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The Prostate and Prostate Cancer
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The prostate is a small gland in the male reproductive system. It is 
approximately the size of a walnut and is located right below the 
bladder with the urethra running right through it. The prostate 
produces the seminal fluid to transport the semen during 
ejaculation. 

Cancer is a disease defined by uncontrollable cell growth and cell 
division. In some cases these cells form a small lump of tissue, a so 
called tumor. Tumors can either be benign (non-carcinomatous) 
or malignant (carcinomatous).  

In many men age 45 and above, the prostate slowly starts 
growing. This growth is normally benign and known as prostatic 
hyperplasia. It can cause ailments such as frequent urination or a 
weak urinary stream but is usually not life threatening.
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In some cases tumors may turn out to be malignant and become 
invasive causing the destruction of healthy tissue. Symptoms 
which may indicate a malignant tumor are a weak urinary stream, 
interruptions, pain and bleeding during urination  as well as the 
inability to urinate although they do not necessarily have to be 
associated with prostate cancer.

Prostate cancer is the second most frequent type of cancer in 
men worldwide.1 If diagnosed and treated early on, prostate 
cancer can often be cured effectively. But prostate cancer often 
grows slowly over several years without causing any symptoms.

Early detection of prostate cancer is of utmost importance to 
allow a timely treatment and improve chances of healing the 
disease. As long as the cancer's presence is limited to the prostate, 
chances of a complete removal of the tumor and therefore curing 
the patient are high. But as soon as the tumor grows beyond the 
gland, treatment becomes more difficult. 

Generally, men at a certain age are advised to undergo regular 
preventive examinations by an urologist. In Great Britain and 
Spain these yearly check-ups are recommended starting at age 
50 if there are no known cases of prostate cancer in the family 
history. In Germany and France a yearly examination is suggested 
starting at age 45. For further information and enquiries please 
contact your primary care physician or urologist.

1 Source: GLOBOCAN 2020, WHO



Diagnosis Prostate Cancer

Normally, multiple options from a range of possible examinations 
are combined to achieve a high diagnostic accuracy.

Prostate-Specific Antigen (PSA) test
PSA is a protein which is produced by cells in the prostate. 
Its concentration in human blood is determined through a 
PSA test. The PSA level in healthy males is relatively low, while 
elevated levels are indicative of an abnormal situation in the 
prostate. A hightened concentration may not necessarily be 
a sign of prostate cancer but can also be the result of a benign 
growth in the prostate. In case of a suspicious PSA test result, it is 
recommended to follow up with additional examinations. 

Digital rectal exam (DRE)
During a DRE the prostate is examined with a finger through 
the rectum. For the exam the finger is inserted into the rectum 
using a disposable glove and a lubricant. Due to the prostate's 
proximity to the rectal wall, changes in the gland can then be 
felt if they reach a certain size and position. The DRE is often 
combined with a PSA test to avoid false negative or false positive 
examination results.

Transrectal ultrasound (TRUS)
During this procedure a transrectal ultrasound probe is inserted 
through the rectum to visualize the prostate on an ultrasound 
machine. The TRUS examination gives the doctor a precise 
overview of the gland and enables him to give a more accurate 
analysis.

Biopsy and Gleason Score
For a biopsy small tissue samples are extracted  from the prostate 
through the use of special needles. The extracted tissue is then 
examined through a microscope and categorized according to 
the so called Gleason grading system (ranging from 2 to 10). The 
Gleason Score is a measurand for the histological differentiation 
of tumor cells and normal cells as well as for the aggressiveness 
of a tumor. A biopsy is the only diagnostic procedure to reach a 
reliable conclusion about the presence of prostate cancer.
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Classification of Prostate Cancer

The treatment of the prostate cancer largely depends on how 
far it has already grown and spread at the time of its discovery. 
Based on PSA levels, Gleason Score and DRE results the tumor 
is classified as low, intermediate or high risk. This classification 
assesses the size and extent of the tumor. If it is judged as clinically 
significant, doctors will recommend a suitable treatment plan.2

Low Risk Intermediate Risk High Risk

• T1 - T2a 
and

• Gleason Score ≤ 6 
and

• PSA < 10 ng/mL

• T2b - T2c 

• Gleason Score 7 

• PSA < 20 ng/mL

• T3a OR
or

• Gleason Score ≥ 8 
or

• PSA > 20 ng/mL

Favorable Intermediate Unfavorable Intermediate

• 1 interm. risk factor
and

• Gleason Score 7 (3+4)
and

• <50% positive biopsies

• 2 - 3 interm. risk factors
and/or

• Gleason Score 7 (4+3)
and/or

• >50% positive biopsies
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2 Source: German Guideline Program in Oncology | S3-Guideline Prostate 
Carcinoma  |  Version 6.0  |  May 2021



Treatment Options for Localized 
Prostate Cancer

Modern medicine offers a variety of methods for the treatment 
of localized prostate cancer. The treatment may involve just 
a single form of therapy (monotherapy) or a combination of 
multiple treatment options. The individual decision regarding 
the treatment plan is based on the classification of the tumor, 
the doctor's medical assessment and the patient's general 
health as well as his personal wishes. Based on the results of 
your preliminary examination, your doctor will discuss the ideal 
course of action with you.

Active surveillance of the tumours development
This method involves regular examinations and is used for patients 
with low risk diagnoses and seniors with weak constitutions to 
initially avoid a surgical or hormonal intervention. If the resulting 
findings become worse, a therapy may be initiated. 

Radical prostatectomy
In a radical prostatectomy, the prostate is surgically removed 
alongside the seminal vesicles and organ specific lymph nodes. 
This method is used for low, intermediate and high risk tumors 
and is always carried out as an inpatient treatment.

External beam radiation therapy (EBRT)
In EBRT, a machine is used to deliver radiation from outside the 
body into the tumor. Cancer cells are more vulnerable to radiation 
than healthy cells and are therefore destroyed while healthy tissue 
is more likely to survive. According to the individual treatment 
plan, the patient is treated over a longer period of time, often in 
several sessions per week. 
Since during EBRT healthy tissue is also exposed to radiation, 
patients may suffer from a range of side effects. These may include 
fatigue, diarrhea, stomach issues and intestinal discomfort.

Brachytherapy
During brachytherapy radiation is delivered to the tumor from 
inside the body. This can be done using HDR-brachytherapy (High-
Dose-Rate; also known as afterloading) or LDR-brachytherapy 
(Low-Dose-Rate). 
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LDR-Brachytherapie – Seed implantation
“Brachy” means “short” and refers to the short distance between 
the radioactive source and the tumor tissue. During this form of 
therapy, small, radioactive sources called Seeds are permanently 
implanted into or next to the tumor. This way a high radiation 
dose can be delivered to the tumor while reducing damage to 
healthy tissue. The implanted Seeds are radioactive Iodine-125 
sources with a lenght of 4.5 mm and a diameter of 0.8 mm. Each 
Seed delivers a specific radiation dose to the surrounding tissue. 
Calculation on a case-by-case basis allows precise placement of 
the Seeds for maximum safety and efficiency. The whole prostate 
can be covered by the desired radiation dose to successfully 
destroy the tumorous cells. This method especially limits the 
damage to tissue adjacent to the gland as well as urethra, 
bladder and rectum since the radiation focus is limited to a small 
area around the Seeds. This makes the permanent brachytherapy 
one of the most tissue-preserving treatment options for early-
stage prostate cancer. In contrast to the nerve-preserving radical 
prostatectomy, this treatment can very easily include areas 
surrounding the prostate, enabling a significant improval of 
chances to cure the disease. 

Sagittal cut through the male abdomen
during Seed implantation

Transrectal Ultra-
sound probe 
Imaging of the prostate

Seeds 
Treat prostate cancer 
through radiation

Needle 
Channel for Seed  
implantation

Mandrin 
For insertion of the Seeds

Template 
Guide for needles

7



8

Procedure of a Seed implantation

• The patient is anaesthetized. An ultrasound probe is inserted 
rectally.

• Based on the ultrasound image a treatment planning 
system then calculates the necessary number of seeds as 
well their exact position in the prostate. This guarantees 
optimal distribution of the radiation and minimal damage 
to surrounding tissue and organs at risk. 

• The attending doctor inserts the implantation needles into 
the prostate and places the Seeds through it. Positioning of 
the Seeds is simultaneously monitored using ultrasound and 
potentially flouroscopy.  The precise placement is crucial to 
administer the recommended prescription dose of 145 Gy 
throughout the diseased tissue and a certain safety margin. 
The complete procedure takes about 50 to 70 minutes. 

• After the procedure the patient typically leaves the clinic and 
is able to return to his daily routine after a couple of days. 

• Iodine-125 has a very short half-life and therefore just 
radiates for a limited amount of time. Its relatively low 
energy levels limit the radiation risk outside of the body to 
a very low level. 

• The intensity of possible side effects has been part of 
numerous scientifical studies over the years. They show that 
the negative effects associated with LDR brachytherapy  are 
very moderate.3,5 A large amount of clinical data also proves 
the effectiveness4 of this treatment.

 
Sources (excerpt):
3 Long-term oncological and functional follow-up in low-dose-rate 
brachytherapy for prostate cancer: results from the prospective 
nationwide Swiss registry by Viktorin-Baier et al., 2020
4  Five-year effectiveness of low-dose-rate brachytherapy: comparisons 
with nomogram predictions in patients with non-metastatic prostate 
cancer presenting significant control of intra- and periprostatic disease 
by Zimmermann et al., 2018
5 Impact of real-time, dose-escalated permanent seed implant 
brachytherapy in intermediate-risk prostate cancer by Pons-Llanas et 
al., 2020
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Prostate Seed implantations are especially well suited for patients 
with prostate cancer in early stages. The tumor should be limited 
to the prostate and should fulfill the following diagnostic criteria: 

Gleason Score < 7

PSA < 10

Stage T2a or lower, N=0, M=0

Prostate volume < 50 cm3

Urinary flow rate: Maximum flow rate > 15 mL/s

Based on the patients individual situation and health, the 
decision for a Seed implantation may be made despite slight 
deviation from the criteria mentioned above.

Seed implantation is an effective treatment for prostate cancer 
which is tolerated well by the majority of patients.1 Compared 
to other treatment options, the following advantages can be 
recognized:

• The single, well-tolerated and minimally invasive procedure 
facilitates a faster physical recovery and allows mobility on 
the day after the implantation, encouraging a quick return 
to your daily routine.

• Only a brief stay in the hospital is required or the operation 
often is carried out in outpatient care

• Short treatment times (one treatment unit with a total 
duration of approx. 50 - 70 minutes for implantation)

• Precise dosing for high dose in the prostate with low 
radiation exposure to adjacent organs for better preservation 
of urinary continence, erectile function, and bowel function
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6 Source: Health-related quality of life outcomes from a contemporary 
prostate cancer registry in a large diverse population von Chien et al.
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Based on the PSA progression, survival without tumor growth 
could be demonstrated for a large majority of treated patients. 
The results of the study presented suggest that brachytherapy 
is superior⁷ to other therapeutic options in terms of successful 
treatment of the tumor. 

 

⁷ Source: Comparative analysis of prostate-specific antigen free survival 
outcomes for patients with low, intermediate or high risk prostate cancer 
treatment by radical therapy. Results from the Prostate Cancer Results Study 
Group von  Grimm et al.

LDR brachytherapy is recommended as a treatment option in the 
guidelines of various associations. These include:

• European Society for Urology
• National Comprehensive Cancer Network
• German Society for Urology
• European Society for Radiotherapy and Oncology
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