The Male Lumpectomy :  This rational approach to managing prostate cancer gives patients a much-needed middle ground. 
 By Gary Onik, MD 
When it comes to managing prostate cancer, physicians have options that cover both ends of the spectrum: watchful waiting and radical prostatectomy. No middle ground exists, even with so-called "minimally invasive procedures." 

But a revolution is taking hold—the "male lumpectomy"—and it can fundamentally change the way we treat prostate cancer. With this approach, we target the cancer itself, rather than take a destructive whole-gland treatment that can make men impotent and/or incontinent. The male lumpectomy attempts to destroy the focus of the cancer in the gland, avoiding all the potential complications that occur from radical treatment. 

This approach is a major change in medical thinking and will likely produce great controversy in the urologic community. I have seen many groundbreaking therapeutic approaches, such as transluminal angioplasty, meet significant resistance (often made more heated by turf battles among medical specialties) only to be accepted much later as the standard of care. 

Breast Cancer Breakthrough 

This idea of a targeted prostate cancer treatment didn't materialize out of thin air. It's similar to the progression of breast cancer treatment from radical mastectomy to the much less invasive breast lumpectomy. Treating breast cancer with radical mastectomy surgery was based on the faulty assumption that cancer metastasizes in an orderly manner down a logical path from cancer mass to lymphatics and through the tissue to lymph nodes. Then, it gains access to the bloodstream where it spreads to other organs. 

Rejecting this "train track" notion of breast cancer metastases led to the breast-sparing lumpectomy. No longer was it necessary to remove breast, muscles and lymph nodes to cure a patient with breast cancer. Although slow to happen, this alternative treatment was driven by women's desires to preserve their breasts. Today, lumpectomy is the predominant treatment for breast cancer. 

It's ironic that the idea of a lumpectomy for prostate cancer has lagged almost 25 years behind this breast cancer breakthrough. Urologists already accept the notion that the survival of prostate cancer patients is determined predominantly by the biology of their disease rather than the local cancer therapy they receive. Radical prostatectomy persisted in the face of this change in thinking; to remove only a portion of a prostate gland by surgery was not technically feasible. There also was a mistaken belief that cancer involved all portions of a prostate gland in all patients. It wasn't until image-guided cryoablation (the killing of a tumor by freezing it while still in the body) proved its utility in long-term studies that treating just a malignant portion of a prostate gland became possible. 

Prostate cancer in men raises many of the same issues that breast cancer does in women. Complications of prostate cancer treatment, including impotence and incontinence, affect the male self-image and psyche no less than the loss of a breast does to a woman. 

As I mentioned, current management of prostate cancer covers both ends of the treatment spectrum. Patients can elect no treatment at all or an aggressive whole-gland approach. But it stands to reason that if no treatment can be advocated for a subset of prostate cancer patients, then attempting to destroy the focus of cancer in the gland should be a viable option as well. 

Minimally Invasive Approaches 

Readers who are familiar with prostate cancer treatments will certainly raise questions. Haven't radiation (seeds and external beam with the newest technology) and laparoscopic radical prostatectomy (touted as minimally invasive procedures) gone a long way in solving the dilemma prostate cancer patients face? 

Let's start with radiation. I have a tertiary referral practice. Therefore, my patients have seen radiation therapists. I'm amazed at how few of my patients have been informed about the inherent limitations of radiation in treating prostate cancer. These limitations are compelling enough that few patients choose radiation as an alternative once they're fully informed. These limitations include: 

1. High-risk patients (Gleason score 7 or greater, PSA greater than 10, and Stage T2b or greater) statistically often get poorer results with radiation. The corollary is that brachytherapy is limited to low-risk patients.1 

2. If therapy doesn't eradicate their cancer, the local recurrence is often more aggressive than the original tumor. This can adversely affect patient survival.2 

3. Radiation limits the curative treatments patients can have if they fail therapy.3 Unfortunately, radiation changes the tissue and fuses the tissue planes in the area of the prostate. Attempts at radical prostatectomy after radiation are fraught with danger to the rectum and surrounding structures. Therefore, we rarely attempt this procedure. Cryoablation is now the accepted salvage procedure for radiation patients with local recurrences, but the complication rate after radiation is much higher than when cryoablation is used before radiation.4 

4. The complications from radiation are difficult to treat because the tissue is no longer normal and has difficulty healing. These complications can occur many years after the radiation therapy. 

Because these inherent limitations of radiation exist with even the newest radiation approaches, radiation doesn't solve the dilemma of prostate cancer treatment. 

How about laparoscopic or robotic laparoscopic radical prostatectomy? Again, this treatment approach falls short. The traditional limitations of radical prostatectomypositive surgical margins in a high percentage of patients (20 percent to 30 percent)5 and high morbidity (incontinence 6 percent to 8 percent and impotence 40 percent to 100 percent)6—haven't been solved just because the laparoscopic procedure is less invasive.7 The one advantage of laparoscopic radical prostatectomy appears to be a shorter hospital stay and a quicker return to function than the traditional approach. 

Changing Thinking 

I tend to think of the evolution of radical prostatectomy and radiation in treating prostate cancer as one of those complex Rube Goldberg machines. To fix the inherent problems associated with those treatments, we occasionally add another piece to the machine, making it more complex and costly, without ever solving the problem. 

To make the large improvements necessary to advance the field, we sometimes need to throw the whole machine out and start from scratch. This is what we're doing with the approach of a "male lumpectomy" using thermal ablation. With image-guided cryoablation that treats only a portion of the gland, we can now explore whether this approach can be a major leap forward. 

When advocating the approach of "cryolumpectomy" for prostate cancer, we must consider four questions. 

Does the pathologic literature support a focal approach to treating prostate cancer? The main theoretical objection to a lumpectomy approach is that prostate cancer is often a multifocal disease in the prostate. As with breast cancer, however, prostate cancer is a spectrum of diseases. Some may be amenable to a lumpectomy, and others may not be. The pathological literature clearly shows that many patients do not have multifocal prostate cancer. Until now, however, we've paid little attention to differentiating those patients with unifocal disease from those with multi-focal disease. 

Obviously, such a differentiation had little clinical significance when treatments were aimed at total gland removal or destruction. In a study examining radical prostatectomy specimens, Djavan et al.8 showed that patients with unifocal disease constituted one-third of the cases studied. They could be reliably differentiated from patients with unifocal disease with a sensitivity of 90 percent. 

In addition, Villers et al.9 showed that 80 percent of multifocal tumors are less than 0.5 ccthe size criteria at which prostate cancers are clinically insignificant. This study was confirmed by Rukstalis et al.10 Based on the cancer unifocality and size criteria of 5 mm or less, 80 percent of patients would be a candidate for a focal treatment approach. Furthermore, based on the known pathology of prostate cancer, an opportunity exists to investigate whether a lumpectomy approach for prostate cancer is reasonable. 

Is whole gland cryoablation a safe and effective treatment for prostate cancer? Because the anatomy of the prostate gland doesn't make it amenable to partial removal or lumpectomy, tumor destruction by another means would be needed to produce a lumpectomy in a man. Cryoablation has a long history of effective tumor treatment and can safely treat the whole gland with prostate cancer.1 
Nearly five years ago, prostate cryo-ablation was approved by Medicare as a treatment for primary prostate cancer (removing it from the investigational category). It's the only treatment specifically approved for treating patients with recurrent cancer after radiation therapy. Recently published long-term five-, seven- and 10-year data confirm that cryoablation is competitive to surgery and radiation in treating prostate cancer.11-12 

A recently published article by Katz1 reviewed the five-year biochemical disease-free survival of patients treated with brachytherapy, CT conformal radiation therapy, radical prostatectomy and cryoablation, for every article published in the last 10 years. The results were stratified based on whether the patients were low-, medium- or high-risk for biochemical failure. Based on this analysis, the range of results for cryosurgery was equivalent to all other treatments in low- and medium-risk patients and appeared to be superior in high-risk patients. 

Only one article directly compares cryosurgery with radical prostatectomy. Published by Gould,13 it showed cryosurgery to be equivalent to radical prostatectomy in low-risk patients. But as patients' preoperative PSA increased, cryosurgery results were superior to radical prostatectomy. The basis for this apparent superiority in high-risk patients may be cryoablation's ability to adequately treat extra-capsular extension and to be repeated when needed. This is the only prostate cancer treatment that has this advantage. 

Based on these results, one could conclude that cryoablation is a safe and effective treatment for treating prostate cancer. Moreover, its inherent ability to be tailored to the extent of the patients' disease makes it a promising platform upon which a treatment such as a lumpectomy could be based. However, practice patterns are slow to change in medicine. Despite the unique position cryoablation holds in prostate cancer treatment, it still only constitutes less than 5 percent of the patients treated. 

Can we correctly choose patients for a lumpectomy type of approach? The ultimate success of a lumpectomy approach in treating prostate cancer comes down to successful patient selection, specifically those with a single dominant tumor in the prostate. To choose suitable patients for "male lumpectomy," we now do 3D prostate mapping biopsy (PMB). 

The 3D PMB is an ultrasound-guided biopsy procedure that takes the biopsies through the perineum (rather than the rectum as in the usual TRUS biopsy) using a brachytherapy grid system. The biopsies are taken every 5 millimeters throughout the gland, and each sample is labeled as to its location on the grid. When the results of the biopsy are reported, we then refer to the grid overlay on a saved ultrasound of the prostate and, therefore, know the exact location of the cancer. Using 3D PMB, we can effectively direct subsequent focal cryoablation and exclude patients with significant multifocal disease.14 

Do the initial results of "male lumpectomy" for prostate cancers indicate that such an approach can control cancer and limit the complications, such as impotence and incontinence, that are traditionally associated with prostate cancer treatment? 

Approximately nine years ago, we started to investigate whether a lumpectomy approach to treating prostate cancer was feasible. Patients were rebiopsied on the side opposite their demonstrated cancer. If no cancer was detected on this second biopsy, only the side of the cancer was frozen. The procedure itself was a unique combination of a focal yet aggressive approach. The neurovascular bundle on the side of the lesion was always treated and, in most patients, freezing included the confluence of the seminal vesicles. 

The initial results recently reported in the journal Urology15 were encouraging and presentation of the updated data at the Society of Interventional Radiology 2005 meeting in New Orleans generated a great deal of interest. We reported on 44 patients who were followed from one to nine years, with a mean follow-up of 3.5 years. 

Four of the patients received cryoablation for salvage after failed radiation. Of the 40 patients who received primary treatment, 38 (95 percent) were free of disease clinically and biochemically, based on rebiopsy post-treatment and PSA stability. This was of even greater significance because 17 out of the 40 were in the medium- to high-risk -category. Therefore, these patients weren't narrowly selected for favorable clinical parameters as were patients in the early brachytherapy series. 

Of the 37 patients who were potent before the procedure, 78 percent maintained their potency. This is compared to 20 percent to 40 percent with radical prostatectomy and 50 percent for radiation. In addition, no patient was incontinent. This is compared to 8 percent for radical prostatectomy and 4 percent to 16 percent for radiation. Importantly, a report from Bahn confirmed these results (See table). 

A lumpectomy approach to treating prostate cancer using cryoablation appears to hold great promise. The middle ground of treating just the cancerous area of the prostate could have the same salutary effects for men that lumpectomy has had for women with breast cancer. With "watchful waiting" being advocated as a viable management option for prostate cancer patients, the concept of destroying just the patient's cancer focus cannot be construed as a radical treatment departure. 

The ultimate success of such an approach will hinge on accurately determining the extent of cancer in each patient, since ample evidence shows that cryoablation is an effective way to treat prostate cancer in the whole gland. 

--------
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