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1. Introduction


1.1. Epidemiology 


Prostate cancer ranks amongst the most common malignancies worldwide, with 1,414,259 

new cases diagnosed in 2020. It made up 7.8% of all cancer cases worldwide that year. In 

men, prostate cancer is the second most common malignancy, just surpassed by lung cancer, 

and makes up over 15% of all cancer cases for men (1). 


In 2019 the German Center for Cancer register data (Zentrum für Krebsregisterdaten) counted 

over 68 thousand new cases and over 15 thousand deaths caused by prostate cancer (2). 


In Germany in 2017,  prostate malignancies were the second most common cause of death 

caused by malignancies in men and made up 22,7% of all newly diagnosed malignant 

diseases (3).  


The increased number of cases has led to increased interest in the treatment outcomes of this 

disease. Depending on the socioeconomic status and demographics of a country, the pattern of 

prostate cancer distribution varies. While in Africa, the incidence is relatively low, with an 

incidence of 13,9 per 100.000 inhabitants, in Europe, it is almost ten times as high, with 130.9 

per 100.000. Similar numbers are obtained when comparing the incidence rate in Asia with 

the one in Northern America. Asian men have an incidence much closer to African men while 

north American men have almost the same incidence as European men.  The incidence in 

Latin America ranks between the Western countries and Asia and Africa. 


Interesting to note is, that the incidence is not proportional to the mortality rate. While Africa 

has the highest mortality rate, Northern America and Asia have low numbers, with Europe 

ranking closely behind them (4).                                                                                                     


Similar to other malignant diseases, the risk of developing prostate cancer increases with age. 

From 1970 to 2002, there was a significant increase in the age-standardized incidence of 

prostate cancer cases among German men.  In Germany, the rate of new diagnoses and the 

death rate of prostate cancer show an anti-proportional relationship. In 1980 the incidence was 

below 20.000 cases and 10.000 deaths. The incidence showed a continuous increase over the 

years and was just below 60.000 in 2005, but the mortality stayed around 10.000 for most of 

the time, showing a slight decrease after 2000 (5). 
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In 2016 out of a total of 58.780 patients with prostate cancer, 14.417 deaths were recorded. 

The death rate is decreasing continuously. While the number of newly diagnosed patients is 

growing, the death rate has been declining since 2007 and is steady for now.


This decrease in deaths can also be observed in other industrial countries and correlates with 

the usage of prostate specific antigen (PSA), which is a tool for early diagnostics of prostate 

diseases. Today, five-year life expectancy after a diagnosis is approximately 89% which is 

very high compared to other malignancies, and about two-thirds of cases can be diagnosed at 

an early stage. 


The absolute number of deaths caused by prostate cancer today is higher than in the 1980s, 

but the death rate decreased significantly. This is caused by demographic changes, especially 

in developed countries where good healthcare allows people to reach older age. Furthermore, 

black African males are affected more often than European males, while Asian men seem to 

be affected less often than Europeans (6).  


Prostate cancer is a disease that plays an important role today and will most likely continue to 

do so in the foreseeable future.


1.2.  Etiology 


The exact etiology of prostate cancer is not known yet, but some risk factors such as older 

age, smoking, positive family history, chronic inflammation, and obesity have been identified. 

The most prominent correlation is found for older age, positive family anamnesis, and 

testosterone (7). 


It is evident that prostate cancer positively correlates with the age of the patient since cases 

usually do not arise before the age of 50. A 35-year-old male is at risk of 0,1% to develop 

prostate cancer within the next ten years, while this risk lies at around 6% for a man who is 75 

years old (2).


A Swedish study supports the role of a positive family history as a risk factor for prostate 

cancer. The research included over 3.9 million men.  It was found that genetics, as well as 

age, may play an essential role in prostate cancer development. Prostate malignancies in 

young patients were tested genetically and results showed an increase of specific inheritable 

genes which are believed to be a predisposing factor to develop prostate cancer. 
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This study confirmed that the risk of prostate cancer is higher in those patients whose close 

relatives were also diagnosed with prostate cancer (8,9).


Further evidence that genetic factors play a role in the etiology of prostate cancer is found 

when comparing Asian, European, and African population groups. Prostate cancer has a 

significantly higher incidence in African men than in Asian or Caucasian men. In East Asian 

countries (China and Japan), prostate cancer is a less common problem than in North America 

and Europe, where it is a prevalent malignancy, as established earlier (10).


But even amongst European countries, there is a significant difference in incidence. Men from 

northern parts of Europe are more likely to develop the disease than the ones from the 

Mediterranean area. German men have a medium risk which correlates with the geographic 

location of the country in the middle of Europe (11).


It is not yet established if lifestyle and nutritional habits significantly influence the 

pathogenesis of prostate malignancies. Some evidence suggests that a diet rich in animal fats 

and low in fiber favors the development of prostate cancer. In comparison, patients who 

consume a diet rich in vegetables, soy, and fiber may be at lower risk for prostate cancer. As 

stated earlier, obesity is a known risk factor for developing prostate malignancies. Therefore, 

a lack of exercise and poor diet are believed to be contributing factors since they are closely 

associated with obesity (12). 


1.3 Staging


TNM staging is used to determine the stage and therefore therapeutic options for prostate 

cancer patients. This system is not prostate-specific but used for various malignancies. 


It is important to have consistency and standardized values in diagnostics, so a patient can 

receive adequate care according to guidelines for his specific form of cancer. In the TNM 

system, each letter is accompanied by a number or additional letter to make staging as precise 

as possible (7). 


	      TNM explanation 

      Table 1 (Source 7)


T: Tumor size
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Table 2 UICC (Union for International Cancer Control) staging is often used 	        
in addition to TNM classification 


                 Table 2 (Source 7)


1.4. Gleason Score 


The Gleason Score is a prostate-specific staging tool based on histopathological findings of 

tissue samples obtained by a prostate biopsy. It is named after Pathologist Donald F. Gleason. 


In addition to TNM classification and PSA value, Gleason score is a prognostic tool for 

prostate cancer. Values range from 2 (1+1); to 10 (5+5), where two is the lowest possible 

number, and ten is the highest. In practice the lowest assigned Gleason score is usually 3 

because grades 1 and 2 pose virtually no risk. Prostate cancer with a higher Gleason score has 

less favorable prognosis. The higher the Gleason score, the more malignant the tumor and the 

chance of recurrence. A score of 7 is considered medium risk, but according to the 

International Society of Urological Pathology (ISUP), a score of 7 (4+3) yields a higher risk 

than a score of 7 (3+4). The first number (1-5) is assigned to the predominant cell pattern in 

the biopsy, and the second number (1-5) is either to the second most predominant cell pattern 

or the most malignant. In a homogenous tumor, both numbers will have the same value, e.g., 

4+4, and any deviation of both numbers indicates tumor heterogeneity, e.g., 5+2. 


Gleason score 6 and all numbers below represents slow growing prostate cancer with low 

malignant potential. High-risk tumors, with a Gleason score of 8-10, are fast-growing tumors 

with a high potential to grow invasively into surrounding tissues and spread to other organs 

such as lymph nodes and bones. Depending on the TNM staging, these tumors can cause 

severe symptoms which can significantly impact a patient's quality of life (13). 


TNM N: involved lymph nodes

M: metastasis

I: T1-T2a N0 M0

II: T2b-T2c N0 M0

III: T3 N0 M0

IV: T4 N0 M0; T1-T4 N0 M1 
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1.5. Risk groups 


The American doctor d`Amico established a classification of risk groups into low, 

intermediate, and high-risk patients.  This classification consists of TNM status, PSA and 

Gleason score (14).


     EAU risk groups for biochemical recurrence of localized and locally advanced prostate cancer 

     Table 3 (Source 14)


     GS = Gleason score

     ISUP=International Society of Urological Pathology 

    *Based on digital rectal examination

    **Based on CT/bone scan 


1.6. Diagnostics 


In several European countries, including Germany, there is a screening program for the early 

detection of prostate cancer. It is recommended for every man over the age of 45 to visit 

urologist. This appointment is covered by insurance. The screening appointment involves a 

digital rectal examination, palpation of inguinal lymph nodes and questions about prostate 

specific symptoms as well as overall health. This method is quick, easy and cost efficient. If 

Risk Group T category PSA (ng/ml) Gleason Score

Low risk cT1-T2a < 10 6

Intermediate risk cT2b 10 – 20 7

High risk localized cT2c >20 >7

High risk locally 
advanced

cT3 – 4 or cN+** any
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the digital rectal examination yields a positive result further testing such as PSA Prostate 

cancer can be detected at an early stage with relatively little expenditure using PSA as a 

marker. Increased PSA values can be found in the blood in several prostate diseases. A PSA 

test is not routinely done for screening but after screening yields a positive outcome or 

prostate cancer is suspected otherwise. While it is a prostate-specific marker, it is not specific 

to prostate malignancies and can also be elevated in other conditions, such as prostatitis. 

Nevertheless, it has been used for early diagnostics and as a follow-up parameter for around 

40 years in Germany.


PSA alone cannot be used to diagnose prostate cancer definitively, but a European study 

(ERSPC) which was conducted over 13 years, found a decrease in the death rate of 21% in 

men that were diagnosed early using PSA. The values are age specific and can differ between 

individuals, but 4 ng/ml is considered the cutoff point, which is still sensible for diagnosis. 


In Germany, digital rectal exams are used as a screening tool for men over the age of 45; this 

method is highly specific but less sensitive (15). 


If the digital rectal examination generates a positive result, transrectal ultrasound can be used 

as an addition but it is not a primary diagnostic tool. The gold standard for prostate cancer 

detection is transperineal fusion biopsy. Usually 10 to twelve tissue samples are taken for 

histopathological examination.Because of the anatomic relation close to the rectum, antibiotic 

prophylaxis is indicated when taking prostate biopsies. Before samples are taken, it is 

necessary to do a multiparametric MRI (mpMRI) to get a clear understanding of where the 

areas with malignant changes are located in the prostate. German guideline does also suggest 

giving the patient enough time and information so he can make an informed decision if he 

wants to undergo the procedure to get biopsies. 


Further imaging is usually done after the biopsy confirmed prostate cancer diagnosis to 

evaluate local and or distant spreading to bones, lymph nodes, and other organs (7).     

Possible choices include CT scanning, MRI, and bone scintigraphy. A relatively new but very 

efficient imaging method to detect metastasis or local tumor foci is a prostate specific 

membrane antigen PET CT (PSMA-PET/CT). It can be used to diagnose or exclude tumor 

recurrence after surgery or radiation as well as planning and follow up for specific treatments. 

Prostate cancer cells express high numbers of PSMA while on healthy prostate tissue it is 
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expressed in lower doses or not at all. Therefore PSMA is especially helpful to distinguish 

between healthy and pathological tissue and is visualized in a PSMA-PET/CT. 


Generally imaging techniques are chosen depending on a patient's age, overall health, and 

potential therapeutic options (16). 


1.7. Basics of Mechanism of radiation in Tissue


The cell organelle that radiation therapy aims at is the nucleus because the DNA is located 

inside. DNA carries genetic information and is the key point for regulating a cell's metabolic 

functions and division. DNA damage is responsible for any cell damage in healthy tissues, 

where it is not the desired effect, but also in tumor cells, where damaging DNA is the desired 

effect that ensures successful treatment. Radiation can cause damage to bases, to a single 

strand, or can destroy the double helix completely, which is the most severe effect it can have 

on a cell. Cell death via radiation is achieved in different ways; a cell can either lose its ability 

to divide when vital mechanisms of the cell cycle are damaged (mitotic cell death), or a cell's 

natural programmed cell death can be activated (apoptosis). Tumor cells divide 

uncontrollably, which is one of the main problems for patients. Since then, the tumor can 

rapidly grow and cause more severe symptoms. But they are also the most sensitive to 

radiation damage during the process of cell division (mitosis) (17). 


1.8. History of brachytherapy 


After the discovery of radioactivity by Antonie-Henri Becquerel in 1896, the interest in using 

it for medical purposes grew rapidly. The first use of radioactive material as a treatment was 

mainly to treat tuberculosis and skin diseases. After the first use of radiation within the uterine 

cavity in 1902, the idea of implanting radioactive material to treat local tumors soon arose. 

Alexander Graham Bell proposed to use radium sources encapsulated by the glass and insert 

them directly into a tumor. This very early form of brachytherapy was predominantly used to 

treat gynecological cancers with radium. 
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But in 1911, the first recorded treatment of prostate cancer using radium was recorded. 

Contrary to the transperineal approach today, in these early stages, a radium source was 

guided to the prostate via a urethral catheter.


Artificial radiation sources such as iridium-192 were first used in the early 1950s. CT Guided 

implantation was developed around fifteen years after the first Iodine-125 seeds were used in 

1965. 


Until the 1980s, Brachytherapy, which was primarily used to treat gynecological cancers, 

began to gain importance as a therapy for other tumors such as prostate and breast cancer. 

After this revision of indications for Brachytherapy, the first sonography-guided transperineal 

seed implantation was performed in 1981 by Bertermann and Brix. 


The sonography-guided and CT-controlled seed implantation therapy for prostate cancer, 

which we today refer to as Brachytherapy, was developed in the early 2000s (17).


1.9. Active Surveillance and watchful waiting


For patients who are at an early stage of their disease, active surveillance may be an 

alternative to an operation or radiotherapy. Active surveillance includes regular checkups 

where PSA values are controlled, and digital rectal exams are performed to note any changes 

in tumor characteristics. Patients may choose to switch from this to a treatment method at any 

point. This method aims to avoid any side effects from treatment, such as urinary 

incontinence  and erectile dysfunction while being able to note any changes which require 

treatment immediately. Unfortunately, not every patient is a candidate for active surveillance 

because age, tumor staging, and comorbidities have to be considered. 


Suitable tumor characteristics are a Gleason score of 6 or lower, PSA values of 10ng/ml or 

lower, and a stage cT1 or cT2a, as well as only two out of twelve tumor-positive biopsies. 


During the first two years of active surveillance, digital rectal exams and PSA value control is 

performed every three months, and if parameters are stable, the time between control exams 

can be increased to six months. During the first three years, control biopsies are required 

every twelve to eighteen months; if findings stay consistent, a control biopsy will be done 

every three years.
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Many patients appreciate the advantages of this method because it poses extremely low risks 

for side effects and is less invasive than traditional therapeutic options. Because of the 

frequent control appointments, the chance of missing an aggressive course of the disease is 

also minimal. But not every suitable patient will choose this method over treatment because it 

can cause a strain on their mental well-being to know they have cancer that is not actively 

treated. Patient compliance is crucial for a successful outcome since adequate care can only 

be guaranteed if a patient adheres to the scheduled appointments. To decide on this method, 

individual consultation and patient education are necessary. 


Watchful waiting cannot be used as synonymous with active surveillance because it does not 

require regular checkups and close monitoring. This method leans into palliative care since 

the main goal is to treat symptoms of the disease because a cure cannot be achieved. 

Therefore, the target patient population for this method differs from the one for active 

surveillance. Patients who will choose watchful waiting usually have life-limiting 

comorbidities such as cardiovascular disease or a late-stage prostate cancer diagnosis (7).


1.10. Psychological effects of cancer and prostate cancer specifically


Psychological Effects of Cancer, specifically prostate cancer


Being diagnosed with a malignant disease can cause feelings of anxiety and depression in a 

patient. Patients are usually afraid of a fundamental life changes due to the diagnosis of a 

malignant disease or the therapy. Fears include not only the fear of dying but also fear of 

being alone with their disease because it may cause social isolation, being afraid of therapy, 

side effects, and pain. Waiting for further diagnostics, treatment appointments, and results can 

be incredibly daunting and may result in psychosomatic symptoms such as insomnia, 

palpitations, gastrointestinal symptoms, and extreme fatigue.


Besides general anxiety and specific fears, another primary symptom of being diagnosed with 

a malignancy is depression. Depression can occur at different stages of the disease. The first 

stage where patients may experience depression is during the initial diagnosis, when a patient 

realizes that he has cancer. But not only the diagnosis itself can cause depression; surgery can 

also cause depression, for example, when a scar is left, and the body image is permanently 
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altered. Another trigger can be the disease or treatment interfering with life plans or  a 

progression of the disease despite adequate treatment. 


It is essential to distinguish between transient symptoms, which can overlap with depression 

and major depression. Temporary symptoms of fatigue, tiredness, despair, and sadness are a 

normal reaction of any patient who faces their disease and understands the consequences. 

Major depression is a disease that interferes with a patients day to day life and can be 

diagnosed using the DSM-5 manual (18). 


WHO defines Quality of Life as an ”individual's perception of their position in life in the 

context of the culture and value systems in which they live and concerning their goals, 

expectations, standards, and concerns” (19). 


Feelings of anxiety and Depression can challenge the above-mentioned perception of a 

patient's position in life since this position inevitably changes to a more vulnerable one, and 

the outcome of the situation is uncertain. 


Prostate cancer specifically can interfere with a patient's perceived position in life since it 

comes with challenges concerning their sexuality, specifically erectile dysfunction. Their 

expectation of being able to achieve a spontaneous erection or an erection at all might not be 

met after treatment or disease progression. Erectile dysfunction, in return, might lead to 

depression and problems in their relationship. They may fear losing part of their male identity 

because they can no longer engage in penetrative intercourse (20). 


Another major stressor that can interfere with a patient's quality of life and mental well-being 

is urinary incontinence. It may be even more distressing to patients than erectile dysfunction 

(21). 


Some men might withdraw from going out in public and having social contacts because they 

are afraid of leaking urine uncontrollably and feel embarrassed to wear a diaper. 


It is important to distinguish this social isolation from social isolation caused by major 

depression to ensure adequate treatment for the patient (20). 
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1.11. Therapeutic Options Overview 


For any not a candidate for active surveillance or watchful waiting, there are different 

therapeutic options for any tumor stage. Interventional treatment options include surgery, 

radiotherapy, hormonal treatment, chemotherapy and immunotherapy.


Treatment will be chosen depending on the tumor stage and the patient's condition. If a 

patient's life expectancy is ten years or longer, he is a candidate for a therapy with curative 

intent. Curative prostate cancer therapies include radical prostatectomy, which can be done 

via retropubic open approach or laparoscopic and robotic-assisted approach, and radiotherapy 

Radiation therapy is considered a curative approach if there is no evidence of metastasis. 

Depending on tumor stage either Low Dose Rate Brachytherapy or High Dose Rate 

Brachytherapy are methods of choice. For later-stage diseases with bone metastasis, radiation 

is a palliative approach to increase life quality and decrease pain (7). 


1.12. Radical prostatectomy  


Complete resection of the prostate is a primary form of treatment for prostate cancer without 

metastases. This treatment aims to have no remaining prostate tissue left after the operation 

while avoiding urinary incontinence and preserving erectile function. Furthermore, compared 

to watchful waiting, a radical prostatectomy significantly decreases the risk of progression, 

metastasis, and mortality of patients who meet the following criteria; local tumor (T1b-T2 N0 

M0),  PSA 50 ng/ml and a general life expectancy of ten years or more (7). 


The three different surgical techniques that are commonly used today are robotic-assisted 

prostatectomy, laparoscopic prostatecomy, and retropubic opet prostatectomy. 


An approach is chosen depending on the surgeon`s specific skill set and the availability of 

instruments and assistants. An open approach has been the method of choice over decades, 

but today the laparoscopic and robotic-assisted approach is most widely used. Trends show 

that the robot-assisted technique may become standard practice in the near future in Germany. 


Post-operative complications after radical prostatectomy are generally low, with 21,6% 

independent of the technique that has been used. Common early post-operative complications 

are urinary tract infections and thrombotic events, which are non-surgical complications, 
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whereas late complications such as urinary incontinence, erectile dysfunction, and vesico-

urethral anastomosis are direct complications of surgery (22).  


Compared to an open approach, laparoscopic and robot-assisted prstatectomy decrease the 

trauma caused by accessing the prostate, blood loss and post-operative pain. The minimally 

invasive approaches also offer a less visible scar. Compared to laparoscopic procedures, the 

upsides of the robot-assisted approach are 3D visualization of the operating field and 

automatic compensation of any tremors. Advantages for the surgeon include a less straining 

position while operating and a relatively steep learning curve. In the US, this approach 

dominates with 80%, while 20% of cases are approached open, and laparoscopic radical 

prostatectomies are at less than 1% (23). 


1.13. Basics of Brachytherapy 


To perform a Brachytherapy (seed implantation) according to German and international 

standards, the institution where it is performed must have a certificate enabling them to work 

with radioactive materials. Seed implantation requires a multidisciplinary team consisting of a 

urologist, radiooncologist, radiophysisist and anesthesiologist. Equipment includes a 

transrectal ultrasound with a template, enough radioactive seeds with either iodine-125 or 

palladium-103, and software to calculate the exact position of each seed, as seen in the figure 

below. 


Preoperative preparation includes measuring the individual prostate volume with a transrectal 

ultrasound which can be done ambulatory or via a CT scan. With the help of nomograms, the 

correct quantity of seeds is calculated. The Seeds are 4mm long and 1mm wide cylinders 

covered with titanium and will permanently stay in the prostate tissue. Before the procedure, 

each patient receives oral antibiotic prophylaxis and an enema to reduce the risk of infection 

with coliform bacteria and reduce post-operative complications. The procedure can be 

performed with general or regional anesthesia (24).  The procedure is performed in general or 

regional anesthesia with patient in lithotomy position with hips flexed about 30 degrees and 

knees at 90 degrees. His feet are fixated on movable footrests with calf support and padding 

(17). After the patient is in a good position, a urinary catheter is placed to visualize the 

urethra. An ultrasound probe is placed in the rectum, and prostate is scanned from the base to 
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the apex in 5 mm intervals. It is important to have a good visualization of the prostate, 

urethra, and rectum. All data collected by ultrasound is used by the seed implantation software 

to calculate the exact number and location of seeds. Seed implantation is done by continuous 

control with ultrasound or X-ray (24). The dosage for iodine-125 seeds and for pallidum seeds 

is 125 Gy. The exact Seed position can be controlled intraoperatively via a computer program 

that calculates the dosage. If any correction of seed placement is necessary or the computer 

program recommends an additional seed to get the correct dosage, it can be done immediately. 

The transrectal ultrasound is used to aid the urologist in seed implantation the previously 

calculated position. To minimize the risk of seed migration, they are enveloped in a vicryl net 

and are deposited in chains, but single enveloped seeds can also be deposited individually. If 

at least 90% of the prostate tissue receives a radiation dose of 100% according to German 

guidelines, it is considered an excellent implantation.  


After the procedure is completed, a patient must wait 2-3 hours to have his catheter removed. 

If the patient can urinate after the catheter is removed, he can be released from the hospital on 

the same day. Before leaving, each patient will receive instructions on post-procedure 

behavior and instructions on when to come to a control appointment. Follow up is as follows - 

every three months for first two years, then two times a year for the next two years and then 

once a year for the six years (7).


The first control CT is done 4-6 weeks after implantation. The goal of this CT is to have a 

three-dimensional control of the seed location. With this control, the radiation physicist can 

calculate the final dose distribution and see the final position of the seeds in relation to 

surrounding tissues to ensure that there was no migration. Healthy tissue preservation with 

adequate radiation dose for tumor cells can be assured (24).


13



2. Aims and Objectives  


This study aims to record the quality of life after low dose rate brachytherapy  (LDR 

brachytherapy) and to compare it with other literature and references. 


Quality of life plays a crucial role after tumor therapy. In additionn to curative therapy, quality 

of life is the most important treatment goal. In the meantime, assessment of the health and 

psychosocial related quality of life in the field of oncology have become standard. They are 

becoming increasingly important, especially with the current demographic changes. The goal 

of maintaining or improving quality of life accompanies the entire course of the disease and 

treatment, starting with the diagnosis.


The questionnaires QLQ-C30 and QLQ-PR25 in Europe serve to record the general condition 

objectively. This QLQ-C30 questionnaire contains 30 questions and assesses the quality of 

life of oncological patients multidimensionally using ten subscales.


The QLQ-30 questionnaires can be used for patients with any malignancy and can be 

extended by a tumor specific questionnaire like the PR-25 which is specific for prostate 

cancer.   Other suitable modules were developed for QLQ-C30 as PRO (Patient Reported 

Outcome) instruments depending on the tumor disease. The European Organization for 

Research and Treatment of Cancer (EORTC) Quality of Life Questionnairs (QLQ-C30) with a 

prostate-specific module was used, which is currently the currently available assessment 

criterion for patients with prostate cancer to examine the quality of life in oncology for this 

disease.
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3. Materials And Methods 


The following study was performed for 12 years (Mai 2010-Mai 2021) with 338 participants. 

All patients had histologically verified low risk and locally confined prostate cancer and 

underwent Brachytherapy. From this patient cohort data from 317 patients about the quality of 

life and side effects after therapy could be obtained and for 287 patients a PSA is recorded 

between 1st and 2nd year as well. All patients signed informed consent papers and agreed 

with the data collection of their anonymized data and that it is used for scientific research. 

This study was approved by the ethics committee of the Landesärztekammer Hessen. The 

research was approved by the ethics committee of the Landesärztekammer Hessen. The 

retrospective study was performed during the working routine in the hospital 

Eichhofkrankenhaus Lauterbach. Before collecting the data, a thorough revision of 

brachytherapy indications was done for each patient. Each participant underwent a pre-

procedure discussion where an urologist explained treatment modalities, indications, side 

effects, risks, and complications. The patient and the doctor signed an informed consent 

document. The discussion took place in the urological praxis in Lauterbach via the standard 

formula Fa. Diomed. All collected data were verified and analyzed with a standard protocol 

(electronic patient chart, program TOMEDO) in practice.


3.1. Patient selection 


Between 2010 and 2021, 338 male patients with prostate cancer were treated with 

Brachytherapy. 317 patients were evaluated using questionnaires about post-therapeutic 

effects and quality of life. 


For this retrospective study, patients who fulfilled the following criteria were selected.


Histologically verified prostate cancer, IPSS>/= 10, Flow >15ml/s, residual urine < 50ml, the 

possibility for dorsal lithotomy position, at least 3 months since a transrectal prostate 

resection, Prostate volume </= 60ml
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3.2. Statistical methods


The official EORTC QLQ-30 scoring manual can be found on the official EORTC QLQ-30 

scoring manual website. Via linear transformation, Raw scores which are the direct results 

from the questionnaires are transformed into point values that range from 1-100. For function 

scales and life, and quality scales high values correspond to a favorable result because they 

indicate a high level of functionality and a high level of quality of life. Whereas for single 

items and symptom scales high values correspond to more negative results because they 

indicate more severe symptoms (25).


To put the collected data into relation, reference values from the EORTC were used (26).


Except for the quality of life scales, all questions have four possible answers ranging from     

1 to 4 

    Table 4  (Source 27).


   Function Scales 


   High scores indicate a high functioning of a patient. Five questions were recorded. 

   Table 5 (Source 27)


Symptom scales 


1. Not at all

2. A little

3. Quite a bit

4. Very much

1. Physical functioning: Questions 1-5

2. Role function: Questions 6 and 7

3. Cognitive function: Questions 20 and 25

4. Emotional functioning: Questions 21-24

5. Social functioning: Questions 26 and 27
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Contrary to the Function scales, for the symptom scales a higher value shows more suffering 

or symptoms. Ideally, scores would be as low as possible. 


1.	 Pain: Questions 9 and 19 


2.	 Fatigue: Questions 10,12,18


3.	 Nausea and vomiting: Questions 14 and 15 


Single items 


1.	 Dyspnea: Question 8 


2.	 Loss of appetite: Question 13 


3.	 Insomnia: Question 11 


4.	 Constipation: Question 16 


5.	 Diarrhoea: Question 17


6.	 Financial difficulties: Question 28 


For Questions 29-30 answering possibilities rank from 1 to 7 where 1 is very bad and 7 is 

excellent.


Quality of life scales 


1. Global Health 


For the assessment of Quality of Life, there is an additional questionnaire that is cancer-

specific. The prostate-specific questionnaire PR-25 was developed for patients with different 

stages of the disease but in this study, they were only used for patients with a locally confined 

tumor. The prostate-specific questionnaire is used in combination with the QLQ-C30 

questionnaire.


For the interpretation of this part, it is important to note that higher values indicate a lower 

quality of life. For questions about the future, high values indicate the level of positivity a 

patient sees toward the future. Answering possibilities for patients rank from 1 (not at all) to 4 

(very much) like in the majority of questions from the EORTC QLQ-C30 questionnaire (28). 
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3.3. Quality of Life Questionnaires and the EORTC


In our Study, Quality of Life Questionnaires by the EORTC were used. Currently, 15 

European countries, as well as Australia, Canada, and the US. 


In 1987 the first version of the QLQ was developed by the EORTC. The original intent was 

for them to be used only in clinical trials. Still, today, these questionnaires are used in several 

types of study, such as cross-sectional and longitudinal surveys. The goal of this questionnaire 

is to be accessible and usable regardless of cultural characteristics, to be suitable for 

independent use and to be expandable with other cancer-specific questionnaires. They were 

designed to aid the standardization of assessment and make data more comparable. 

Questionnaires consist of 30 questions which are meant to give a short overview of a patient's 

general health-associated quality of life. The supplementation questionnaires, which include 

questions that are targeted at a specific type of cancer, e.g., Urinary symptoms in prostate 

cancer or speaking and feeding difficulties in head and neck cancer, give a more detailed view 

of a patient's symptoms, side effects, and quality of life (29).  


The questionnaire can be interpreted using the official scoring manual. 


The questionnaire can be subdivided into subscales and single items. There are five functional 

scales, three symptom scales, a global health scale, and six single items. After interpretation 

with the scoring manual, each scale and the single item have a point score that ranges from 

1-100 (25). 


3.4. Reference values 


The QLQ-30 is the most common questionnaire which is used to evaluate the Quality of life 

after therapy, but its use is limited if there are no standardized values with which the results of 

the questionnaire can be compared to. The EORTC has collected Quality of life scores from 

the general population concerning functioning scales and global Quality of life. These values 

give an idea of how the general population sees their life quality and aid as a landmark for all 

other research results generated in this field of study.  Data from 11 countries from the 

European Union, as well as Russia, Turkey, Canada, and the US, were collected and sorted by 

gender and age. It was converted into comparable point values on the same scale as our point 
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values. These reference values are called EORTC QLQ-C30 Norm. Specific reference values 

also exist for the non-European countries on the list (30).  


Furthermore, the EORTC collected data on the life quality of cancer patients suffering from a 

specific type of cancer from clinical trials and epidemiological studies to create baseline 

values to which all newly completed QLQ-30 questionnaire results can be compared. The 

reference values listed in Table 1,2,3,4 can be accessed freely via the EORTC web page (26).  


At this point, only reference data for the QLQ-30 questionnaire is available, but not for the 

prostate-specific module.


3.5. Questionnaires


(Source 27)
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(Source 28)
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4. Results 


Tables 1- 4 show point values from this study (results) and reference data from the EORTC. 


The reference data includes values from the overall population of men in general and values 

from men with prostate cancer in all stages. 


 


The category of function scales consists of five subscales. High numbers are favorable 

because they indicate a good function. 


  Functioning scales

  Table 6 (Source 26)


Reference value: 
PCA all stages

Own Data All male 
population

Physical function 80,2 82,3 86,0

Role function 82,7 84,1 84,5

Cognitive function 83,2 84,8 76,6

Emotional function 76,6 78,3 85,2

Social function 80,2 83,5 86,7
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Symptom scales consist of three subscales where low values are favourable because high 

values indicate a high burden of symptoms.


    Symptome scales

     Table 7 (Source 26)


 


Single Items consists of six single items without subscales. Low values are favorable because 

high values indicate a high burden of symptoms.


     Single Items

       Table 8 (Source 26)


Reference value: 

PCA all stages

Own Data All male 
population

Fatigue 26,9 24,1 27,1

Pain 23,3 21,3 21,6

Nausea/
Vomiting

5,1 3,4 6,1

Reference value: 
PCA all stages

Own Data All male 
population

Dyspnea 16,8 11,1 15,5

Loss of 
appetite

10,4 10,1 9,6

Insomnia 24,5 23,3 23,6

Constipation 14,6 14,1 10,9

Diarrhoea 8,4 12,5 10,0

Financial 
Situation

9,1 8,9 10,4
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    Quality of life scales


    High values indicate a good Quality of life 

     Table 9 (Source: 26)


     PCA: Prostate Cancer 

     PV: Point Values Scale 0-100


PR-25 module 


There is no standardized reference data for the PR-25 module. 


The table shows results of four studies with different treatments for prostate cancer. High 

values for all symptom subscales indicate a high symptom burden. For Sexual activity and 

functioning, high values indicate a good function. 

Table 10 (Sources: 31, 32, 33, 34)


HDR: High Dose Radiation Brachy Therapy, EBRT: External beam Radiation Therapy, RPE: Radical 
Prostatectomy , LDR: Low Dose Rate Brachy Therapy, PV: Point values on scale 0-100  

Reference value: 
PCA all stages

Own Data All male 
population

Quality of 
Life

68,4 70,3 68,8

Scales

Erikson

2014


HDR+EBR
T

Selli

2014

RPE

Korde

2019


HDR+ERBT

Arrasa

2009


ERBT

Own Data

2022


LDRBT

(own data)

Patient 
Number 86 403 33 137 287

Urinary 
Symptoms 19 19,2 24,4 19,8 18,7

Bowel 
Symptoms

9 7 3,5 3,5 5,7

Hormone 
Symptoms

12 12,7 12,4 12,9 10,3

Sexual 
Activity 30 25,8 31,3 10,6 29,1

Sexual 
Function

60 52,0 43,9 50,9 51,7
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5. Discussion 


This study aimed to collect data about the life quality of low-risk profile prostate cancer 

patients after LDR brachytherapy and compare it with reference data (26). All patients who 

participated in this study were treated with a curative intent. There is relatively little data on 

the Quality of life after LDR Brachytherapy specifically. Reference data can be found in the 

EORTC manual. In our study, 317 patients filled out the EORTC QLQ-30 as well as the 

PR-25 questionnaire 12-24 months after they were treated for low-risk profile prostate cancer 

using LDR Brachytherapy. The results were converted into points from 1-100 for each 

question using formulas provided by the EORTC scoring manual, and results were compared 

to the reference data as well as other research studies in the field. 


For Functioning scales, Symptoms scales, single items, and the Quality of Life scale, all 

values from the reference data for the overall male population as well as the prostate cancer 

population show very little difference from our data. In the functioning scale, our patients 

rated all subscales of functioning slightly higher than the overall prostate cancer population. 

Values for the general male population in the subscales of Physical function, Role function, 

Emotional function, and social function were slightly better except for Cognitive function, 

which our patients rated 8,2 points higher. 


In all subscales of the symptom scale, our patients rated their symptoms slightly lower than 

the reference data of the overall male population as well as the prostate cancer population. 

They experienced less pain, fatigue, and nausea/vomiting. 


In the single items, the most significant differences can be seen for the category of Dyspnea, 

Constipation, and Diarrhea. Our patients generally experienced significantly less Dyspnea 

than both reference groups.  


Our patients experienced the same degree of constipation as the overall cancer population and 

these results were slightly higher than in the general male population. The only category in 

which our patients had a worse result compared to the other two examined groups was 

diarrhea. This could be due to the nature of Brachytherapy which puts some stress on the 

rectum. Insomnia, Loss of appetite, and financial situation scores showed almost no 

difference between all three groups. 


A study by Shin et al. investigated changes in health-related Quality of life after different 

methods of radical prostatectomy. Between 2014 and 2015, 258 patients answered the QLQ- 
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30 questionnaires. After 12 months, the biggest differences can be seen in the categories of 

emotional function, pain, financial situation, urinary symptoms, sexual function, and overall 

Quality of life. Patients in our study rated their emotional function significantly lower than in 

the reference data for the overall male population but higher than the overall prostate cancer 

population. and experienced more pain. Our patients ranked their financial situation as better, 

experienced fewer urinary symptoms, and rated their sexual functioning after treatment 

significantly higher. While most other categories in the mentioned study were rated as slightly 

better, it is interesting to note that the overall Quality of life 12 months after treatment was 

rated 5,9 points higher in our cohort (35).


A study by Morton et al. explores the question of changes in the health-related Quality of life 

of intermediate-risk prostate cancer patients who were treated with HDR- Brachytherapy and 

external beam radiation therapy. One hundred twenty-five patients completed EPIC 

questionnaires which are the US equivalent to the EORTC questionnaires. After treatment, a 

significant reduction in urine function, bowel function, and sexual function can be seen. 

Scores for hormone symptoms stayed constant (36).


A German Dissertation from 2022 investigated the Quality of life of cancer patients treated 

with HDR Brachytherapy. Fifty-seven patients completed the QLQ-30 questionnaires 12 

months after treatment. Our cohort rated all functioning subscales higher than in the 

mentioned study; the most prominent differences can be seen in role function (13,83 points) 

and cognitive function (11,5 points). A similar trend can be seen in the symptom scales, where 

our patients rated all symptoms lower than the mentioned study. In the single items category, 

our patient ranked all items except the loss of appetite as a lesser burden than the referenced 

research. The most significant discrepancy was seen in the category of insomnia, which our 

patients rated significantly lower (16,59 points). Our patients also rated their overall Quality 

of life better than the mentioned study. Our research is only somewhat comparable to the 

referenced research because the cohort includes patients with locally advanced prostate 

cancer. In contrast, our study included only the patients with organ confined prostate 

carcinoma (37).


For the PR-25 module, there is currently no reference database, but Table four shows studies 

that used the PR-25 questionnaires. The data is also not strictly comparable since patient 

groups are of very different sizes and have different stages of disease than our patients. 
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In a study from Erikson et al., 86 patients from Sweden who were treated for localized 

prostate cancer answered the PR-25 module (31). In Selli et al., 403 patients from different 

European countries who were treated for low to intermediate-risk prostate cancer answered 

the PR-25 module in various stages of treatment, including twelve months after, which are the 

values used in the table above(32). In a German dissertation by J.C. Korde, 33 patients were 

treated for different stages of prostate cancer using HDR-Brachytherapy as well as External 

Beam Radiation Therapy (33). In the previous referenced study, 137 patients with localized 

prostate cancer were treated with External Beam Radiation therapy (34). All studies show 

relatively similar results for the PR-25 module. Our patients experienced slightly fewer 

urinary symptoms but values ranked in between the other studies for bowel symptoms. Our 

patients experienced the least symptoms related to hormonal changes, while for sexual 

activity and sexual function, values again lie in between the other studies. 


Concerning the results of our study in comparison with reference data and other research, 

Brachytherapy has very similar outcomes compared to other treatment modalities for prostate 

cancer. It is superior in a few categories and inferior in others, but overall differences in point 

values are minor. Since there is relatively little data on the development of life quality of 

prostate cancer patients treated with LDR-Brachytherapy research where QLQ-30 and PR-25 

questionnaires are answered before, during, and after treatment would be very interesting and 

could give better insight on the actual changes in patients subjective view on their health-

related life quality for this specific treatment modality. 
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6. Conclusion 


Prostate cancer is among the most common cancers in men. Age has been identified as one of 

the major risk factors. Increasing numbers can be expected in Western countries because of 

the demographic changes in society. Quality of life plays an important role, especially for 

patients with early stages of disease, because they have the most options for different therapy 

methods. These include active surveillance, hormone therapy, chemotherapy, prostatectomy, 

or radiation therapy. 


For an early-stage disease with a localized tumor, guidelines suggest Brachytherapy with 

Iod-125 seeds as one curative approach. Brachytherapy is a minimally invasive approach that 

can be done in an ambulatory setting for most patients and only requires one intervention. 

Side effects of this method are mainly related to urinary tract and sexual function, which may 

have an impact on life quality for patients. In the past, evaluation of therapy methods was 

done primarily by looking at the mortality rate, life expectancy, and clinical symptoms. Still, 

new trends also focus on the overall quality of life. They are focusing more on a patient's 

subjective view of their health and functioning in life. 


This study aimed to evaluate the quality of life after LDR Brachytherapy for patients with a 

low-risk profile prostate carcinoma. Three hundred and seventeen patients were asked about 

their quality of life 12-24 months after therapy. To generate reliable, standardized results, the 

QLQ-C30 questionnaires from EORTC, which are designed for cancer patients, were used. 

Additionally, the prostate-specific module QLQ PR 25 was used to evaluate prostate-specific 

symptoms. 


In comparison with the reference data from EORTC, Brachytherapy showed identical to 

slightly better results concerning the quality of life than other therapeutic options. To ensure 

good results, it is essential only to treat patients who fulfill all criteria for the indications 

according to guidelines. The results of this study confirm that Brachytherapy is a valid option 

for patients with low-risk prostate cancer and a life expectancy of ten or more years.
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7. Summary 


The aim of this study was to analyze the Quality of Life after LDR Brachytherapy of 

patients with low risk prostate cancer and to compare it to other literature. The Study was 

performed using the QLQ-30 and the PR-25 questionnaires to collect data from 287 

probands. Since there is very little data on this exact topic, comparisons were made 

between LDR Brachytherapy and other treatments. In conclusion it can be said that our 

results showed a similar Quality of life for patients treated with LDR Brachytherapy. This 

study shows that LDR Brachytherapy is a valid option for patients with low risk prostate 

cancer. After therapy, a good Quality of Life is expected for these patients. 


Key words:


Prostate cancer; LDR Brachytherapy, Quality of Life, EORTC, Low risk prostate cancer, 

Rijeka, Germany 
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