder Neck Incision?
We have treated a number of patients who have had previous prostate surgery and have even done TURP or Bladder Neck Incision for patients with prostate symptoms as a planned procedure 6 months before implant. We have been able to do this because of careful documentation of the prostatic anatomy and the shape and course of the urethra through the prostate during the intra operative plan. The implant can then be targeted to treat the residual prostate tissue whilst avoiding the urethral defect. It is necessary for there to be at least a 1 – 2 cm margin of prostate tissue to hold the needles which are placed predominantly in the peripheral portion of the prostate and to accommodate the seeds 

What about Erectile Function and Fertility?
All patients who under go radical prostatectomy, even with the most modern of nerve sparing approaches, will have a significant alteration in the quality of erection and can take up to 3 years to recover, if at all. There is some evidence that the laparoscopic and robotic techniques may have an earlier return of erections but this can never approach pre treatment levels and most will require medication or injections as part of their recuperation programme. Ejaculation cannot occur because the seminal vesicles (the semen store) are included in the specimen and the patients will be sterile after surgery.

With prostate brachytherapy, erectile function is much better preserved when compared with patients having nerve sparing surgery or external beam radiation with hormonal manipulation. Patients will, in general, have a normal ejaculate although this may be reduced in volume, caused by both the brachytherapy and the effect of alpha blockers such as flomax which cause retrograde ejaculation. Patients are not sterile after brachytherapy however and condoms are recommended in the first six weeks post brachytherapy

How will I know if the Implant is likely to be Successful?
In the long term most patients will end up with a stable PSA of around 0.5ug/l. A patient’s PSA will fall after treatment but may take up to 3 years (in younger patients). We are fortunate that the groups who started brachytherapy in the late 80s and early 90s have kept good follow up data and they have shown that as long as an implant delivers at least 90% of the planned dose (145 Gray) to 90% of the prostate (the D90) that this is a technically satisfactory implant associated with a good long term outcome comparable with surgery.

How will I know if I have had a “good implant” ?
This has been the most satisfying aspect of using the Potter’s approach, the dynamic intra operative feedback has ensured that we have achieved uniformly satisfactory implants from the outset with all D90s of > 90% and the majority between 110 and 120%. This implant quality is reassuring to both the team and the patients. It is the brachytherapy equivalent of negative surgical margins following surgery. There has been a good correlation between the intra operative and post operative CT dosimetry assessments.

How will I be followed up?
After prostate surgery the PSA is either so low as to be considered undetectable or it remains detectable (a sign of extensive disease) requiring some form of additional treatment, such as radiotherapy or hormones. Sometimes the PSA becomes detectable during follow up and this may well be a sign of disease relapse. This can even occur in up to 15% of patients who had pathologically organ confined disease at the time of surgery and is responsible for the comparable failure rate after surgery and brachytherapy in Low risk disease. The PSA test is the surrogate marker common to all treatments and this is monitored 3 – 4 monthly in Year 1, 6 monthly Years 2 -3 and annually there after.

What is PSA Bounce?
Nobody really knows, but it is a rise in the PSA occurring 1 - 2 years after treatment after an initial fall. It occurs in up to 30% of patients and only became recognised when younger patients under the age of 65 began to be treated. It is thought it occurs because of fibrosis occurring within the prostate because of the relative reduction of blood supply to the gland caused by the radiation with release of PSA by residual benign tissue. It is generally only a small rise in PSA that is noted, (0.5 – 1.5 ng/ml) but occasionally it is higher with figures of > 10ng/ml. There is nothing one can do to prevent it occurring. The phenomenon is not associated with a poorer outcome, indeed the reverse is likely to be as true. Knowledge of the phenomenon is essential when counselling patients to minimise the anxiety that a rise in PSA causes.

Conclusion

Prostate Brachytherapy now has long term data to support its use in the treatment of localised prostate cancer. It is a monotherapy which can be given at one sitting with minimal morbidity and without the need for catheterisation or hormone therapy. Urinary continence is rarely affected and erectile function better preserved than other modalities. We are in a unique position to be able to offer a service that encompasses the experience of a well established procedure and the most modern of brachytherapy techniques.
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