
European Journal of Molecular & Clinical Medicine 

ISSN 2515-8260        Volume 09, Issue 07, 2022 

 

4210 
 

Role of Diagnosis, Screening, Treatment and Risk 

Factors in Prostrate Cancer 

 
Baha'a A. M. Alhroub

1*
, Omar H. I. Aqel

2  

1*
Specialist of Urology, Al Malakiya Clinics Hospital, Doha, Qatar  

2
Assistant Speciality of Urology, Dr. Moopen's Aster Hospital, Doha, Qatar 

*bahaalhroub@gmail.com, omaraqel@hotmail.com  

Abstract  

The most common cancer among males in eastern and western Europe is prostate cancer, 

which accounts for roughly 190,000 new cases yearly or 15% of all cancers in men. The 

condition's origins are mostly unclear, while hormonal variables and nutritional habits may 

indirectly contribute; several genes that may be connected to hereditary prostate cancer 

(HPC) have been found. Increased serum prostate-specific antigen (PSA) levels and/or 

questionable digital rectal examination (DRE) results can point to prostate cancer. 

Nonetheless, a definite prostate biopsy was required for a conclusive confirmation. The best 

course of action is determined by the patient's condition, overall health, disease severity, and 

first PSA stage. Radical prostatectomy and radiation treatment (with or without hormone 

deprivation therapy) might be the best options in the cases mentioned of local disease . In 

patient with well or poorly differentiated tumors and a mortality rate of fewer than 10 years, 

the observant delay is recommended as the preferred approach. In 80–85% of instances of 

progressive disease, hormone deprivation therapy is the preferred treatment when paired with 

radiation for advanced or metastatic or bulky illness. It is helpful but not therapeutic in these 

cases. Although Docetaxel has recently been shown to increase life expectancy and overall 

survival (2 to 2.5 months), individuals who acquire hormone-refractory prostate cancer 

illness (HRPC) must be examined for treatment. 
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Introduction 

In northern and western Europe, prostate cancer is men's most common type of cancer. 15% 

of all newly diagnosed cancer cases in males occur annually, or around 190,000. Around 19 

and 55 annual incidence rates (ASW) per 100,000 people were recorded in Europe in 2000. 

Higher than any other disease, the frequency has risen in most European nations during the 

past 20 years; in Europe, as in many affluent nations, it has risen by roughly 10% per 5 years 

(more in Sweden and France). The rate of mortality hasn't been rising as swiftly. Prostate 

cancer causes about 80,000 fatalities per year in Europe. Although the development of 

prostate-specific brought on significant increases in prostate cancer deaths, the Prevalence of 

prostate cancer in the USA increased significantly with the implementation of PSA screening 

in the 1980s; from 1995 to 1998, The Prevalence remained steady while mortality rates 

declined significantly. 

In the 1990s, 67% of European men had survived prostate cancer five years following their 

original diagnosis. From 59% in the smallest patients (under 55 years old) to 70% in the 

larger age group of individuals (65–74 years), survival grew somewhat with age before 

declining to 52% in the oldest individuals (those 85 years or above). 5-year survival rates 

were 75% between 1983 and 1994 [1]. The delayed geographical and temporal distribution of 
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transrectal resection and PSA testing, both resulting in improvements in the identification 

(occurrence) of the prostate cancer from 52 to 67%, should be considered when comparing 

prostate survival rates in European populations. In most nations, improved survival through 

time has been seen. For European patients diagnosed with prostate cancer, there are 

significant national variations in life expectancies: Poland, Malta, Portugal, and Denmark, for 

example, had low 5-year survival rates (less than 42%). 5-year survival rates were generally 

higher in Austria, Germany, France, and Ireland (more so than for prostate tumors with an 

excellent early prognosis). 

In comparison to American patients, European patients had a much poorer 5-year survival 

rate for prostate cancer (57% against 82%). Incorporating small lesions or completely 

asymptomatic lesions found through screenings and pre-clinical diagnostic activity will 

increase survival for this malignancy in one variable to the extent of an area where such 

engagement is less common. Such behavior is expected to impact the higher Prevalence of 

prostate cancer in the USA, leading to higher survival rates for American patients. Depending 

on the stage at discovery, the five-year relative survival ranges from 80% or more when the 

prostatectomy is the only site of cancer to roughly 25% when bone metastases are included 

[2]. It is the second most common cancer in men, accounting for 12% of all cancer cases. 244 

males out of 100,000 had prostate cancer, which was the Prevalence. The 5-year incidence, or 

the proportion of those still alive who had received a prostate cancer diagnosis five years or 

less before the follow‐ up, was 152 per 100,000. Prostate cancer has largely unidentified 

origins, while hormonal variables and food may have some indirect effects. Ionizing 

irradiation, industrial cadmium exposures, and maybe vasectomy account for a small 

percentage of instances. Although prostate cancer is rare in Japanese men in Japan, it is more 

common amongst Japanese men in Hawaii, where it is more common than in Hawaiian white 

men. These findings, along with previous research demonstrating a tendency for migrant 

populations' prostate cancer risk to resemble that of their home nation, clearly imply that 

external conditions play a role in the significant variations in risk observed between nations 

[3]. Observational studies have proposed numerous risk factors for prostate cancer. Still, the 

scientific proof for these hypotheses is patchy or contradictory (e.g., the background of 

benign prostatic hyperplasia, surgical intervention, sexually transmitted diseases, level of 

sexual behavior, androgen receptor hormones, mass or obesity, tobacco smoking, liquor and 

tea utilization, lower consumption of vitamins E, D, and S). Nutrition is one of the main 

environmental stimuli. The preponderance of prospective studies and case-controlled research 

demonstrates that increased consumption is linked to an elevated risk in communities with 

higher average dietary patterns. Daily consumption of fat, saturated/animal fat, red meat, 

milk, and dairy may raise risk, while diets packed with vegetables may be beneficial. 

According to current research, eating a diet full of vegetables and low in fat, red meat, milk, 

and milk products represents the most efficient way to avoid prostate cancer. Producers 

appear to have a somewhat higher risk of developing prostate cancer. Although this theory is 

theoretical, it is likely that some pesticides or herbicides, functioning as hormone moderators, 

may affect the risk for prostate cancer. Metalworkers and those exposed to polycyclic 

aromatic hydrocarbons have a higher chance of developing prostate cancer. For relatives of 

patients with prostate cancer, there is a two- to three-fold greater chance of developing the 

condition, suggesting a genetic component to the disease's danger. Numerous genes in the 

prostate gland are implicated in the breakdown of androgens. There is insufficient evidence to 

prove that screening reduces prostate cancer morbidity [4]. The advantage is a higher 

probability of early disease discovery upon diagnosis because it is more probable to be 

treatable. 

Nevertheless, latent malignant cells that are insufficient to experience indications or even 

have an impact on survival occur in roughly 30% of men over 50. Such latent tumors would 
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be more likely to be found through screening (rather than aggressive disease). As a result, 

these guys would have pointless testing and prostate therapeutic agents. Two out of every 

three men with abnormal PSA screening tests are considered cancer-free. Repeated PSA 

testing, ultrasonography, and biopsy are required, and the worry of waiting for findings 

before malignancy can be ruled out. The possible side effects of medication, like infertility, 

diarrhea, urethral perforation, and mortality, are also severe worry [5]. 

Occurrence 

Prostate cancer typically develops in the peripheral region of the prostate, typically in the 

back. Of the remainder instances, 15% are caused by the core region and 10-15% by the 

transition region. In many instances, high-grade prostatic intraepithelial neoplasia (HGPIN) 

may be connected to or precede malignancy. Centrally, remotely, and directly invading 

seminal vesicles, the ureter, or adjacent tissues are all ways that prostate cancer might spread. 

Remote metastases may develop due to early lymphatic dissemination or visceral 

hematogenous spread dissemination, typically to the skeleton. Some genotypes have been 

shown to possibly have a role in heritable prostate cancer (HPC). Hereditary prostate cancer 

locus-1 (HPC-1), the first reported gene locus, is situated in the 1q24–1q25 region, even 

though other regions that may be related to HPC have also been reported. Cancer suppressor 

genes like p53, RB 1, or PTEN can be mutated or neutralized, while oncogenes like Myc are 

amplified, which is connected to a more severe outcome [6]. Higher Gleason grades and 

stages usually correlate with alterations of tumor suppressor genes. Additional genetic 

alterations may influence the apoptosis processes, such as increased levels of p53, BCL-2, an 

antiapoptotic molecule, and fatty acid synthase (FAS). Adenocarcinomas make up 95% of all 

prostate cancers. Signet-ring carcinoma, Squamous cell carcinoma, neuroendocrine 

carcinoma, transitional carcinoma, or sarcoma make up approximately 10% of cases [7]. 

Symptoms 

Not many symptoms are observed during the initial stages of prostate cancer. However, as 

cancer progresses, the patient may experience the following symptoms since cancer grows 

and spreads to various body parts. 

  

 Blood discharge in the urine 

 Blood discharge in the semen 

 Weight loss 

 Bone pain  

Other historically linked to prostate cancer include erectile dysfunction, visible haematuria, 

and lower urinary tract symptoms (LUTS), which include nocturia and weak urine flow. 

Nevertheless, it is exceedingly difficult to differentiate between benign illnesses impacting 

the prostate, like benign prostatic hypertrophy (BPH) and prostatitis and prostate cancer, due 

to the extensive overlap in symptoms between these two conditions. Men who have 

symptoms tend to have their prostate cancer diagnosed. In older men with lower urinary tract 

symptoms (LUTS), visible haematuria, or erectile dysfunction, prostate cancer must be 

investigated. A clinical challenge is posed by LUTS, which is a frequent presenting symptom 

of benign prostate disorders, including benign prostatic hyperplasia (BPH) and prostatitis. 

The risk of prostate cancer or the stage at identification is not strongly correlated with the 

severity of LUTS. [8] 

  

Types 

Adenocarcinomas, also known as glandular prostate cancers, represent the most prevalent 

kind of prostate cancer. About 99% of all prostate cancers are these. They grow first from 
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glandular cells that generate the fluid in the prostate. Subtypes of prostate adenocarcinomas 

include: 

Acinar adenocarcinoma, sometimes called conventional adenocarcinoma, constitutes the most 

common form of prostate cancer—adenocarcinomas of this type account for 95% of all cases. 

The prostate's outer or exterior region is where malignant cells begin to multiply. A digital 

rectal exam could help the doctor find this sort of cancer. Ductal adenocarcinoma of the 

prostate is far less common, and whenever it does arise, it commonly coexists with acinar 

adenocarcinoma. Cancer cells seem more prevalent in the prostate, yet they can still influence 

the periphery. It is a more extreme form of prostate cancer than acinar adenocarcinoma and 

often has a Gleason score of at least 4. 

  

Risk Factors 

Age 

 Cancer is considered an older adult's disease due to the increased risk associated with 

growing old. However, males over 65 make up more than two-thirds of all occurrences of 

prostate cancer, whereas men under the age of 40 have a very low chance of developing the 

disease. Males here between the ages of 75 and 80 had a 50% probability of prostate cancer, 

thus according to postmortem data. 

  

Race 

The race is a major risk factor for prostate cancer. Asian men get the lowest risk, while 

Caucasians have an intermediate risk, and African-American men have a significant 

possibility of prostate cancer as well as the associated death. This racial tendency has been 

related to identical genetics and vulnerability to similar environmental and/or lifestyle 

modifications. 

  

Family history 

It has been discovered that prostate cancer tends to run in families more commonly, which 

may be a sign of a hereditary propensity. Reports show that 15 to 20 percent of men with 

prostate cancer have at least one family member with the disease. First-degree relatives of 

patients are between two and three times more than the average person to develop prostate 

cancer. High Prevalence of prostate cancer, the accumulation of cases in families may result 

from sharing a gene pool, exposure to comparable environmental factors, eating certain 

foods, or simply being at random. 

  

Genetic factors  

According to estimates, genetic factors contribute to 50% of the risk of developing prostate 

cancer. Nearly 100 such variants have been discovered by genome-wide association studies 

(GWAS), which examine the genetic material for genetic polymorphisms that are more 

frequently present in an illness than in the general population. These variants get a 

multiplicative effect on raising the threat of Prostate Cancer occurrence. It is hypothesized 

that such genetic variants are a key factor in the incidence of the prostate. Breast cancer 

antigen 1 (BRCA1) and breast cancer antigen 2 (BRCA2), two tumour suppressor genes, 

have also been related to a 15%  and 25% increased risk of PC, correspondingly [9]. 

  

Serum Sex Hormones 

It has been hypothesized that serum sex hormones affect the risk of prostate cancer. Because 

of their crucial function in the clonal expansion of both healthy and malignant prostate cells 

through androgen receptor signaling, androgens especially have been linked to the 

pathophysiology of prostate cancer. In future case-control research, the relationship between 
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healthy men's plasma levels of sex hormones and sex hormone-binding globulin (SHBG) and 

the eventual emergence of prostate cancer was examined. Results showed that decreased 

circulating estradiol concentrations were another risk factor for prostate cancer, along with 

elevated increased circulating testosterone and lower levels of sex hormone-binding globulin 

(but also within normal endogenous ranges). A prospective cohort study included 690 

controls and 113 males who later had prostate cancer. The Endogenous Hormones and 

Prostate Cancer Collaborative Group found no significant association between the risk of 

prostate cancer and serum sex hormone production after pooling data from 18 possible future 

researchers who studied men from around the world (n=3880 with the occurrence of prostate 

and n=6430 controls). 

  

Diet and Nutrition  

Studies on the relationship between nutrition and the growth of prostate cancer have been 

conducted for a long time, but the findings have produced contradicting information. 

Alcohol, lipids, dairy products, and red meat in abundance have all been linked to a higher 

risk of prostate cancer. It is believed that eating fresh produce will lower the risk. Prostate 

cancer risk has been related to higher consumption or raised serum concentrations of the 

omega-3 essential fatty acid linolenic acid. 

 
Figure 1. Schematic illustration of the risk factors involved in prostate cancer reproduced 

from [9]. 

 

Screening Methods 

The digital rectal examination (DRE), prostate-specific antigen (PSA) test, or perhaps both 

are now the mainstays of clinical practice since prostate cancer significantly increases 

mortality and morbidity. A PSA test is administered to over half of all Canadian men over 40 

at some point in their lives, and the DRE is typically included in a routine primary care visit 

for men. The DRE may not considerably lower mortality, according to some substantiation, 

but may result in high false alarms and unnecessary invasive diagnostic tests that can cause 

pain, sexual dysfunction, and bladder problems, as well as misdiagnosis and undertreatment 

of prostate cancer. 
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Pre-Prostate-Specific Antigen (PSA) Screening  

First-Line Test 

 It was suggested by the studies that PSA could not be used for early Prostate cancer (PC) 

detection due to the overlap in PSA levels in men with BPH, prostatitis, and PC. A study 

showed that males without concerning DRE findings could utilize PSA with the first PC 

screening test. Following the widespread adoption of PSA testing, PC incidence rates 

increased as the inventories of previously undetectable PC were revealed. As a result, a novel 

diagnostic classification (T1c), which now represents PC with a normal DRE as the stage 

most frequently encountered in practice, was developed. PSA Velocity (PSAV) correlates 

with both PC risk and aggressiveness. Still, it is confounded by BPH and prostatitis, and its 

limited utility is limited due to the time required to determine whether PSA increases persist. 

Improvements have been decided to seek to increase the selectivity of PSA testing even 

though elevated PSA levels can be induced by circumstances other than PC. Concerns 

regarding the possibility of causing needless biopsies, overdiagnosis, and early treatment of 

screen-detected, indolent tumors with potential negative side effects have led to challenges to 

PC screenings [11]. In PSA between 4.0 and 10.0 ng/mL, free PSA/total PSA ratio 
could help determine the relative risk of prostate cancer. 
  

Digital Rectal Examination 

The lower rectum, pelvis, and lower belly are all examined during a digital rectal exam 

(DRE). DRE is a low-cost test that is simple to carry out in a clinical environment. 

Individuals with an early diagnosis of prostate cancer frequently have a digital rectal 

examination (DRE) as part of a urologist's clinical evaluation. The indications for family 

practice referral to healthcare owing to a diagnosis of prostate cancer include an irregular 

DRE or an elevated PSA level.  

Data from a meta-analysis suggest that adding a DRE increases the sensitivity of a raised 

PSA to identify prostate cancer from 72% to 90%. However, this is based on a raised PSA 

threshold of >4 ng/ml in an era where widespread PSA testing was not adopted. We, 

therefore, believe the absolute increase in sensitivity that DRE offers is limited. There could 

be drawbacks to performing DRE. It is estimated that 15.8% of men feared a DRE, and 

26.5% felt ashamed, and this may add a barrier to seeking medical care.  

  

Diagnosing  

In the case of a normal PSA result, DRE is a crucial evaluation component that can separately 

indicate prostate cancer. DRE proponents contend that it is affordable, so by individuals and 

in the hands of a medical professional with clinical training, it may boost the accuracy of a 

PSA test performed in solitude. More recent imaging techniques provide the ability to 

identify prostate tumors, including magnetic resonance spectroscopic imaging (MRSI) and 

endorectal coil MRI. Nevertheless, it has yet to be proven whether these methods increase 

cancer detection rates when matched to comprehensive biopsies in unselected individuals. 

Men with elevated PSA values and one or more negative biopsies might benefit from 

MRI/MRSI. 

Transperineal ultrasound (TRUS) was first created to direct transperineal examinations. Since 

it could pinpoint the amount and location of tumors in glandular that were outwardly normal, 

it appeared to be superior to DRE in the pre-PSA period. The yields and precision of TRUS 

were fairly good since examinations were often only done on patients who were highly likely 

to have prostate cancer. Watanabe and associates initially claimed an average precision of 

80%. As the technique was further analyzed, it became clear that prostate tumors were 
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typically anechoic or hypoechoic; hence, early malignancies may be detected by directing 

biopsies to such locations rather than areas of capsule bulging or anatomic deformation. With 

the introduction of PSA screening, it became possible to identify malignancies with tiny, 

ineffable tumors. As these tumors' ultrasound anomalies were frequently fewer and more 

ambiguous, increasing the sensitivity of identification, the accuracy and positive predictive 

value of TRUS decreased. According to reports, localized infarction and prostatitis can look 

like hypoechoic lesions on ultrasonography, leading to many false-positive results. 

 Recent studies reveal a positive predictive accuracy of 34% when utilizing only conventional 

ultrasonography. Hypoechoic lesion-directed biopsies have decreased importance in prostate 

cancer detection in recent years due to a tendency to greater core quantities at biopsy, lower 

PSA criteria for biopsy, and younger age at screening. TRUS is essential for directing 

transrectal biopsy because the biopsy sample site is becoming critical for providing 

appropriate negative predictive value (NPV) at the time of biopsy, even if it is generally 

unlikely to discover malignancies not identified by sample selection. 

  

MRI 

Prostate cancer detection via MRI has been the subject of much research. Endorectal coil 

MRI provides improved visibility of the prostate's zonal structure and the size and location of 

tumors inside the gland. Cancer visualization is often done on T2-weighted pictures since 

cancer appears black on these images, even though T1-weighted images are also acquired. 

Limited research has been done on detecting prostate cancer using MRI alone. Due to the 

possibility of isointense lesions in T2-weighted images, MRI has a relatively low sensitivity 

and a low specificity in patients who have not been carefully chosen. Similar to 

ultrasonography, it is doubtful that adding endorectal MRI to systematic biopsy could 

significantly improve cancer diagnosis. Endorectal MRI may improve the capacity to 

categorize the risk of prostate cancer in individuals with prior negative biopsies and 

noticeably high blood PSA [12]. Multiparametric MRI(mpMRI) uses a combination of 

techniques to help improve the taction of prostate cancer: Conventional MRI, Dynamic 

contrast enhanced (DCE) sequences, Diffusion weighted imaging (DWI), and MRI 

Spectroscopy (MRS).  

  

Prostate Biopsy 

The most popular technique for diagnosing prostate cancer is a needle biopsy. TRUS-guided 

biopsy has always been the accepted method. Several sample plans are available, with core 

counts ranging from six to a comprehensive 24-core saturation biopsy. Modern MRI-guided 

biopsy techniques selectively find clinically significant lesions and outperform conventional 

systematic biopsy. Selective sampling of lesions shown to be worrisome on mpMRI is done 

during an MRI-guided biopsy. Targeted prostate biopsy is performed using several 

techniques, including cognitive fusion, MRI-TRUS fusion, and direct MRI-guided (in-bore) 

biopsy. A first mpMRI localization is obtained during an MRI-guided biopsy to identify areas 

where a tumor is likely to present. The T2 anatomical scan was taken a right before the 

resection to map this information. A non-magnetic biopsy needle targets the suspected 

tumorous areas for examination. Fast T2 pictures are taken after the needle has been inserted 

into the prostate to determine the exact delivery. This method has been demonstrated to work 

well in patients with increasing PSA and a previous negative TRUS biopsy for clinically 

relevant malignancies. 

In-bore biopsy necessitates a sizable original investment in MR-compatible biopsy gear and 

competitiveness for MR scanner usage. This biopsy procedure is slightly less popular in 

current practice due to logistical complications and scheduling challenges brought on by 

collaboration between urologists, radiography, and anesthesia. Cognitive fusion biopsy is the 

https://stanfordhealthcare.org/medical-conditions/cancer/prostate-cancer/assets/biopsy-for-prostate-cancer.html
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easiest method for adding mpMRI data into a prostate biopsy. As with other MR-guided 

methods, individuals needing a prostate cancer examination undergo mpMRI, where lesions 

of relevance are found. Compared to the mpMRI scan, the surgeon individually identifies 

these lesions for TRUS biopsy utilizing anatomical structures visible on ultrasound. Sciarra et 

al. looked at this method for individuals with consistently increased PSA and negative TRUS 

biopsy results. 

Compared to saturation biopsy, cognitive fusion biopsy had a considerably higher CDR (45.5 

versus 24.4%). Unlike the direct MRI-guided biopsy, the MRI-TRUS fusion biopsy was 

created to enable biopsies to be performed in an office environment. Various software 

systems must be used to connect the MRI data with the ultrasonography data for a more 

precise biopsy. It has repeatedly been shown that MRI-fusion biopsies are superior to 

conventional methodical biopsies at identifying clinically relevant prostate cancer [13]. 

  

Treatments 

When choosing a prostate cancer therapy, the prognostic parameters, which include the initial 

PSA level, clinical TNM stage, and Gleason's score, have been taken into account, along with 

additional variables, including age, baseline urine capacity, and comorbidities. Physicians 

now can risk-classify individuals and recommend therapy based on disease prognosis and 

patient preference because of advancements in prostate cancer treatment and detection. The 

accepted standard of care for males with stage I–III prostate cancer is monitoring, 

prostatectomy, and radiation. All stage IV and high-risk stage III patients can achieve a long-

lasting remission after testosterone ablation by surgical or pharmaceutical castration. 

First-generation antiandrogens like flutamide and bicalutamide can help in this situation. 

Stage IV, on the other hand, is defined by castration resistance, characterized by genetic 

alterations in the receptor gene, and the outcome is dismal. 

 

Active Surveillance 

A planned approach called active surveillance uses anticipated intervention and monitoring as 

its primary therapeutic strategies for prostate cancer. Active monitoring has been identified as 

the best approach for individuals with low-risk malignancies or short life expectancies. The 

critical elements characteristics, medical conditions, life span, adverse effects, and patient 

preference—are often based on the criteria for close monitoring. Prostate cancer trigger 

factors include PSA levels and clinical or histopathological advancement. 

  

The benefits of active monitoring include maintaining erectile function, lowering treatment 

costs, preventing the wasteful chemotherapy of malignancies that are not active, and 

maintaining life quality and regular activities. Its drawbacks included the possibility of cancer 

spreading before diagnosis, lost chances for a cure, the requirement for a complicated therapy 

with adverse reactions for more severe and aggressive forms of cancer, decreased 

opportunities of potency conserving, more after surgery, the possibility of patient anxiety 

increasing, and the requirement for frequent medical exams. 

 

Radical Prostatectomy 

A radical prostatectomy occurs when the prostate gland is surgically removed by open or 

laparoscopic surgery. Small abdominal incisions or perineal incisions are needed for the 

treatment. After receiving cryotherapy, brachytherapy, or external beam radiation treatment, 

patients with local relapse are often advised to undergo radical prostatectomy if there are no 

metastases. However, this could result in more morbidity. The best candidates for radical 

prostatectomy include patients with organ-confined prostate cancer under 70, with an average 

lifespan of more than ten years and little to no complications. 
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There are some difficulties with using it, though. These side effects include leakage and 

sexual dysfunction brought on by surgically damaging the erectile neurons and urinary tract. 

 

Cryotherapy 

Under ultrasound guidance, cryoprobes are surgically inserted into the prostate using this 

technique. It entails holding the prostate gland at a temperature between 90 and 200 degrees 

Celsius for around 10 minutes. But, there have been reports of issues with this technique, 

such as rectal discomfort, urine leakage, and urinary retention, as well as sexual dysfunction 

and perforation. 

 

Radiation therapy 

One of the best treatments for applying high radiation doses to eliminate prostate cancer cells 

is radiation therapy. Through various methods, including brachytherapy (the use of seeds 

injected into the body) and external beam (where the energy is transmitted through the skin to 

the malignant spots), radiation is delivered to diseased cells. Radiation treatment aims to 

deliver high-energy rays or particle doses exclusively to the prostate while sparing the 

surrounding healthy tissues. These dosages are determined by prostate cancer prevalence. 

This therapy is seen as an acceptable option for individuals who are not candidates for 

surgery. 

  

Hormonal Therapy 

Androgen deprivation therapy is another name for hormonal treatment (ADT). Psychotherapy 

for advanced and/or metastasized prostate cancer employs this method. It works by blocking 

the synthesis of testosterone and other male hormones, which stops prostate cancer cells from 

being fed by these hormones. Consequently, the suppression of androgen's effect on the 

androgen receptor is caused by much lower amounts of male hormones. This is frequently 

accomplished by injecting luteinizing hormone-releasing hormone (LHRH) analogs or 

antagonists, bilateral orchiectomy, or medical castration. By enhancing hypophysis receptors, 

the LHRH analog mainly increases luteinizing hormone (LH) levels and follicle-stimulating 

hormone (FSH). This allows the drug to downregulate hypophysis receptors, resulting in a 

simultaneous decrease in LH and FSH stages and a suppression of testosterone production. 

Triptorelin, goserelin, and leuprolide are common LHRH agonists [14]. 

 

Chemotherapy 

This employs anticancer medications for eradication or stopping the spread of malignant 

tumors. After studying and comprehending genetics, diagnosis, and therapy for decades, 

there's been improvement in the delivery of anticancer drugs. Docetaxel is the most often 

used chemotherapy medication for prostate cancer. 

 

Docetaxel 

Docetaxel is the first-line standard treatment For prostate cancer cells resistant to castration; 

this is an antimicrotubule drug that binds to the tubulin to prevent spindle depolymerization, 

preventing cell division during mitosis and kicking off apoptosis. The key prerequisite for 

Docetaxel's activation is CYP3A. Docetaxel tolerance becoming established has indeed been 

linked to recurrence. Docetaxel susceptibility has been connected to a rise in P-glycoprotein 

production from the multidrug resistance (MDR) 1 gene. 

 

Cabazitaxel 

A new antineoplastic semi-synthetic drug called cabazitaxel is made from the branches of 

different yew tree species (Taxus). Typically, Jevtana is the name under which it is sold. A 
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second-generation treatment called cabazitaxel aims to reduce docetaxel tolerance. Due to the 

extra methyl groups, it exhibits a limited affinity for P-glycoprotein. It is broken down by 

CYP3A4/5 and CYP2C8 (10–20%) in the liver tissue. Frequent adverse effects of its usage 

include hypotension, bronchospasm, renal failure, neurotoxicity, tiredness, alopecia, and 

widespread rash/erythema. Additionally, there have been cases of electrolyte imbalances and 

dehydration brought on by diarrheal fatalities associated with Cabazitaxel medication. 

 

Combination Therapy 

Combination therapy has proven to be a successful method for the treatment of prostate 

cancer. A combination treatment method was created to treat castration-resistant prostate 

cancer and other types of prostate cancer. There are no medications licensed to treat 

castration-resistant prostate cancer (CRPC). However, they can add a few months to a 

patient's life expectancy, whether alone or in conjunction with other treatments. The prostate 

cancer that is now being treated is incurable, and with time, the illness develops into the 

castration-resistant genotype. Drug combinations with presently available prostate cancer 

treatments may effectively prolong life and inhibit tumors [15]. 

 

Conclusion 

The second biggest cause of mortality for males worldwide is lung illness, followed by 

prostate cancer. As biomarkers for the illness that reveal the stage and origin of cancer, 

frequently altered genes, proteins, and pathways linked to an elevated risk of prostate cancer 

growth can be employed. Additionally, biomarkers can provide details on the kind of cancer 

treatment necessary. Prostate cancer therapy that is efficient and well-targeted is urgently 

needed. Only a few people benefit from the available prostate cancer therapies, and most 

people diagnosed have significant side effects that lower their quality of life. Antibiotic 

resistance is a drawback to anticancer therapy and is a side effect of chemotherapeutic, 

radiation, and hormone therapy. Studies on nanotechnology, gene therapy, and other 

medicinal plants have demonstrated that these methods can restore chemosensitivity in 

resistant tumor cells while minimizing negative effects. Potential therapy options for prostate 

cancer include targeted treatments based on cellular circuits, genetic matter encased in 

nanocarriers that are target specific with slow release, and traditional medicinal fractions and 

chemicals. 
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