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INTRODUCTION

The lagt few years has seen an enormous increase in interest in the role of new transrecta ultrasound
and template guided techniques for brachytherapy in locaised prostate cancer. In the USA there
has been a dramdtic rise in the number of implants performed in the lagt five years. A smilar rgpid
expandon is expected in Europe and this guidance is intended to indicate to those embarking on
brachytherapy the factors which may be related to successful outcomes.

Brachytherapy to the prostate can be ddivered ether with permanent seed implants or with
removable implants which are often delivered at high dose rate with iridium wire. The indications
and techniques are different and these recommendations concentrate on permanent seed implants
aone.

There have not been any randomised trials which compare prostate brachytherapy with other
interventions for localised prostate cancer and the evidence that supports the recommendations
comes from observational studies and consensus about what congtitutes good practice.  The
guiddines have been written by a smal working group of radiation oncologists, urologists and
physcists on behdf of the ESTRO/EAU Urologica Brachytherapy Group and the EORTC
Radiotherapy Group



PATIENT SELECTION

There are two aspects to patient selection.  Oneisto identify patients who are likely to have agood
outcome in terms of biochemica disease free surviva and the other to identify patients who will have
a good functiond outcome. The most sgnificant prognogtic factors for disease free surviva are
initid PSA, Gleason score and stage. For functiona outcome the initid prostate volume and lower
urinary tract symptoms best characterised by the PSS score provide the best guide to outcome.
PRE-TREATMENT INVESTIGATIONS

All patients should have a history and generd physicd examinaion to assess their suitability and
fitness for brachythergpy. Digitd rectd examination should be performed to indicate clinical stage.
Sexud potency and lower urinary tract symptoms should be assessed with validated quesionnaires.
PSA

Pre-treatment PSA should be recorded for al patients.

TRANSRECTAL ULTRASOUND

This should be performed on dl patients to more accurately assess the locd extent of disease and

measure prostate volume. It can also be used to assess the probability of pubic arch interference.

PROSTATE BIOPSY
All patients should have biopsy proven adenocarcinoma. It isusud to take 6 to 12 biopsy
cores with ultrasound guidance. The number of positive biopses should be recorded to estimate

tumour volume.

BONE SCAN

If the PSA is less than 10 the probablity of bone metastasesis so small that scanning is unnecessary.
1)

CT SCAN

A CT scan is of little value in assessing the locad extent of prostate tumours but can be helpful in
gaging the pevic lymph nodes. The same applies to whole body MRI.

PELVIC PHASED ARRAY OR ENDORECTAL MRI

This is the most sengitive imaging investigetion to assess locd extent of prostate cancer. It is of



uncertain benefit in good prognoss patients where the probability of extra-capsular disease islow
but can be helpful to evauate patients with adverse prognogtic features, particularly if they are being
considered for brachytherapy aone. (2, 3)

LYMPH NODE STAGING

For patients with poor prognogtic categories the risk of lymph node involvement can be up to 30%
and this is not aways detected by imaging investigations. |f these patients are to be taken on for
brachythergpy there may be an indication to stage the lymph nodes preferably by Iaparoscopic node
sampling before going ahead. Thereis, however, little information to confirm benefit.

URODYNAMIC STUDIES

A dlinicd history should evaluate lower urinary tract symptoms and the patient should complete an
IPSS symptom scoring sheet. Maximum urinary flow rate (Qmax) voided volume and post voida
resdud urine should be measured in patients with significant symptoms.

SIGNIFICANCF OF THE MAIN PROGNOSTIC FACTORS

PSA

The pre-treatment PSA is one of the most significant prognostic factors. It not only has a good
corrdlaion with outcome but also is a strong predictor for the presence of extra-capsular disease.
(4,5,6,7,89) Patients with a PSA of less than 10 do well with brachytherapy done. Those with a
PSA of greater than 20 have a high probability of

biochemicd falure within the first two years but 30 to 50% may nevertheless remain

biochemicaly controlled. (10,11,12,13,14) Patients with a PSA of greater than 50 have such a high
probability of disease outsde the prodae that they are unlikey to benefit from radica locd

treatment.

GLEASON SCORE

Patients with a Gleason score of 6 or less do well with brachytherapy aone. (10, 11,12,13,14)

Gleason score 7 tumours have an gpproximately 50% probability of biochemica reapse within five
years. Patients with a Gleason scores 6 and 7 should be distinguished according to the predominant
grade (3 or 4) since a predominant grade 4 indicates a worse prognosis (15). Those with Gleason

score 8 to 10 tumours do badly and should be considered for other adjuvant treatment.



STAGE

Petients with low volume localised disease with a smal risk of extra-capsular spread do well with
brachytherapy alone, ie stages T1C to T2B. (10,11,12,13,14) Some extra information on the risk
of extra-capsular spread can be gained by evaluating he number of biopses involved and the
proportion of each core which contains maignancy and the presence or absence of perineurd
spread. (16, 17,18)

If brachytherapy is to be used as the sole treatment T3 cases should be excluded. For minima T3
disease patients should be considered for external beam radiation with brachytherapy used as a
boost using techniques which cover the extent of known extra- capsular spread. (19)

The Partin tables use the above prognogtic factors to predict the probability of extra-prostatic
disease including semind vesicle and lymph node involvement. These tables have been

derived from a very large number of radica prostatectomy patients and can be helpful in identifying
the risk of extra-cagpsular disease and sdlecting patients for treatment. (6) It should, however, be
remembered that athough many patients may have disease outside the progtate capsule it is within 2
or 3 mms of the cgpsule in a very high proportion and ill within the volume encompassed by
brachytherapy. (20)

URINARY OUTFLOW

PSS

The patient symptom score before treatment is the most sensitive predictor of urinary morbidity after
brachythergpy. Those with a score of 0 to 8 do wdl with a low risk of acute retention and
prolonged urethritis. Those with an IPSS score of more than 20 on the other hand have a 30 to 40%
risk of acute retention and prolonged urethritis. (21,22)

PROSTATE VOLUME

Those with a progtate volume of 35 ccs or less have ardatively low incidence of acute retention and
urinary morbidity. Thisis higher for those with larger volumes. (22) Those

patients with a volume of greeter than 50 to 60 ccs should have hormond cytoreduction if they are



to be considered as candidates for brachytherapy.

This does not aways reduce the risk of sde effects but it is necessary to achieve a satisfactory
implant.

Conventiond estimation of progtate volume from ultrasound frequently under estimates the gland
volume and it is important for planning purposes for it to be done with detailed planimetry using the 5
mm step section method which is the most accurate way of measuring the volume.

While it is not possble to be categorica about patient sdection, there is sufficient evidence to
identify a group of patients who have been shown to do wel and in whom trestment is
recommended and others with less good prognostic features where results are less good and
trestment might be considered invedtigational. There is aso a group with a poor prognosis where
other trestments or additiond adjuvant therapy may be indicated. The sdection criteria are

summarised in table 1.

RECOMMENDED OPTIONAL INVESTIGATIONAL
Do well Fair Do poorly

PSA (ng/ml) <10 10-20 >20

Gleason Score 56 7 8-10

Stage Tlc-T2a T2b-T2c T3

PSS 0-8 9-19 >20

Prostate Volume (Q) <40 40-60 >60

Q max mls/sec >15 15-10 <10

Residual Volume cc >200

TURP +/- +




CONTRA-INDICATIONSTO PEFRMANFNT SFED IMPI ANTS

1. Life expectancy lessthan 5 years.

2. The presence of metastatic disease.

3. Recent TURP with perssting large prostatic defect.

It is often difficult to achieve a satisfactory seed didtribution and these patients have a high
risk of incontinence after brachytherapy. If TURP was performed severad years ago and the
prostate has largely regrown patients can be considered for brachytherapy but steps should
be taken to optimise the dose didtribution in order to reduce urethral dose and patients
should ill be counsdled that the risk of incontinence is higher than for nont TURP patients.
(24,25)

4, There should be no Heeding disorder and patients on regular Aspirin or anticoagulants
should stop it &t least seven days before implantation.

5. Petients with a progtate gland of greater than 50 ccs have a high probability of pubic arch
interference, this means that part of the prodtate is Stuated behind the bone and does not
dlow ageometricaly satisfactory implant to be performed. These patients
aso need a large number of seeds and are a increased risk of morbidity. If otherwise
suitable these patients can be treated after severd months of hormone thergpy. This usudly
produces a 30% reduction in volume which will often bring the gland down to 50 ccs or

less. (26)

OTHFR POTENTIAI INDICATIONSAND INVESTIGATIONAI TREATMENTS

BRACHYTHERAPY ASA BOOST AFTER EXTERNAL BEAM RADIATION

It is recognised that a seed implant done is sufficient for good prognoss peatients (Gleason score 6
or less, PSA 10 or less). For patients with higher Gleason scores and higher PSAs the risk of
disease outside the prostate capsule increases and some have used this as an indication to treat with
externa beam radiation first followed by seed implant given asaboost. (26,27) Thereis asyet no
evidence to confirm that combining externd beam radiation and brachytherapy for these patients

improves their outcome.



BRACHYTHERAPY FOR SALVAGE AFTER FAILURE OF EXTERNAL BEAM
RADIATION

It has become clear over the last few years that hitherto considered conventiona doses of

externa beam radiaion (64 to 68 Gy) are inaufficient to achieve biochemica control in a high
proportion of patients and many irradiated patients are presenting with PSA fallures where disease
remains localised within the prostate and could be suitable for salvage

brachytherapy. The risks of retreatment are considerably higher than for brachytherapy done and
the treatment is probably therefore best reserved for those with a good prognosis who are likely to
benefit. (28) For patients who initidly presented with good prognosis disease and have relgpsed
severd years after conventiona doses of radiation, brachytherapy may be considered as savage
trestment provided that staging invedtigations confirm that their disease is locdised and that
prognoss remains good with PSA less than 10. For such sdvage implants an optimised seed
loading pattern may be helpful in order to reduce the dose to the urethra which has aready been
irradiated. (29)

ADJUVANT HORMONE THERAPY

There is good evidence that adjuvant hormone thergpy significantly improves both biochemica
disease free and clinical progression free surviva in advanced prostate cancers treated by externa
beam radiation (30) and it is likely that Smilar benefits might be achieved for patients who receive
brachytherapy. The optimum duration of hormone thergpy is unknown but it is clear that the longer
hormone therapy is given the less likdly it is for potency to be regained once it has stopped. For
patients with Gleason scores of 7 or more and a PSA of 10 or more three months of neo-adjuvant
hormone therapy is frequently used but there is no clinica trid evidence yet to confirm that it
improves

outcome. There is a price to be paid in terms of sde effects and decreased qudity of life for
patients who receive hormone therapy and there is no indication for it in patients with early disease.
Thereis however arole for hormone thergpy in reducing prostete volume as

indicated above.



EQUIPMENT FOR BRACHYTHERAPY

The key to achieving high qudity implants is image guided source placement. This is best achieved
with interactive transrectd ultrasound. The minimum requirements are;

1 Transrectd ultrasound with template software.

2. A gepping unit.

3. Seed planning software.

Although not essentid, it can be helpful to have an image intengfier in the operating theatre and

Cystoscopy equipment.

In addition to the above equipment there will be a need for disposables such as stabilisation and

implant needles.

FACILITIES

Brachytherapy has to be performed in a centre which is licensed to handle radioactive materid. A
physicis must be available and there should be guidelines on the use of radiation regulated by the
appropriate nationa body. The room in which the radioactive materid is handled has to be specidly

designated for the purpose. There should be access to anaesthesia and Serilisation facilities.

THE CLINICAL TEAM

There are a number of skills and competencies required to achieve satisfactory brachytherapy and

this usudly requires severa people. The skills required are:

1 Expertise in prostate ultrasound for planning and treatment.

2. Brachythergpy dosmetry and trestment planning.

3. Implantation skills and knowledge and experience in ddivery of radiation. (In most
countries supervison and dedivery of radiation requires a core of knowledge and
accreditation. This effectively means that the ddlivery of radiation requires

supervison by aradiation oncologist.)



The key members of amulti-disciplinary team for prostate brachytherapy should therefore include:

1 Urologist

2 Radiation Oncologist

3. Physicist

4 Urologig, Radiologist or Radiation Oncologist with ultrasound skills

Non-medica saff such as nurses and technicians are aso important to the team and need to

become involved in planning the service.

It is recommended that the team should participate in an established training course and attend at
least one implantation procedure before sarting their own programme. It is dso helpful to have an
experienced prostate brachytherapist present during the first one or two procedures. It is important
to measure implant qudity with post implant dosmetry from the outset so that the team can learn

quickly from experience how to achieve consstent implant quaity.

IMPlI ANT PROCFDURFE

PRE-PLANNING

In order to assess the amount and digtribution of radioactivity it is essentia to have an accurate
measurement of progate volume. The volume estimation can be combined with pre-planning. The
patient is placed in the lithotomy postion identicad to that be used for the subsequent implant
procedure and 5mm utrasound sections taken of the prostate from base to apex using the stepping
unit. The urethra should be positioned in the middle vertica row of the template and the posterior
border at the rectd interface should lie as flat as possble dong the first horizonta row of the
template. The coordinates of the template appear on each section and this can be used to plan the
exact number and position of sources required to cover the target volume which is identified on each

dice

The planning ultrasound can be performed as an out patient procedure without anaesthetic but some
centres have found that a short anaesthetic is more acceptable to patients and facilitates

reproduction of the position of the planning ultrasound with the patient position for treatment.



If the volume is known accurately it is possible to combine the pre-plan with the implant during the
same procedure. (14,31,32)

IMPLANTATION PROCEDURE

The implant may be performed under generd or spina anaesthesia. The patient is placed in the
lithotomy pogition with transrecta ultrasound and template in position.

Contrast medium can be inserted into the bladder to assst visuaisation on fluoroscopy and airfilled
gel placed in the catheter to visuadise the progtatic urethra on ultrasound. If a pe-plan was

performed the position for implantation should correspond to the pre-plan.

The implant co-ordinates are defined from the template and the depth of insertion by a combination

of ultrasound fluorascopy and measurement.

Sources within the implant needies are inserted percutaneousy under direct ultrasound control

according to the pre-plan or with interactive dosmetry in asingle step procedure.

Because the prodate is very mobile it is helpful to sabilise prostate movement by two or three
stabilisng needles which are positioned before the sources are inserted. (32,33)

On completion of the implant cystoscopy may be performed to remove misplaced seedsin
the urethra or bladder. This may not be necessary because these seeds are often voided
spontaneoudy.

CHOICE OF |SOTOPE

Implants can be ddivered ether with lodine 125 which has a hdf- life of 60 days or Pdadium 103
which has a hdf-life of 17 days. It has been the practice in many centres to use Paadium for higher
Gleason score tumours which are thought to be proliferating more rapidly. (35). Thereis, however,
little data on the proliferation rate of

human prostate cancer to confirm this (36) nor any randomised tria data to show that one isotopeis

any better than the other.



BRACHYTHERAPY DOSE

Where brachytherapy with lodine 125 seeds is the only treatment, the most commonly prescribed
dose is 145 Gy which is the minimum peripheral dose to the margin of the target volume specified
according to the new TG43 guiddines. (37) Thisis equivaent to 160 Gy which was established asa
result of the experience from the Memorid Hospitd and was dso the standard dose elsewhere for

many years. (38,39,40,41)

If brachytherapy is used as a boost after externd beam radiation which delivers 50 Gy, the
brachytherapy dose is reduced to 95 to 100 Gy. (42,35,43,44)

For patients trested with Paladium a dose adjustment is necessary to account for the higher dose
rate. Itisusua to deiver 115 Gy if treated with brachytherapy aone and with 90 Gy if ddivered
after 50 Gy external beam radiation. (43,44,4546) As for | new guiddines for dose
specification for **Pd have revised these doses to 125 Gy and 100 gy (46).

MANAGEMENT OF SIDE EFFECTS

All patients develop urethritis of variable intensty and duration. Symptoms are often helped by
aphablockers and non-steroida anti-inflammatory drugs. Proctitis may aso occur in afew patients
and can be helped by steroid enemas. The risk of infection is low but many centres routindy use
antibiotics after implantation. (35)

Approximately 15% of patients may develop acute retention either immediately or in the few days
following implantation. (47) This is usudly due to post implant oedema and should initidly be
managed by urethral catheterisation. In the mgority of patients micturition

resumes within two weeks as the oedema resolves. In afew patients return of norma micturition is
delayed and suprapubic catheterisation can be more convenient for the patient. Some may aso be
taught intermittent clean sdlf-catheterisation.

Transurethral resection of the prostate should be avoided if possble, at least within the first year
after implantation and if then essentid a transurethra incison of the progtate rather than resection

may be adequate to improve outflow without risking incontinence. (47)



PATIENT INFORMATION

Very few patients or their treating doctors will be familiar with progtate brachytherapy and it is
recommended that written information is provided which describes the pre-treatment investigations,
the implant and the side effects and treatments which may be expected afterwards.

FOLLOW UP

Petients should be seen 4 to 6 weeks after implantation to check that the acute reaction is settling.
They should then be seen 3 monthly for the first year and 6 monthly to 5 years and then annudly.
Follow up should include history and digita recta examination, PSA test and record of urinary and
bowd sde effects usng a vaidated scoring system. The effects of treatment on potency should aso
be recorded.

POST IMPLANT DOSIMETRY

It is not usualy possible to take away or add seeds once an implant has been completed though the
addition of external beam radiation can be consdered for some patients. Post implant dosmetry,
however, is a vauable learning tool and there is now good evidence that the probability of achieving
biochemica control is related to the qudity of the implant. (14) This can only be evauated by
detailled post implant dosmetry. This usudly requires a post implant CT scan from which the
position of the seeds in the progtate capsule plus critical tissues can be outlined so that a full
reconstruction of dose and volume can be made. (48,49,50,51,52,53) It isusud to perform the CT
scan 4 to 6 weeks after implantation when oedema has settled. (54,55)

There are a number of potentia indices of implant quality but as yet insufficient long term follow up
data to confirm the vaue of al those proposed. It is recommended that the following indices are
recorded for al patients:

1 The volume implanted.

2 The number of seeds.

3 The number of needles used.

4, Thetotd activity implanted.
5

The prescribed dose.



6. The D90, that is the dose that covers 90% of the prostate volume as defined from post
implant imaging.

7. The V100, that is the percentage of the prostate volume that has received the prescribed
dose.

8. V150, the volume that has received 50% more than the prescribed dose.

There is insufficient information to recommend dose or volume indices which describe the dose
received by ether urethra or rectum. It isimportant that further datais collected to see whether it is
possible to identify indices which are correlated to the probability of the patient developing urinary
or bowel morbidity.

MANAGEMENT OF RELAPSE AFTER BRACHY THERAPY

Three successive rises of PSA with at least 3 months between each condtitute a biochemica failure
but do not indicate the site of falure nor is this a necessary indication for trestment. A smal
proportion of patients may develop abenign risein PSA ayear or more after trestment which then

fdls spontaneoudy. (55)

It may be 5 years or more before clinica symptoms or signsdevelop and in

those patients with a PSA doubling time of more than 2 yearsit is even longer. It may therefore be
reasonable to monitor PSA to evauate the doubling time and only treet if the

doubling time is less than 1 year once the PSA is greater than 10 and for other patients to perform
an annua bone scan while maintaining them on surveillance. The maingtay of trestment for relgpsed
patientsis hormone therapy.

Other salvage treatments which might be considered include radical prostatectomy, a second seed
implant or externd beam radiation. All are associated with a high risk of morbidity (56,57)

RADIATION PROTECTION
The low energy of both lodine 125 and Paladium 103 seeds is such that the dose rate at the skin
surface is extremdy small. Patients may therefore deep in the same bed as their partner and be in

the same room as children but it is advised that children should not sit on the patient's knee for any



length of time for the first two months after implantation.

It is theoreticaly possible for a seed to be expelled in the semen on gaculation. In the very rare
event that this happens it is usualy in the first one or two gaculaions. Some centres advise the use
of a condom for the firgt two to three occasions of intercourse following implantetion. Peatients
should be warned that prostate brachytherapy does not guarantee

infertility and thet pregnancy remains possible.

CONCLUSION

Many authors have demondrated that it is possble to achieve a consstent high qudity of
implantation and good long term results in selected patients with locaised prostate cancer.

There is generd consensus about which groups of patients can be expected to do well with
brachytherapy done and which do poorly. Thereisan intermediate group where it remains

unclear whether there is an advantage from adjuvant thergpy or whether they may do better with
dterrative trestment.  On the whole, however, patients with poor prognostic factors do poorly
however treated. These questions can only be resolved by clinicd trids but it seems unlikely that
these will either be done or at least available within the next 8 to 10 years. In the meantime patients

should be carefully selected and counsdlled on the basis of experience from non randomised studies.

The imaging and software technology which supports progtate brachytherapy is developing very
rgpidy and this may well change both techniques and indications for treetment. Condderable
expertise and team work is necessary to achieve an optimum result as well as keeping up to date

with new advances.
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