
1L.E. Ponsky et al. (eds.), Robotic Radiosurgery Treating Prostate Cancer and Related Genitourinary Applications, 
DOI 10.1007/978-3-642-11495-3_3, © Springer-Verlag Berlin Heidelberg 2012

3Building a Stereotactic Radiosurgery Program  
for the Treatment of Prostate Cancer

3.1 
Abstract

The focus of this chapter is to share the details of how to 
set up, promote, and successfully run a prostate stereot-
actic radiosurgery (SRS) program. Most importantly, 

this chapter describes what works well to promote a 
prostate SRS program and what does not work, so that 
time and money would not be wasted by those attempt-
ing to start a new prostate SRS program. The chapter 
concludes with a walk through the roles of the various 
team members in the treatment of a prostate cancer 
patient to illustrate the dynamics of a prostate SRS pro-
gram within the center and the impact of the various 
decisions that are made in the treatment process.

3.2 
 Introduction

Congratulations, you’ve decided to start a stereotactic 
radiosurgery (SRS) program for prostate cancer treat-
ment—now what? As with any clinical program, start-
ing an SRS prostate program presents a center with 
many challenges, not the least of which is getting patients 
at the door. I know this first hand; I launched a prostate 
program over 4 years ago; however, after treating over 
600 patients, I have proven that it is quite feasible.

Before a program can be launched, there are several 
elements that need to be in place including the physical 
space for the center, the treatment device, and other 
such infrastructure, as well as the appropriate support-
ing staff. Existing centers will have many of these items 
whereas entirely new centers will not. For new centers, 
the issues relating to finding appropriate space and the 
specifics of the treatment device and other equipment 
depend not only on geographic location, but also  center 
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2 A.J. Katz

size, local regulations, and so forth. Given the regional 
and site-specific nature of these issues, the focus of this 
chapter will be to share the details of how to set up, 
promote, and successfully run such a prostate SRS pro-
gram, assuming an office, machine, and basic infra-
structure already exist. Most importantly, an effort will 
be made to describe what works well to promote a 
prostate SRS program, and what does not work, so that 
time and money is not wasted by those attempting to 
start a new prostate SRS program. We begin the chap-
ter by walking through the roles of the various team 
members in the treatment of a prostate cancer patient 
to illustrate the dynamics of the program within the 
center and the impact of the various decisions that are 
made in the treatment process.

3.3 
 The Team

A successful program for SRS treatment of prostate 
cancer requires a team of professionals who embrace 
the treatment approach and interact well together. 
The primary team members should include one or 
more radiation oncologists, urologists, physicists, and 
a nurse coordinator. Each team member will have spe-
cific roles in both the setup and daily operations of 
prostate treatment at the center as described below. In 
addition, one team member should serve to spearhead 
the prostate program. This team member promotes 
and manages the program within the center to ensure 
smooth execution of patient treatments including 
patient recruitment and insurance approvals. Typically, 
given the nature of the prostate SRS treatment, in 
order for the program to grow and ensure that prog-
ress can be made, it is critical that the primary radia-
tion oncologist be this driver of the program.

3.3.1 
 Radiation Oncologists’ Role

In addition to serving as the prostate program team 
leader, the primary radiation oncologist and any 
additional radiation oncologists must immerse them-
selves in the available literature [1–4] such that they 

become conversant in the various methods used and 
outcomes reported for prostate cancer treatment. In 
this section, we provide an overview of the choices 
the radiation oncologist must consider; other chap-
ters in this volume provide further details, and train-
ing courses provided by the device vendor can help 
facilitate this as well. Of course, physicists, urologists, 
and nurses can benefit from becoming conversant in 
the treatment and outcomes as well.

Prior to beginning any prostate treatment, if the 
radiation oncologist wishes, an Institution Review 
Board (IRB) approved protocol can be set up and 
patients can be placed on it prior to treatment. The 
benefits of treating on an IRB-approved protocol 
include providing patients with an assurance that the 
clinical approach is sound. Treatment on an IRB-
approved protocol can also facilitate publication of 
outcomes, if desired. Options for an IRB-approved 
protocol include both a protocol developed in-house 
following an extensive review of currently published 
results, participation in an ongoing clinical study, or 
use of a protocol from a clinical study without formal 
participation in the study. Two CyberKnife®-specific 
(Accuray Incorporated, Sunnyvale, CA) prostate can-
cer clinical studies [5, 6] sponsored by Accuray are in 
progress, one using a homogeneous dose distribution 
and the other a high-dose rate (HDR) brachytherapy-
like treatment approach with heterogeneous dose 
distribution. Details on these and other ongoing SRS 
clinical trials for prostate cancer can be found on the 
clinicaltrials.gov website, which is an online registry 
of clinical trials conducted in the United States and 
around the world. Alternatively, since a number of 
publications have provided treatment details and 
outcomes [1–3], participation in these studies could 
be considered optional, but it may increase the radia-
tion oncologist’s comfort level.

While patient treatment is of paramount concern, 
all radiation oncologists, especially the designated 
team-lead radiation oncologist, must tirelessly seek 
forums to promote, publicize, and expand the prostate 
program at their center. This includes giving talks 
about radiosurgery to potential referring physicians, 
including urologists and primary care physicians. 
These talks should highlight both the SRS approach 
and treatment results. For example, in my presenta-
tions, I highlight the CyberKnife technology, including 
the high accuracy of real-time tracking, the dose per 
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fraction, as well as observed toxicity rates, and prom-
ising outcomes to date. The goal of such presentations 
is to introduce clinicians to this treatment approach 
and get them excited about the potentials of prostate 
SRS treatment. Also very useful are talks given to the 
general public, especially to senior groups, consisting 
of similar, but less technical, information. This is an 
effective way of educating the local public, which is 
especially important, as patients are rarely educated 
on this topic by their physicians. Since patients have a 
myriad of choices that can be used for their treatment, 
a high level of confidence and enthusiasm communi-
cated to patients is very helpful.

3.3.2 
 Urologists’ Role

It would be quite helpful to have a core team of urologists 
who have a special interest in radiosurgery that are 
part of the center’s prostate SRS program. At this 
time, many centers may find this difficult to attain 
due to competing interests in surgery and ownership 
of intensity-modulated radiation therapy (IMRT) 
facilities by urology groups. However, if one or two 
urologists can be identified and educated on SRS-
type prostate treatment, that would be sufficient. Not 
only can they be a source of patient referrals, but they 
can see self-referred patients and give them another 
point of view. As with other team members, urologists 
should familiarize themselves with the details of the 
treatments, especially the toxicity that they may be 
called on to manage.

While urologists can no longer be reimbursed for 
their participation in treatments, they can be engaged 
in fiducial implantation and receive reimbursement 
through Current Procedural Terminology (CPT) codes 
55876 and 76942. Nevertheless, urologists may wish to 
participate in contouring and planning, but this is 
considered optional. Their main role is in following 
the patients after therapy. Specifically, they must 
understand when and how side effects may become 
manifest; understanding how PSA values respond is 
also of paramount importance. For instance, approxi-
mately 20–25% of patients will experience a PSA 
bounce up to 3 years after therapy [1, 3]; recognition 
of this PSA bounce by urologists is important to avoid 
unnecessary testing and biopsies. As such, urologists 

should work closely with the radiation oncologist 
when it comes to treatment and follow-up.

3.3.3 
 Physicists’ Role

The role of the physicist is extremely critical in a 
successful prostate SRS program. The physicist must 
ensure the quality of the treatment plans including 
limiting dose to the bladder, rectum, and testes. 
Furthermore, the physicist must understand how to 
balance the treatment plan parameters with the reali-
ties of treatment. For example, while it is possible to 
generate an ideal treatment plan using a very large 
number of beams, delivery of that plan could take 
several hours; such an extended duration of treat-
ment would likely result in the patient becoming fidg-
ety and ultimately undermine the treatment. To 
understand these issues, physicists should be well-
trained in the trade-offs between treatment plan 
quality and other variables such as treatment session 
duration. For example, with the CyberKnife System, 
treatment planning techniques can be discussed and 
familiarity with use of the new Iris® collimator 
(Accuray) can be obtained. As part of the program set 
up, the physicist and radiation oncologist also need to 
agree on various aspects of the treatment, including 
whether they wish to employ the HDR-like heteroge-
neous planning [6, 7] or the more common homoge-
neous planning [1–3], use of the IRIS collimator, and 
so forth, as discussed in more detail below.

3.3.4 
 Coordinator’s Role

A nurse/insurance coordinator is a vital member of 
the team. A nurse who is aware of the nature of the 
treatments and potential side effects can interact with 
patients on a daily basis and increase the patient’s 
comfort level. It is also highly desirable that a nurse 
be trained in the insurance approval process, though 
dedicated administrative staff may also fulfill this 
role, if the radiosurgical practice is busy enough to 
immerse the nurse coordinator in medical duties.

A high level of knowledge is instrumental in craft-
ing insurance authorization requests and appeals. 
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Furthermore, the specifics of billing policies and 
methodology depend greatly on whether your center 
is part of a hospital or a freestanding center. As such, 
it is highly beneficial that the nurse/insurance coordi-
nator be well versed with billing regulations, coding, 
and other items specific to insurance authorization. 
Knowledge of the current literature is also vital in 
making the case for radiosurgery treatment to an 
insurance company. This knowledge is particularly 
helpful in telephone interactions with insurance com-
panies where nurses and physicians can facilitate 
approval. Many of the large carriers currently do not 
recognize SRS as a tool for prostate cancer, but this 
can be overcome. One approach is for the hospital 
administration and/or owners of the facility to 
aggressively pursue contracts with the carriers. 
Although this may require accepting lower payments, 
it is well worthwhile to avoid endless battles with the 
carriers, which can discourage patients and end up 
with the patients leaving to seek other therapies. 
Using this approach, the lower individual payments 
will be made up for in the volume of patients that will 
be treated in a timely manner. In addition, a preap-
proved contract will mean less stress for prospective 
patients, who already are dealing with the stress of a 
cancer diagnosis. In either case, it is important to 
have the supporting documentation available for 
interactions with insurance carriers. Such items 
include references detailing the /  ratio [8], papers 
supporting accelerated hypofractionation [9, 10], and 
published outcomes to date [1–3].

3.4 
 Marketing

Once the team is in place, meetings with administrative 
staff should focus on proper marketing of the pros-
tate SRS program. Since many centers will not have 
huge urology support, direct marketing to the public 
is a vital component of a successful prostate SRS pro-
gram. As mentioned earlier, inexpensive marketing 
can be done by having the radiation oncologist pro-
vide lectures to the local communities;  particularly 
useful groups for these lectures are senior centers, 
retired worker groups, and other such groups with a 
large population of elderly members. A simple slide 

presentation by the radiation oncologist can  stimulate 
interest on the part of attendees. A robust question 
and answer period will help bring out the elements of 
the therapy that will appeal to patients, such as the 
fact that therapy can be done in as few as 4–5 days. 
Evening lectures with refreshments can bring 50–100 
people and often up to four patients may come in for 
consult as a result. It is amazing how little is known 
about SRS for prostate by the general public and how 
receptive people are once they hear the details. In the 
community hospital setting, these events can typi-
cally be set up by the hospital’s community outreach 
coordinator. For freestanding clinics, as discussed 
below, a publicity consultant can assist with setting 
these activities up.

More far-reaching marketing options include 
internet, newspaper, radio, and TV advertising. 
Among these, the internet is the least expensive, but 
can be very useful. Your center’s web site should have 
specific references to prostate cancer. Videos showing 
a treatment in action are also highly illustrative for a 
patient unfamiliar with radiosurgery. In addition, 
links to recent publications are also useful to educate 
a prospective patient who may be considering multi-
ple other treatment options.

In order to effectively advertise in other media, sig-
nificant funds will have to be committed, up to $500,000 
per year to make a substantial impact. The greatest 
impact can be achieved with TV and radio advertising. 
Obviously, this will require a larger financial commit-
ment, but will also return the largest dividends in 
terms of patients calling in for consultations. Newspaper 
advertisements can also be effective. My experience 
has shown that local newspaper ads need to be run at 
least weekly to have an impact. In addition, the ad must 
be large enough, typically a half or a full page, to catch 
a reader’s eye. The ad should show a man, either alone 
or with his wife, preferably in color and a large print 
size should be used to emphasize key facts.

All advertisements, independent of media type, 
should stress the advantages of SRS therapy, includ-
ing the short, 4–5-day course compared to 45 days for 
IMRT. An emphasis on recent data showing low toxic-
ity and promising bio-chemical control rates [1–3] 
should also be made. Similarly, SRS potency preserva-
tion rates [2, 3, 11] should be conveyed and contrasted 
with IMRT or surgery [12, 13]. Furthermore, if the 
center has special expertise, such as a large number of 
cases treated, it can be placed in the ad.
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Not only is the advertisement content important, but 
the target audience must be considered. For example, 
radio advertisements should be strategically placed on 
stations that cater to the risk group. This would include 
any sports stations, but also talk radio, and even “Oldies” 
music stations that play music from the 1950s and the 1960s.

In addition to direct-to-patient marketing, market-
ing to referring doctors is an option. As described ear-
lier, this can include presentations to doctors detailing 
prostate SRS. Another approach is to have a person 
visit appropriate doctors within the community for 
face-to-face discussions on your center’s prostate pro-
gram. As with much of prostate SRS, the goal is to get 
the word out and inform people of the supporting lit-
erature for this treatment approach. As the above 
demonstrates, marketing a prostate SRS program is 
complex, and, if possible, professional marketing help 
should be sought in developing a suitable strategy.

3.5 
 The Patient

The patient is the lifeblood of your prostate program. 
The daily activities at your center revolve around your 
patient interactions, treatment, and follow-up; they will 
make or break a successful program. Every member of 
the prostate program team has roles in patient treat-
ment. To highlight the dynamics associated with the 
daily activities of the center, the following walks through 
patient interaction from first contact to the decision to 
perform SRS treatment through to long-term patient 
follow-up. Each team member’s roles and the impact the 
various decisions may have on the patient and the pros-
tate program are illustrated. Given that my particular 
experience has focused on the use of the CyberKnife for 
prostate SRS, many of the following details will be 
CyberKnife-specific, but the general SRS requirements 
(good planning, critical structure contouring, margins, 
fiducial implantation, and motion management) will 
also apply more generally.

3.5.1 
 First Contact

Once the team is assembled and marketing is in place, 
patients will begin to call your center to learn more 

about your prostate program. What happens when a 
patient first calls your center to find out more infor-
mation is extremely important. Most men who call 
will want more information about the treatment, 
rather than immediately making an appointment. 
During these first contact calls, men will be especially 
interested in how the treatment pertains to their spe-
cific situation. One thing that can quickly turn patients 
off is not getting a rapid response from the center, or 
an inadequate response from a person who cannot 
answer detailed questions. It is imperative that a 
prompt response follow an inquiry, ideally within 24 h. 
The team members involved in the response typically 
include the nurse coordinator and the radiation oncol-
ogist. The ideal person to respond to the patient is the 
radiation oncologist; in that way the prospective 
patient gets immediate feedback as to the applicability 
of their specific case. Patients are very impressed that 
a treating physician shows interest in their case at this 
early stage. On the other hand, when a patient can only 
speak to a designated triage person, who is not as well 
equipped in answering specific questions and con-
cerns, they are less engaged and less likely to pursue 
treatment at the center. Thus, if the radiation oncolo-
gist is not the person responding to the patient, it is 
imperative that the nurse coordinator be well versed 
with the treatment and be able to provide highly rele-
vant details to the patient. It must be remembered that 
men with prostate cancer have a large choice of poten-
tial therapies, and the initial experience that they have 
on first contact is critical in determining whether they 
will pursue the radiosurgery option.

3.5.2 
 Consultation

Patients who come for consultation are initially evalu-
ated with history and physical exam by the radiation 
oncologist. In addition, they are given quality of life 
questionnaires such as the Expanded Prostate Cancer 
Index Composite (EPIC), the Sexual Health Inventory 
for Men (SHIM), and the American Urological 
Association (AUA) symptom score forms to fill out 
so that their urinary, bowel, and sexual function can 
be documented prior to treatment. This data can also 
be useful to monitor the overall effectiveness of your 
center’s treatment protocol as well as for publication 
of results. The patients are given full  discussion 
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6 A.J. Katz

of all  treatment options including surgery, IMRT, 
brachytherapy, and radiosurgery. A video to describe 
the procedure is a recommended tool to help educate 
the patients prior to their evaluation. At the time of 
evaluation, all data is presented, and I believe it is an 
excellent idea to share the most recent medical litera-
ture showing the results of radiosurgery to the patients. 
To make the medical literature more readily under-
standable to the patient, a summary sheet highlighting 
the results of included publications can be helpful.

The patients also should be evaluated by the cen-
ter’s urologist. It is particularly helpful to have an 
experienced urologist who can explain to the patient 
details about the procedure and possible side effects 
that may occur. Also any treatments for symptoms 
that may become necessary can be discussed with the 
patient.

3.5.3 
 The Decision

When the patient decides that radiosurgery makes 
sense for him, the next step is to obtain insurance 
approval. The nurse/coordinator is the team member 
who performs this process, as described earlier. Upon 
approval, the nurse/coordinator also sets up the pre-
treatment visit with the radiation oncologist where 
treatment decisions are made.

3.5.4 
 Treatment Decisions

Once the patient has chosen radiosurgery, and 
 insurance approval has been obtained, the next 
part of the process for the radiation oncologist is 
decide what risk the patient has for extraprostatic 
extension. Generally, one can divide patients into 
three categories: low-, intermediate-, and high-risk 
patients.  Low-risk patients have T1c or T2a disease, a 
PSA less than 10 ng/mL and a Gleason score less than 
7. Intermediate-risk patients have T2B lesions with a 
PSA between 10 and 20 ng/mL and a Gleason score of 
7 or more. High-risk patients have a PSA greater than 
20 or a Gleason score of 8 or higher. In general, all 
patients who receive radiosurgery have organ-con-
fined disease and therefore there are no T3 lesions.

Following the assessment of the patient’s risk 
category, the proper treatment can be determined. 
Low-risk patients typically receive radiosurgery 
monotherapy with the treatment volume including 
the prostate with 5-mm margin, except 3 mm posteri-
orly. For intermediate-risk patients, it is recommended 
to also treat the proximal half of the seminal vesicles 
(approximately 1 cm). Based on data that has been 
accumulated [14], it appears that intermediate-risk 
patients can be well treated with SRS monotherapy 
and do not need external-beam radiation in addition. 
For high-risk patients, I believe there are two valid 
approaches, neither of which has been demonstrated 
as clearly superior. The first approach is to treat with 
external beam radiation to the pelvis and prostate to a 
dose of 45 Gy in 25 fractions followed by an SRS boost 
of approximately three 6.5–7 Gy fractions. Using this 
regimen, the patient will receive 5½ weeks of treat-
ment, and more rectal tissue will be irradiated com-
pared to monotherapy [15]. If these patients receive 
radiosurgery as a boost, this can be done with minimal 
margins as they already have received external-beam 
radiation to the periprostatic tissues. Alternatively, 
since no overall benefit has been shown with the use 
of pelvic nodal radiation [16, 17], a case can be made 
to deliver radiosurgery as monotherapy for these 
high-risk patients. High-risk patients who receive 
monotherapy should be treated with a wider margin 
on the involved side, using an 8–10-mm margin. For 
such patients, the treated volume would also include 
seminal vesicles. At the present time, there is no clear-
cut difference in the two treatment outcomes, with 
PSA results virtually identical at 3-year follow-up [14]. 
The advantage of monotherapy is that there is less rec-
tal dose, less toxicity, and a shorter duration of treat-
ment, as monotherapy can be completed in 5 rather 
than 28 days.

Patients should also be counseled about hormone 
ablative therapy. Martinez et al. have shown that hor-
monal ablative therapy is of no benefit in patients 
receiving HDR brachytherapy with  hypofractionation 
[18]. Therefore, we believe that patients who come to 
the clinic on hormone ablative therapy can discon-
tinue it. The risks of hormone ablative therapy include 
fatigue, loss of libido, bone loss, increased risk of dia-
betes, heart disease, and cognitive dysfunction [19]. 
Thus, it may be possible to eliminate hormone abla-
tive therapy provides prior to, during, and after the 
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course of radiation to avoid these side effects without 
a greater risk of disease recurrence.

3.5.5 
 Fiducial Placement

The next step toward monotherapy treatment is 
fiducial seed placement. If radiosurgery will be used 
as a boost, seed placement can be done at the end of 
the course of EBRT. In general, I recommend all fidu-
cial placements within a prostate program be per-
formed by a small select group of doctors (radiation 
oncologists or urologists) to ensure a uniformity of 
fiducial placement. Poor seed placement makes 
tracking more difficult, time-consuming, and poten-
tially less accurate. Thus, it is important that seed 
placement be done properly so that the patient’s 
treatment is efficiently completed in a reasonable 
amount of time.

Fiducial placement can be performed trans-
perineally, which is my preferred approach, or tran-
srectally. Transperineal placement can easily be 
accomplished by using a transrectal ultrasound simi-
lar to that used for brachytherapy with a perineal 
template. In order to facilitate this, I have used EMLA 
cream, a topical anesthetic, but subcutaneous injec-
tion of lidocaine can also be used. If EMLA cream 
is used, it takes approximately 1 h to work. After 1 h, 
the patient is put in a supine position, a transrectal 
ultrasound is placed in the rectum and images are 
obtained. I use four separate needles with gold seeds 
embedded at the end of the needle. Using the grid, I 
place the first two needles into the prostate at the right 
and left lateral sides of the gland near the capsule. The 
first two seeds are placed as close to the base of the 
gland as possible. These two seeds should be placed 
at the same level, so that when orthogonal films are 
taken at 45° angles, the seeds do not overlap. The next 
two seeds are also placed with two needles toward the 
apex of the gland or just outside the gland. These seeds 
should be placed at least 2 cm apart from the adjacent 
seeds. The advantage of placing four seeds is that if 
one seed moves, the other three seeds can still be used 
to provide full tracking including translational, rota-
tional, and pitch tracking. Another approach is to use 
stranded seeds, which eliminates the need for two of 
the needles. Fiducial placement can also be performed 

transrectally, although there is a chance of introducing 
bacterial infection into the prostate.

3.5.6 
 Treatment Planning

After waiting approximately for 1 week, the patient is 
scheduled for computed tomography (CT) and mag-
netic resonance imaging (MRI) scans that are done 
contemporaneously. In order to get good images with 
MRI, I recommend the use of gadolinium, although 
this is not absolutely necessary. The CT can be done 
without the use of any intravenous contrast. The eve-
ning before scanning, the patient gets a clean-out of 
two doses of bisacodyl, and then they get a Fleet® 
enema (Fleet Laboratories, Lynchburg, VA) on the 
morning of the procedure. It is very important that 
the patient’s rectum be cleaned out prior to scanning 
and prior to each treatment. Occasionally, even after 
good clean-out, the patient still has significant air in 
the rectum. If this is found, the scanning is aborted 
and the situation can be remedied by a rectal tube or 
additional time to allow further evacuation. Once the 
scanning is done, the patient can go home.

After the scanning is complete, a physicist will per-
form a fusion of MRI and CT. I highly recommend the 
use of MRI as it shows the actual volume of the pros-
tate much better than a computerized axial tomogra-
phy (CAT) scan, especially as the apex is approached 
[20]. This can significantly reduce the volume of tis-
sue treated and will reduce radiation in the peripros-
tatic tissues including the neurovascular bundles and 
the penile bulb. This may also play a role in decreas-
ing the rate of erectile dysfunction after therapy.

Planning commences once all structures have been 
contoured by the physician. In general, a radiation 
oncologist can do this, but they may work in conjunc-
tion with a urologist. The gross tumor volume (GTV) 
should first be contoured, including either the pros-
tate alone or the proximal seminal vesicles also. 
Generally, the bladder and rectum should be con-
toured from well superior and to well inferior to the 
actual dimensions of the prostate. In order to evaluate 
the dose to the penile bulb, this should also be con-
toured. In addition, I recommend contouring the tes-
ticles so that the dose to them can be ascertained. If 
the dose appears to be too high, this could be  remedied 
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by eliminating some beams through the testicles. It is 
recommended not to allow the mean dose to the tes-
ticles to exceed 5 Gy; with this constraint there appears 
to be no significant loss of testicular function in terms 
of hypogonadism after radiosurgery [3, 21, 22]. Indeed, 
if all beams traversing the testicles can be eliminated 
without decreasing the PTV coverage quality this is 
preferable as it further reduces the mean testicular 
does to 2–3 Gy [22].

The next step is treatment planning which could 
be accomplished by the physicist. Considerations here 
include the number of collimators and treatment 
beams. With reference to our CyberKnife experience, 
the older G3 machine often uses three paths with two 
to three different collimators which have to be manu-
ally changed. The newer G4 machine combined with 
the use of Iris variable aperture collimator can signifi-
cantly reduce treatment time by not requiring manual 
collimator changes. Using Iris, up to six to seven dif-
ferent collimators can be used, which enhances the 
quality of the treatment plan and reduces the D50 to 
the bladder and rectum by 30–40%. In general, it is 
recommended that treatment be delivered with 
approximately 130–170 beams, which can achieve a 
good homogenous dose plan. If the dose plan is fairly 
homogenous with a PTV covered by the 83–85% iso-
dose line, then it is not necessary to contour the ure-
thra as the urethral dose should be within tolerance.

Once the treatment planning has been completed, 
the treating physicians, including the radiation oncol-
ogist and urologist, will evaluate the plan and approve 
it. In order to approve the plan, the D50 to the rectum 
and bladder should ideally be at 42–45% of the total 
dose or lower. This is easily achievable, especially 
with the use of the Iris variable aperture collimator. 
The mean dose to the penile bulb should also be less 
than 40% of the maximum dose. It is advisable to do 
planning with shell structures and not use constraint 
points on the bladder, rectum, or the penile bulb.

If the radiation oncologist chooses, heterogeneous 
planning can be done to better emulate HDR planning, 
delivering a more radiobiologically potent dose to the 
prostate, particularly the peripheral zone of the pros-
tate [7]. This approach will typically require more 
beams, more monitor units, and a longer treatment 
time versus homogeneous treatment plans. Also, the 
urethra must be identified on the CT scans by the use 
of a Foley catheter, as is also the case with actual HDR 
brachytherapy, so that the urethra may be accurately 

spared from areas of extreme dose intensification. The 
Iris platform is particularly advantageous, relative to 
predecessor CyberKnife models, for “HDR-like” treat-
ments, reducing the average monitor units and beams 
per case by approximately 25%, and reducing the over-
all treatment time by up to 50%. Further follow-up is 
necessary to discern if there is a difference in outcomes 
between these two treatment approaches.

3.5.7 
 Treatment

After the planning has been completed and approved, 
the patient will come in for treatment. I have always 
used the daily treatment regimen from Monday to 
Friday to deliver five fractions. Dose has ranged from 
7 to 7.25 Gy per fraction for monotherapy, or 6.5 to 
7 Gy per fraction if delivered as a boost. The patients 
will come in having taken two bisacodyl tablets and a 
Fleet enema in the morning. It is also recommended 
that they have a light meal the night before and the 
morning of treatment. In the case of the CyberKnife, 
our experience has shown that treatment with the G3 
machines should be done in approximately 45–60 min 
with homogenous planning assuming the fiducials 
are well placed and allow reasonable tracking. Using 
the newer G4 technology with Iris and faster machine 
output, the patients can be treated on the CyberKnife 
in approximately 30 min. My initial impression is that 
the dosimetry with Iris is significantly improved with 
regard to rectal and bladder doses. I have not found 
that patients need to have every other day treatment, 
as rectal tolerance is quite good with daily treatment 
especially at 7-Gy fractions [3].

All patients that I have treated also received ami-
fostine prior to each fraction (1,500 mg mixed in 
approximately 40–50 cm3 of saline advanced into the 
rectum 15 min before treatment). It is allowed to stay 
in the rectum from where it is absorbed. Amifostine is 
generally well tolerated; only one patient out of 
approximately 600 experienced an allergic reaction, 
and it was mild. Patients also do not become hypoten-
sive with rectally administered amifostine as there is 
little to no systemic absorption [23, 24]. Nevertheless, 
it is not clear that amifostine is necessary to keep rec-
tal tolerance high. Friedland et al. delivered five frac-
tions of 7 Gy and found very low rectal toxicity with 
similar treatment planning in the absence of  amifostine 
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[2]. At 7.25 Gy per fraction, there was higher rectal 
 toxicity in the Stanford experience, but it remains 
unknown if amifostine is necessary at that dose [1].

3.5.8 
 Initial Follow-Up

Patients are generally advised of the side effects they 
may get over the next few weeks and that they should 
come back for a 3-week follow-up. It is important to 
warn them of the 1–2 weeks of urgency, both urinary 
and rectal, that they are likely to encounter. Patients 
should be considered for alpha blockers if they 
develop obstructive urinary symptoms at the end of 
the 5 days of treatment. It is helpful to advise patients 
to eat one or two servings of yogurt with yeast per 
day, which seems to help regulate the bowels. By the 
third week, the majority of patients can look forward 
to improvement in their symptoms. When a patient 
returns at 3 weeks, it is advisable to have them repeat 
their EPIC, SHIM, and/or AUA questionnaire, which 
will likely show a drop in the mean scores from base-
line. Very few patients should experience urinary 
retention requiring a catheter. This can be minimized 
by considering patients with severe obstructive symp-
toms and a large median lobe for a laser transurethral 
resection of the prostate (TURP) prior to undergoing 
radiosurgery. In so doing, patients can avoid the risk 
of retention and tolerate their radiosurgery treatment 
very well, if an interval of 4–6 weeks is allowed for 
healing before radiosurgery treatment.

3.5.9 
 Ongoing Follow-Up

Patients should be instructed to continue follow-ups 
with the radiation oncologist and their urologist. 
Monitoring of PSA at 3-month intervals for the first 
year, and every 6 months thereafter, is recommended 
and can be accomplished with alternate visits to the 
two physicians. EPIC, SHIM, and/or AUA scoring 
should also be obtained at 6-month intervals for the 
first 2 years. This data, along with the PSA data, can be 
kept easily in a Microsoft Access file or other simple 
database to allow examination of overall patient per-
formance in your prostate program. A number of 
studies have reported prostate SRS follow-up 

 extending to 24–36 months [1–3]. The following 
 provides a summary of what patients can expect with 
ongoing follow-up based on these results and my own 
experience in treating over 600 prostate cancer 
patients using the CyberKnife.

Three months after treatment the vast majority of 
patients should be back to baseline with regard to 
urinary and rectal function. This seems to hold up on 
average for the first 2–3 years post-treatment. Sexual 
function dips on average for the first few months and 
tends to stay diminished with the average EPIC score 
down by 15–20% from the baseline [3]. This trans-
lates to roughly 15–20% of the patients reporting sig-
nificant diminution in erectile function. Most of these 
patients, especially younger ones, can be helped effec-
tively with medications like sildenafil. These issues 
are best managed by the urologist, who has more 
experience than the radiation oncologist in this area.

In general, regardless of dose, one can expect to 
see a median PSA at 1 year of 0.9–1.1 ng/mL. At 2 and 
3 years, one can expect a median PSA of approxi-
mately 0.4 and 0.15 ng/mL, respectively. There is a 
subset of patients, mostly younger, who seem to drop 
their PSA more slowly. This should be recognized, as 
patients like this have been unnecessarily rebiopsied. 
As long as the trend is down, nothing but observation 
needs to be done. It is also very important to recog-
nize that 20–30% of patients will experience a bounce 
averaging 0.2–0.5 ng/mL in their PSA in the first 
3 years [1, 3]. Typically, these bounces dissipate on the 
next reading, as PSA should continue to dip. This pat-
tern is similar to that seen with LDR and HDR 
brachytherapy [25, 26]. In my experience, overall, by 
3 years, the vast majority of patients will have a 
PSA < 0.5 ng/mL, which may be suggestive of excel-
lent long-term outcomes [27, 28]. PSA can still be 
decreasing at 4 years after treatment, which is near 
the extent of data to date; thus, it is difficult to describe 
the average time to nadir. At this point, however, it 
appears that the average time to nadir will be at least 
30–36 months and maybe longer.

In the patients I have treated, late bowel and blad-
der side effects have typically taken an average of 
12–15 months to develop. Few patients seem to expe-
rience any late side effects beyond 24 months, 
although a small percentage of patients (1–3%) can 
be expected to develop late rectal bleeding [3]. Thus 
far this seems to be true whether amifostine is admin-
istered or not [2, 29]. This bleeding is generally mild 

669

670

671

672

673

674

675

676

677

678

679

680

681

682

683

684

685

686

687

688

689

690

691

692

693

694

695

696

697

698

699

700

701

702

703

704

705

706

707

708

709

710

711

712

713

714

715

716

717

718

719

720

721

722

723

724

725

726

727

728

729

730

731

732

733

734

735

736

737

738

739

740

741

742

743

744

745

746

747

748

749

750

751

752

753

754

755

756

757

758

759

760



10 A.J. Katz

and tends to resolve on its own after a few months.  
A few of these patients may benefit from laser cauter-
ization if symptoms do not abate on their own. 
Urinary side effects usually are related to prostatic 
urethritis, rather than cystitis, and up to 10% of 
patients can experience dysuria and urge inconti-
nence from this. Most of these patients can be treated 
with a medication such as solifenacin or tolterodine 
and obtain relief. Over a period of a few months, this 
tends to resolve. Patients who develop mild necrosis 
at the superior urethra have benefited from hyper-
baric oxygen treatments, with complete healing noted 
on cystoscopy. Less than 1% of patients have devel-
oped severe urinary symptoms, such as frank inconti-
nence or severe urethral stricture [3]. Most patients 
who develop such late symptoms should be treated 
with medication and cystoscopy; biopsy should be 
avoided, as this may exacerbate the problem.

3.6 
 Summary

This chapter describes the roles and interactions of the 
various team members within a prostate SRS program. 
Successful development of a prostate SRS program 
requires a devotion to the treatment approach, com-
munication between team members, and a forward-
looking marketing campaign that is able to get patients 
in the door. Patients are the most important aspect of 
the program and it is important to remember that 
prostate cancer patients know they have a choice in 
treatment. A well-designed and executed SRS program 
that considers all aspects of patient interactions and 
treatment will go a long way in itself to help promote 
your program through patient referral.
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