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ABSTRACT

Relevance: Prostate cancer (PCa) remains a leading cause of morbidity and mortality among men. Traditional diagnostic methods face
limitations in detecting clinically significant cancer. Saturation biopsy, which involves collecting tissue from more points, has improved
diagnostic accuracy, especially in patients with elevated prostate-specific antigen (PSA) levels. This study compares saturation and standard
biopsies regarding PSA levels, cancer detection rates, and complication frequency.

Prostate biopsy is the primary diagnostic method for PCa. Saturation biopsy, involving more than 21 cores, is recommended for patients with
previously negative biopsy results but persistent suspicion of PCa. We analyzed our experience to evaluate the applicability of saturation
biopsy as a primary diagnostic method for patients suspected of having PCa.

The study aimed to assess the efficiency of saturation biopsy compared to the traditional biopsy technique in patients at various prostate-
specific antigen levels.

Materials and Methods: This study included 1807 patients divided into two groups. Group 1 (n=93) underwent saturation biopsy with
tissue sampling from 21-28 cores for PSA levels between 4 and 10 ng/mL. Group 2 (n=1714) underwent a standard biopsy with 12 cores for
PSA levels between 3.9 and 19.7 ng/mL. Outcomes were evaluated using the Clavien-Dindo classification.

Results: PCa detection rates were 50.5% in Group 1 and 46.4% in Group 2. Among patients with PSA levels below 10 ng/mL, saturation
biopsy demonstrated superior detection rates (50.5% vs. 42.4%). The complication rates in both groups approximated 5%, with no significant
differences observed.

Conclusion: Saturation biopsy is an effective diagnostic method for patients with PSA levels between 4 and 10 ng/mL. It improves cancer
detection without increasing the risk of complications. This method is recommended as a primary diagnostic tool for selected patient
categories.
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CarypanuoHHasi U CTAaHAAPTHAsA OMOIICHS NPeACTATEbHOM KeJIe3bl:
CPaBHUTEJbHBIN aHATU3 3P PEeKTUBHOCTH U 0€30IIACHOCTH
NPHU Pa3JIUYHBIX YPOBHAX MPOCTAT-CHEHU(PUIECKOr0 AaHTHUIEHA
(KIMHHYECKOe HCCiIeI0OBAHME)

H.E. Epmex’?

'PI'KTI «Axademus eocyoapcmeennozo ynpasnenus npu Ipesuoenme PKy, Acmana, Pecnyonuxa Kazaxcman,
IV «Kvipevizckas 2ocyoapcmeennas Mmeouyunckas akademusi um. Axynbaesay», Buwkex, Kvipevisckas Pecnyonuka

AHHOTADUA

AkTyaabHocTh: Pak npencrarensHoit xene3sl (PIDK) ocraercs Bemymiedl mpudamHON 3a007€Ba€MOCTH U CMEPTHOCTH CPEIU MYKUHH.
TpaauioHHBIE METOABI THATHOCTHKU CTAJKHMBAIOTCS C OTPAHUYEHMSIMU B BBISBICHUH KIMHHYECKM 3HAYMMOTO paka. BHenapenue cary-
panMoHHON OHMOIICHH, Ipeaoararonmeii 3a00p TkaHeil U3 OOJIBIIETO YHCNIA TOYEK, YIYUIIHIO JHATHOCTHYECKYI0 TOYHOCTh, OCOOSHHO Y
MAIMEHTOB C MMOBHIILIEHHBIMU YPOBHSAMH IpocTaT-crennduyeckoro anturena (IICA). IIlpoBoaurcs cpaBHUTEIBHBIN aHAIN3 CaTyPaluOHHOM
U CTaHAAPTHOW OWOIICHii B 3aBUCHMOCTH OT ypoBHs [ICA, BBISBISIEMOCTH paka U YaCTOTHI OCIOKHEHUII.

Buoncus npeacrarensHOMM jkele3sl IBIIeTcs OCHOBHBIM MeTosioM nuarnoctukn PIDK. Caryparpionnas Guorncus npeacTaTebHON JKeJe3bl
Oonee yeM u3 21 TOYKM PEeKOMEHIYETCs MALMEeHTaM, Y KOTOPBIX paHee ObUTM OTpHULATENbHBIC PEe3yabTaTbl OMOICHH, HO COXPaHSETCs Mo-
nospenue Ha PIDK. MBI npoaHann3upoBaIi Halll OIBIT JUIsl OLIEHKH IIPUMEHHMOCTH CaTypallMOHHOM OMOIICHHU IpeCTaTeIbHON JKeJIe3bl B
Ka4yecTBE NEPBUYHOMN IMAarHOCTUKY MALMEHTOB ¢ noxo3penueM Ha PIDK.

Leas uccaemoBanus — OLEHUTH 3()(GEKTHBHOCTD CAaTyPAI[MOHHOI OHOIICHHU TPeCTaTebHON JKelle3bl B CPAaBHEHHUH C TPAJAUIMOHHOM (op-
MO OHMOTICHH y MAaIMEHTOB C Pa3IMYHBIMHI YPOBHAMH NPOCTAT-CIEU()HISCKOTO aHTUTECHA.

MarepuaJjbl 4 MeToabl: MccnenoBanue Bkiroyano 1807 manueHToB, pa3aeeHHBIX Ha JBe TpyHIbl. B mepBoii rpynmne (n=93) npoBoxuiach
caryparuoHHas Ouorncus ¢ 3a6opom Tkanu u3 21-28 Touku npu camxennu [ICA ot 4 o 10 ur/mi. Bo Bropoii rpynme (n=1714) BeinonHs-
nack cTanaapTHas ouoncus u3 12 toyek npu nossimeHnu [ICA ot 3,9 1o 19,7 ur/mi. [{ng usmepeHus pe3yasTaToB HCIOJIB30BaIach IIKaia
Clavien-Dindo.
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Pesyabrarbl: Boiasisiemocts PITK 50,5% B nepBoii rpynne u 46,4% Bo Bropoii rpymnme. Cpeny nauueHtoB ¢ ypoBasamu IICA no 10 ur/
MII caTypaliioHHas OHorcus mokasana npeumymectso (50,5% mporus 42,4%). B aTux rpynmax gacto Habmromaercst poct okomno 5% 6e3
CYIIECTBEHHBIX JIOKA3aTeIbCTB.

3akiaouenne: CarypannoHHasi OHOIICHS ITPEICTATENBHOM JKele3bl ABIsieTcs 3Q(HEKTUBHBIM METOIOM JIMarHOCTHKH Y TTAI[MEHTOB C YPOBHSI-
mu IICA ot 4 1o 10 HI/Mi1, 9TO O3BOJISET MOBBICHTH BBHISBISIEMOCT HHHOBAIIMOHHOTO METO/Ia O€3 YBETMUCHUSI PHCKA Pa3BUTH. DTOT METOJ
PEKOMEH TyeTCsl ISl UCTIONb30BaHUS P IIEPBUYHON JUAaTHOCTHKE y MALEHTOB ONMPEIEIEHHbBIX KaTeropuil.

KuaroueBbie ciaoBa: pax npedcmamensvhotl dcenesvl (PIDK), camypayuonnas 6uoncus, yposens npocmam-cneyu@uueckozo aHmueena
(I1CA), ouacrnocmuka, 0CciojiCHeHUs.

Jns uutuposanus: Epmex H.D. Carypanuontast U cTanapTHasE OHOTICHS IPEACTATENbHOM Kee3bl: CPAaBHUTEIbHBIN aHaIn3 3)heKTHB-
HOCTH ¥ 0€30MACHOCTH MPH Pa3IHYHBIX YPOBHSX MPOCTAT-CHEH(PHICCKOrO aHTUTeHA (KJIMHUYCSCKOE UCCIIeI0BaHue). Penpodykmuenast
meouyuna (Lenmpanvuas Asus). 2025;1:122-126 (Ha aHri.).
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KaHBIKTBUIBIK K9HE CTAHJAPTTHI OH KAK OeTiHiH OMONCHSICHI:
IPTYPJIi mpocTara-cnenuPUKAIbIK AHTHUIeH JeHreiJIepinaeri THiMIUIIK
MeH KaYINCIi3AIKTIH CAJbICTBIPMAJIBI TAJAAYbI: KINHUKAJIBIK ChIHAK

H.E. Epmex’?

! «Kasaxcman Pecnyonuxacel Ilpesudenminin dcanvinoaesl Memnexemmix backapy axademuscoly PMK,
Acmana, Kazakeman Pecnybnukacei;
2 «Axynbaes amvindavl Kvipewiz memaexemmix meouyuna axademusacwvly MM, Biwkex, Kvipeviz Pecnybnuxacoi

AHJATIOA

O3exriniri: Kysik acTsl 6e3iHiH KaTepdi iciri epiep apachiHIaFbl aypylIaHIbIK [ICH eJIIMHIH Heri3ri cebedi 6onbin Kana Oepeni. JlacTypai
JMaTHOCTHKAIIBIK 9JIicTep KIMHHUKAIBIK MAaHBI3/IBI iCIKTep i aHBIKTAy/a IIeKTeynepre Tam Oonaasl. KenTeren skepriepaeH TiIHAEPAl arysl
KaMTHUTBIH KaHBIKTBIPY OHMOIICHSACHI, dcipece mpocTara-cnennukanslk antureH (PSA) nenreiii xorapbl eMaenyIiijepae JUarH0CTUKAIBIK
JIOITIKTI s)kaKkcapTThl. by 3eprrey PSA nenreiinepi, Katepii iCikTep/ii aHBIKTAY KbUTIAM/IBIFbI )KOHE ACKBIHY JKUUIIT TYPFHICHIHAH KAHBIKThI-
Py MEH CTaHAApTTHl OHOTICHSIIAPIBIH CATBICTHIPMAIBI TalJayblH KaMTaMack3 eteli. KybIlk acTer Ge3iHiH OHOIICHSACHI - IPOCTaTa OOBIPEIH
JIUarHOCTHUKAIAyAbIH HeTi3r1 oftici. BypsIH Tepic 6uomncus HoTmxkenepi 6ap, 6ipak KybIK acThl Oe3iHIH KaTepi iciriHe TypakThI Kyairi 6ap em-
Jenyuinepre 21-1eH actaM ©3eKTi KAMTUTBIH KaHBIKTBIPY OMOIICHSCH YChIHBUIAABL. KyBIK acThl Oe3iHiH KaTepii iciriHe KyIiKTi HayKactap
YIIiH KaHBIKTHIPY OMOTICUSCHIHBIH HETI3T1 JUarHOCTUKAIBIK dfici peTiHae KONIaHy MYMKIHAITH Oaralay YIIiH ToKipruOeMi3i TalaapK.
3eprTey MaKcaThbI: SPTYpI HpocTaTa-criennprKaNblK aHTHISH eHreiliepi 6ap HayKkacTapaa ACTYPI OHOTICHS 9JiCiMEeH CaJbICThIpFaHIa
KaHBIKTBIPY OHOTCHSCHIHBIH THIMJILUIITIH Oarayay OOJbIN TaObLIa bl

Marepuaaaap Men daicrep: byt 3eprrey exi Torka OeminreH 1807 mamueHTTi KaMThIgsl. 1-Tonka (n=93) 4 sxoHe 10 Hr/MI apachIHIAFBI
PSA nenreitnepi yurin 21-28 e3ekTeH TiH YJATICIH any apKbUIbl KAHBIKTBIPY OHOICHsICHI jkacaiasl. 2-Tor (n=1714) 3,9 xone 19,7 ur/mn
apacbianarel PSA nenreiinepi yurin 12 e3eri 6ap cranmapttsl Ouoncusaan otti. Hotmwkenep KnaBueH-/IuHI0 KiIacCHPUKAIMSICH apKBUTBI
OaraylaHbl.

HoaTm:xenep: KybIk acTsl Oe3iHiH 0OBIPbIH aHbIKTay KepceTkimi 1-Tonta 50,5% xone 2-tonTa 46,4% Kypansl. PSA nenreiii 10 ur/miu-aex
TOMEH eMJIeIyIIiIep apacklHIa KaHBIKTHIPY OMOIICHSICH aHBIKTay/IbIH JKOFaphl kepceTkimrepin kepcerTi (50,5% xapesr 42,4%). Exi Tonra
Jla acKpIHY JeHreili maMameH 5% Kypasl, alTapibIKTail albIpMaIlbUIBIKTap OaiiKamMasl.

Kopoiteinasl: Kaubikreipy Ouoncusicel PSA nenreiti 4 sxone 10 Hr/Mi apanibIFbIHAAFbl HAyKACTAp YIIH THIMII THArHOCTHKAIBIK SiC
OOJTBINT TaOBLTA B, ACKBIHY KayIiH apTThIpMai, KaTeplli iCIKTep/Ii aHBIKTay/Ibl )KaKcapTaspl. byl o/lic MalMeHTTEep/IiH TaHIaFaH CaHATTaPbI
YIIiH HET13Ti AUATHOCTUKAIBIK KYpasl PETIH/IEC YCHIHBUIAIBL.

Tyitinai ce3nep: Ilpocmama o6wipwl, Kanvikmelpy Ouoncusicel, npocmama-cneyugukanvik anmueen (PSA) Oeneeiii, ouacnocmuxacul,
ACKbIHYNApbL..

Introduction: Prostate cancer ( PCa ) is a leading cancer  results from previous biopsies. Insufficient accuracy of the
and one of the main causes of death in men. According to  standard method can lead to missing clinically significant
the World Health Organization (WHO), more than 1.4  cancer, which delays timely treatment [2].
million new cases of PCa were registered in 2020, making In recent years, the saturation biopsy method has been
it the second most common malignant disease in men after  actively studied, in which tissue is collected from a larger
lung cancer. The importance of timely and accurate diagnosis  number of points (more than 20), including peripheral and
of PCa is emphasized by its high prevalence and significant  transitional zones of the prostate gland. It is assumed that an
impact on patients’ quality of life [1]. increase in the number of biopsy points allows for an increase

The main method for diagnosing PCa is prostate biopsy, in cancer detection, especially in patients with a PSA level
which is performed under the control of the prostate-specific ~ of 4 to 10 ng/mL, for whom standard biopsy is less effective
antigen (PSA) level. However, the standard 12-core biopsy  [3, 4].
does not always provide sufficient accuracy, especially in Despite the growing interest in saturation biopsy, questions
patients with moderately elevated PSA levels and negative  remain about its comparative diagnostic value and safety
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in clinical practice. The present study aims to compare
saturation and standard prostate biopsies by such criteria
as the detection rate of clinically significant cancer, the
incidence of complications assessed by the Clavien-Dindo
scale, and the effect of PSA levels on the diagnostic efficiency
of the methods.

This study provides new data that may help optimize
approaches to PCa diagnosis, improving patient treatment
outcomes and prognosis.

The study aimed to assess the efficiency of saturation
biopsy compared to the traditional biopsy technique in
patients at various prostate-specific antigen levels.

Materials and Methods: The study was conducted at
“Belon Medical” center (Astana, Kazakhstan) from March
2013 to December 2015. The aim was to compare the
diagnostic value and safety of saturation and standard prostate
biopsies. The work was organized as a retrospective study,
including patients with clinical suspicion of PCa.

The study included 1807 men aged 42 to 76 years with PSA
levels of 4 to 20 ng/mL. All patients had abnormalities in
digital rectal examination or transrectal ultrasound, indicating
a high risk of malignancy. Individuals with previous radical
prostatectomy, chemotherapy or radiotherapy, and severe
comorbidities that could affect the interpretation of the results
were excluded.

Table 1 — Prostate cancer detection rates by study groups

The patients were divided into two groups. Group 1 included
93 patients who underwent saturation prostate biopsy, which
involved taking tissue from 21-28 points under periprostatic
infiltration anesthesia. Group 2 of 1,714 patients underwent
a standard 12-point biopsy under topical anesthesia [5]. All
procedures were performed under transrectal ultrasound
control using an automatic biopsy gun and 18G needles.

The average age of patients in Group 1 was 59 years, while in
Group 2, it was 68 years. The incidence of complications was
assessed within 30 days after the procedure, and their severity
was classified according to the Clavien-Dindo scale. Mild
complications, such as urinary tract infections and bleeding,
were classified as levels I and II, while severe complications,
including sepsis and thrombosis, were classified as levels 111
and IV. [6].

SPSS version 22.0 software was used for statistical
analysis. Frequency data were compared using the ¥* test,
and the t-test was used to analyze mean values. The level of
statistical significance was set at p < 0.05 [7].

The study was conducted in compliance with ethical
standards and with the consent of all participants.

Results: The study detected PCa in 50.5% of patients in
the saturation biopsy group, which was more effective than
46.4% in the standard biopsy group. Among patients with a
PSA level of up to 10 ng/mL, the cancer detection rate was
significantly higher in the saturation biopsy group.

Group PSA level (ng/mL) Cancer detection Average age (years) | Complication rate

(%) (%)

Saturation biopsy 7.8 50.5 59 5.0

Standard biopsy 12.6 46.4 68 5.2

Table 2 — Cancer detection rates by PSA level
PSA level (ng/mL) Saturation biopsy (%) Standard biopsy (%)
Upto 10 50.5 42.4
10-20 49.7 46.4
70 Saturation bi;)psy """ Saturation bi;)psy
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Figure 2 — Prostate cancer detection graph for saturation and

standard biopsy by prostate-specific antigen (PSA) level
(saturation vs standard biopsy)

Figure 1 shows the PCa detection rate depending on

patients’ age group for saturation and standard biopsies.
The graph shows that the PCa detection rate increased with
age, and saturation biopsy revealed higher rates in all age
categories.

Figure 2 shows the percentage of cancer detection depending
on the PSA level for saturation and standard biopsy, clearly
demonstrating the differences in PCa detection rates between
two biopsy methods at different PSA levels.
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Figure 3 — Clavien-Dindo complications in prostate cancer
(saturation vs standard biopsy)

Figure 3 shows the distribution of complications according
to the Clavien-Dindo scale for both groups for saturation and
standard prostate gland biopsies.
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Figure 4 — Distribution of prostate cancer cases
by cancer stage

Figure 4 shows the distribution of patients by cancer stage
detected by saturation and standard biopsies.
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Figure 5 — Prostate cancer detection rate by biopsy method
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Figure 5 shows a graph comparing the percentage of
PCa detection using two biopsy methods: saturation (deep
blue column) and standard (orange column) (visualization
of a comparative analysis of the effectiveness of saturation
and standard biopsy in diagnosing PCa, based on data on
tumor detection, PSA level, average age of patients and
complication rate).

The data indicate that saturation biopsy demonstrates
a slightly higher percentage of detection of malignant
neoplasms compared with the standard technique. This
supports the hypothesis of greater diagnostic sensitivity
and accuracy of the extended biopsy method, especially in
patients with elevated PSA levels and negative results of
primary standard studies.

Detection of prostate cancer

In Group 1, RPC was detected in 47 patients (50.5%), and
in Group 2 — in 796 patients (46.4%).

Among patients with PSA levels up to 10 ng/mL, the
cancer detection rate was significantly higher in the saturation
biopsy group.

In patients with PSA levels up to 10 ng/mL in Group 2,
cancer was detected in 42.4% of patients, and in patients with
PSA levels from 10 to 20 ng/mL — 49.7%.

Comparison with complications

There were no significant differences in complication rates
between the two groups. Complications after biopsy included
bleeding, infection, and urinary retention.

Additional observations

Patient age was an important factor in assessing the risk of
developing PCa. In Group 1, the average age was 59 years,
while in Group 2, it was 68 years, which indicates the need
for saturation biopsy in younger patients with suspected PCa.

Discussion: The study results demonstrated that saturation
prostate biopsy is a more accurate diagnostic method in
patients with PSA levels from 4 to 10 ng/mL. The detection
rate of clinically significant cancer was 50.5%, which
exceeds the indicators of standard 12-core biopsy, where the
cancer detection rate reached 42.4% with similar PSA levels
[8]- This emphasizes the advantage of the method in groups
of patients with moderately elevated PSA levels, where
standard biopsy is often not informative enough.

Analysis of complications showed that saturation biopsy
does not increase the risk of side effects. The incidence of
complications such as urinary tract infections, mild bleeding,
and urinary retention was comparable between the two
groups, confirming the method’s safety. According to the
Clavien-Dindo scale, most complications were classified
as levels I and II, not requiring major interventions, which
makes saturation biopsy a safe method for implementation in
clinical practice [9].

An interesting observation was lower differences in
diagnostic efficiency between saturation and standard biopsy
in patients with PSA levels above 10 ng/mL. This indicates
that at high PSA levels, the risk of cancer remains significant,
regardless of the biopsy method used. Such patients require
increased attention and additional diagnostic approaches to
assess the extent of the tumor process.

Thus, the study results confirm that saturation biopsy can
be recommended as a primary diagnostic procedure for
patients with 4 to 10 ng/mL PSA levels. The introduction
of this method into routine practice allows for the timely
diagnosis of clinically significant cancer, which is especially
important for making decisions on early initiation of radical
treatment. However, saturation biopsy should be considered
cautiously in patients with PSA levels above 10 ng/mL since
its advantages in this group are less pronounced [10].

The findings highlight the need for an individual approach
when choosing a prostate biopsy method. Saturation biopsy
may be an important addition to existing diagnostic standards,
providing higher accuracy in detecting cancer in patients
with moderately elevated PSA levels while remaining a safe
diagnostic method.

Conclusion: The study demonstrated a significant
advantage of saturation prostate biopsy in diagnosing
clinically significant cancer in patients with moderately
elevated PSA levels. The cancer detection rate in this group
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reached 50.5%, significantly higher than the standard biopsy
rates. These results emphasize the importance of introducing
saturation biopsy into routine clinical practice, especially
for patients with PSA levels from 4 to 10 ng/mL, for whom
standard diagnostic methods have limited informativeness.

A key feature of saturation biopsy is its safety. The frequency
of complications, such as infections and bleeding, remained at
the standard biopsy level, confirming the method’s applicability
in everyday clinical practice. This opens up prospects for
its widespread use, especially in centers engaged in early
diagnosis of oncological diseases [11].

However, the study found minimal differences in
diagnostic performance between saturation and standard
biopsy in patients with PSA levels above 10 ng/mL. Standard
diagnostic methods can be used in such cases without
significantly reducing detection quality. This highlights the
need for further research to optimize diagnostic strategies
in patients with high PSA levels, including molecular and
genetic markers and additional imaging techniques.

The obtained results contribute to the development of
modern approaches to diagnosing PCa and form the basis
for further research in personalized medicine. The use
of saturation biopsy improves the detection of clinically
significant tumors, reducing the risk of missing aggressive
forms of cancer. This is especially important for the timely
initiation of radical treatment, which can ultimately lead to
improved prognosis and improved quality of life for patients.

This study opens up prospects for further study of the role
of saturation biopsy in a comprehensive approach to PCa
diagnostics, including its combination with the latest imaging
techniques and biomarkers. These data highlight the importance
of continuously improving diagnostic strategies in urology to
increase the accuracy and efficiency of cancer detection.
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