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ABSTRACT

Objective: To evaluate the demographics, preoperative or pathological factors, and findings of magnetic resonance imaging (MRI) to
predict the factors affecting biochemical recurrence and tumour upgrade in low-risk prostate cancer.

Study Design: A descriptive study.

Place and Duration of Study: Department of Urology, Bolu Abant Izzet Baysal University, Bolu, Turkey, from January 2017 to
December 2021.

Methodology: The data of 135 patients, who underwent radical prostatectomy for low-risk prostate cancer according to prostate-spe-
cific antigen (PSA) level, biopsy result and clinical stage, were analysed. Preoperative clinicopathological factors, MRI findings, and the
final pathological results were analysed. Prognostic factors affecting the biochemical recurrence in the follow-up and tumour upgrade in
the final pathology according to the International Society of Urological Pathology (ISUP) were evaluated.

Results: Mean age and preoperative PSA level were 61.37 + 5.53 (46-74) years and 6.74 + 1.97 (range 1.88-9.9) ng/dL, respectively.
Multivariate analysis showed that the prostate volume and diameter of lesions were statistically significant in the patients with ISUP
upgrade (p=0.006, p=0.025, respectively), and surgical margin positivity in the final pathology specimen was statistically significant for
biochemical recurrence (p=0.016). Logistic regression analysis revealed that prostate volume and diameter of the lesion in MRI were
independent predictors of ISUP score upgrade. Receiver operating characteristic (ROC) curve analysis showed that tumour size on the
MRI had 49.4% sensitivity and 77.8% specificity at 10 mm (AUC:0.634, p=0.009 for predicting).

Conclusion: Lower prostate volume, higher diameter of lesions in multiparametric MRI and surgical margin positivity were associated
factors affecting the ISUP score upgrade and biochemical recurrence. Therefore, patients should be evaluated preoperatively and patien-
t-based factors should be considered in the choice of a treatment plan.
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INTRODUCTION

Prostate cancer is the second most commonly diagnosed cancer
inmen.' Organ-confined prostate cancer detection increased due
to the high use of PSA for screening tools over 30 years. Prostate
cancer was classified as low, moderate and high according to
D'Amico classification based on prostate specific antigen (PSA),
digital rectal examination, and Gleason score of transrectal ultra-
sound-guided prostate biopsy (TRUS-Bx) result.” The progression
ofthe disease is slowerin the low-risk group. Treatment approach
for low-risk prostate cancer includes active surveillance, radical
prostatectomy (RP), radiotherapy, and focal therapies.’
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A low-risk disease is a heterogeneous group with not always
favourable outcomes. Alarge proportion of patients are defined
as low-risk but may have adverse pathologic features.’ There-
fore, active surveillance may not always be the appropriate
option, asnotevery patientisactuallyinthelow-risk group.

Itis important to find out which patients tend to be upgraded in
the final pathology results compared to the Gleason score of
TRUS-Bx. So, each low-risk patient with some prognostic factors
require active treatment should be evaluated and differenti-
ated preoperatively forthetreatmentchoice.

The Gleason score which has been widely using over 50 years
has changed to ISUP (International Society of Urological Pathol-
ogy) score to evaluate especially for the importance of Gleason
score 4 in the pathological results of prostate cancer.’ Studies
reported previously that there might be a discrepancy between
pathologies of prostate biopsy and RP and such demographic
factors like serum PSA level, obesity, small prostate size, and
older age were the independent prognostic factors for Gleason
score upgrade and pathological upstage.®®
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The development of prostate MRI over the years has gained
importancetodiagnose and follow-up of prostate cancer.’ Multi-
parametric prostate MRI (mp-MRI) performed before prostate
biopsy may give valuable information about lesions in the pros-
tate. Thus, it can serve accurately to detect tumour grade in
biopsy and may predict tumourupgrade and biochemical recur-
rence aftertreatment.’**!

The objective of this study was to evaluate the demographics,
preoperative or pathological factors and MRI findings to predict
Gleason score upgrade and factors affecting biochemical recur-
renceinlow-risk prostate cancer.

METHODOLOGY

The data of 135 patients, who underwent RP at the Bolu Abant
Izzet Baysal University, Bolu, Turkey, for low-risk prostate
cancer between January 2017 to December 2021, were anal-
ysed. All the patients were in the low-risk group, according to
the D'amicorisk classification (PSA of <10, clinical stage of pT1c
andpT2a, and Gleasonscoreof6).”

Thefiles of the patients were retrospectively reviewed from the
hospital database. Age, preoperative PSA, body mass index,
complete blood count parameters, preoperative MRI findings,
prostate biopsy, and RP pathology results were investigated to
detect tumour upgrade. The TRUS-Bx procedure was
performed with Siemens Sonoline G20 EC9-4 transducer and a
4-9-MHzprobe by single urologistexpertin TRUS-Bx. The proce-
dure was performed with patients in the left lateral decubitus
position with their knees firmly on the abdomen. Before the
biopsy, 1 mL of lidocaine was applied on each side between the
prostateandthe seminalvesicle,and 5 mLoflidocaine was used
for peri-prostatic nerve block. The number of cores, numberand
percentage of positive cores, and Gleason scores of TRUS-Bx
results were evaluated by the same expert uropathologist.
None of TRUS-Bx pathological results were reported as sum of
Gleasonscore 7 ormore.

Mp-MRI scans (Magnetom 3T) was on performed all on patients
beforethe TRUS-Bx.Imageinterpretation wasdonebyaradiolo-
gistatleast5years of experience in PI-RADS (Prostate Imaging-
Reporting and Data System). Such parameters like PI-RADS
score, prostate size, presence of extracapsular extension
(ECE), and lesion size were recorded."

After RP, surgical margin positivity, presence of LVI and ECE,
tumour percentage and ISUP score of specimens, and lymph
node positivity were examined. Both biopsy and radical prosta-
tectomy specimens were examined by the same expert
uropathologist.

Patients with sum of Gleason score 7 or more (ISUP score 2 or
more) in the RP pathological report was defined as tumour
upgrade. After RP, biochemical recurrence and follow-up times
ofthe patients wererecorded. The PSA cut-off value higherthan
0.2 were considered as biochemical recurrence.” The receiver
operating characteristic (ROC) curve was drawn for the size of
nodule in MRI and the highest specificity and sensitivity values

were accepted as the threshold values. The parameters
affecting the Gleason score upgrade and biochemical recur-
rencewereevaluated.

Characteristics of patients, preoperative MRI, biopsy results, and
final pathology findings were compared using a chi-square test
or Fisher's exact test for categorical data and student t-test for
continuous data. The categorical variables were expressed as
counts and percentages, and continuous variables were
expressed as mean and standard deviation. Univariate logistic
regression was applied to investigate the association of clinical
variables with the upgrading of biopsy Gleason score. Variables
with p <0.05 in the univariate analysis were further assessed
using multivariate logistic regression analysis to identify factors
predictive of Gleason score upgrading. The data were analysed
with SPSS 21.0 (IBM SPSS Corp., Armonk, NY, USA). The values
lessthan 0.05 were considered statistically significant.

RESULTS

Mean age, follow-up time, and preoperative PSA level were
61.37 £ 5.53 (range 46-74) years, 42 £ 10 months, and 6.74 +
1.97 (range 1.88-9.9) ng/dL, respectively. Gleason score
upgrades were observedin 81 (61.3%) patients. Demographics
of patients and final pathological findings of patients in RP
radical prostatectomy specimensareshowninTablel.

When the ROC analysis was performed for tumour size, the
threshold value was determined to be 10 mm with 49.4% sensi-
tivity and 77.8% specificity (AUC: 0.634, p<0.009) (Figure 1). A
tumour size of greater than 10 mm was associated with an
increased tumour upgrade detection rate (p=0.001). The
upgrade detection rate forlesion size shorter vs. longerthan 10
mmwas49.4%vs. 76.9%.

Inunivariate analysis of demographics of the patients with ISUP
upgrade in the final pathology results showed that prostate
volume, PSA density, positive core number, percentage of
tumour in core, lesion size in MRI, and ECE in MRI were statisti-
cally significant (p<0.001, p=0.028, p=0.05, p=0.001, and
p=0.05, respectively). Logistic regression analysis revealed
that prostate volume and MR lesion were independent predic-
tors of ISUP score upgrade which were highlighted in Table I
(p=0.006and p=0.025, respectively).

Inthe analysis of ISUP upgrade according to pathological results
of RP specimen’s tumour percent was found a prognostic factor
forISUPscoreupgrading (p=0.027).

Biochemical recurrence was observed in 15 (11.1%) patients
and the mean recurrence time was 97 months. In univariate
analysis, preoperative PSA |level, PSA density, ECE in MRI, surg-
ical margin positivity, ECE in final pathology, and LN positivity
were statistically significant (p=0.034, p=0.009, p=0.012,
p<0.001,p=0.032,andp<0.001, respectively). Logisticregres-
sion analysis revealed that only surgical margin positivity was
an independent factor for biochemical recurrence (p=0.016).
Factors affecting the biochemical recurrence in patients with
low-grade prostate cancer after RP are summarised and shown
inTablelll.
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Tablel: Preoperative characteristics of patients and pathological results

ofradical prostatectomyspecimens.

n=135

Age (y), meanx SD (min-max)

BMI (kg/m?), meanz SD (min-max)
N/L ratio mean+ SD (min-max)
Prostate volume (cc), meanz SD (min-max)
Preoperative PSA (ng/dL), mean+ SD (min-max)
PSA density, mean+ SD (min-max)

Number of biopsy core, mean+ SD (min-max)
Number of positive core, mean+ SD (min-max)
Tumour percent, mean+ SD (min-max)
PI-RADS score, mean= SD (min-max)
PI-RADS score, n (%)

61.37 £ 5.53 (46-74)
25.34 £2.72 (20-31)

4.88 £ 2.81 (1.16-15.07)

47.72 £ 13.9 (21-115)
6.74 £ 1.97 (1.88-9.9)
0.15 £ 0.05 (0.05-0.3)
10.56 + 1.3 (6-16)
3.65 +2.04 (1-12)

35 +19.95 (8-100)
3.43 £ 0.84 (2-5)

28 (20.7)

24 (17.8)

80 (59.3)

3(2.2)

16.02 + 4.1 (5-25)
Nodule size in MRI (mm) mean+ SD (min-max) 9.56 * 3.4 (5-28)
SV invasion in MRI n (%) 9(6.7)

U W N

IEFF score, mean= SD (min-max)

ECE in MRI n (%) 23 (17)
Upgrade in final pathology, n (%) 81 (60)
Surgical margin positivity, n (%) 24 (17.8)
SV invasion, n (%) 9(6.7)
ECE, n (%) 20 (14.8)
Capsule invasion, n (%) 61 (45.2)
LN positivity, n (%) 4 (3)
ISUP grade in final pathology, n (%) 1 54 (40)

2 54 (40)

3 19 (14.1)

4 5(3.7)

5 3(2.2)

BMI, Body Mass Index; N/L, Neutrophil/ Lymphocyte; PI-RADS, Prostate Imaging-
Reporting and Data System; IIEF, International Index of Erectile Function; mean + SD
(min-max), mean =+ standard deviation (minimum- maximum); n, number; y, year; SV,
seminal vesicle; ECE, Extracapsular extension n, number; %, percent; LN, Lymph node;
ISUP, International Society of Urological Pathology.

DISCUSSION

Treatment modalities from active surveillance to more
complex radical surgeries in low-risk prostate cancer are still
opentodiscuss due to the possibility of upgrading or upstaging
of tumour. Some clinical and radiological parameters like Afri-
can-Americanrace, higher PSA, PSA density, aging, urban resi-
dence, the number of positive cores in biopsy, and PI-RADS
grade 3 and higher lesions in multiparametric prostate MRI
were reported as predictive factors for upgrading and
upstaging of tumours.** In this study, 60% upstaging in the
final pathology shows that low-stage prostate cancer is not
always low-stage. So, more aggressive definitive treatment
modalities should be keptin mind forlow-stage prostate cancer
aswell.

Boththedevelopmentof mp MRIandthe experience ofthe eval-
uation with PI-RADS helped to enhance patient selection and

identify clinically significant lesions to take a targeted or
conventional biopsies. In recent studies, the higher PI-RADS
are associated with the upstaging and suggested that it is an
independent risk predictor for upstaging.’* In this study,
preoperative MRI revealed that 59.3% of the lesions were PI-
RADS 4 and most of the upgraded patients were PI-RADS grade
more than 3, though the authors could not find the statistically
significantdifference (64.2%vs.55.8%and p=0.427).

The detection of clinically significant prostate cancer is
increasing with the higher size of the lesion in mp MRI and a
lower volume of the prostate. A study done by Ozden et al.
showed that lesions diameter higher than 10 mLand volume of
prostate lowerthan 30 mLhad higherclinically significant pros-
tate cancer detection rate.'® Another study also showed that
smaller prostate is much more likely to compose higher grade
of tumour percent, local advanced disease, and Gleason
upgrading.® Similar to those previous studies, prostate
volume, PSA density, number of positive core and tumoural
core percent, the diameter of lesions, and extracapsular exten-
sion in MRI were found the prognostic factors for upgrading in
the univariate analysis, but only prostate size (43.9mLvs. 53.5
mL) and diameter of lesions were the significant difference for
upgrade in multivariable analysis which are seen in Table IlI
(p=0.006and 0.025, respectively).

Although biochemical recurrence (BCR) after primary treat-
ment of a localised prostate cancer does not certainly lead to a
clinically evident progressive disease, BCR and so additional
salvage therapies like radiotherapy is the annoying complica-
tion after RP for low-risk patients.” Previous studies showed
that higher body mass index, extraprostatic extension, and
capsular invasion had a higher risk for a BCR in prostate
cancer.”®” |n fact, it seems that the factors affecting BCR and
current lesions are caused by a higher tumour stage according
to the tumour node metastasis (TNM) classification. This study
supported the previous studies and showed aggressivity of
tumours due to the factors of preoperative PSA level and PSA
density, and ECE extension in MRl related to BCR. Furthermore,
ECE, positivesurgicalmargin,and LN metastasis were postoper-
ative factors affecting BCR. Only the factor of positive surgical
margin was the independent factor for BCR after RP in low-risk
patients (p=0.016). This surgical margin positivity should be
due to the cause of more intent to keep the neurovascular
bundletomaintain erectilefunctions.

Patients with very slow or non-progressing cancer, like low-risk
prostatecancerdonotwanttobeinactivetherapiesandthusdo
not have to suffer from the side effects of these focal therapies
or radical surgeries. When the patients who met the criteria for
active surveillance were offered the option of active surveil-
lance, a study showed that 82% of the patients accepted active
surveillance, and the main factors affecting the patients who did
not accept active surveillance were higher mean PSA levels (8
vs. 7Tng/mL, p= 0.02), the higher mean amount of cancer tissue
(7 vs.3mm, p<0.001), and higher mean generic anxiety scores
(42vs.38,p=0.03).”
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Table Il: Demographics of patients according to international society of pathology upgrading in the final pathology.

Upgrade Univariate Multivariate
Yes (n=81) No (n=54) p-value p-value**
Age (y), mean+ SD 61.9+5.2 60.6 + 5.9 0.117
BMI (kg/m?), mean+ SD 248 £2.8 258+ 25 0.092
N/L ratio, mean+ SD 49+27 4.8 + 3.02 0.602
Prostate volume (cc), mean= SD 439 +£11.3 53.5 £ 15.6 <0.001 0.006
Preoperative PSA (ng/dL) mean+ SD 6.6 £2.0 69+19 0.434
PSA density, mean+ SD 0.16 = 0.05 0.13 = 0.04 0.025 0.761
Number of biopsy core, mean+ SD 10.6 £ 1.2 10515 0.810
Number of positive core, mean+ SD 4+22 31115 0.028 0.266
Core percent (%), mean+ SD 38.1 +21.8 30.3 = 15.8 0.050 0.660
|IEFF score, meanx SD 154+ 4.4 16.8 £ 3.5 0.162
Lesions in MRI, n (%)
PI-RADS <3 29 (55.8) 23 (44.2) 0.427
PI-RADS >3 52 (64.2) 31(37.3)
Diameter of lesions, n (%)
<10 mm 41 (49.4) 42 (50.6) 0.001 0.025
=10 mm 40 (76.9) 12 (23.1)
SV invasion in MRI, n (%) 7 (8.6) 2(3.7) 0.315%
ECE in MRI, n (%) 18 (22.2) 5(9.3) 0.050 0.290
RRP pathology
Surgical margin positivity, n (%) 16 (19.8) 8(14.8) 0.462*
SV invasion, n (%) 6 (7.4) 3(5.6) 0.673"
ECE positivity, n (%) 15 (18.5) 5(9.3) 0.138*
Capsule invasion, n (%) 38 (46.9) 23 (42.6) 0.621%
LN positivity, n (%) 4 (100) 0(0) 0.150
Tumour percent, med (IQR) 20 (19) 10 (17) 0.027% 0.284

BMI, Body Mass Index; N/L, Neutrophyl/ Lymphocyte; PI-RADS, Prostate Imaging- Reporting and Data System; IIEF, International Index of Erectile Function;
mean * SD, mean * standard deviation); n, number; y, year; %, percent; cc, cubic centimeter; SV, seminal vesicle; ECE, Extracapsular extension, med (IQR),
median (interquartile range). *Denoted the Chi-square test, ‘Denoted the Fisher’s exact test, and “Denoted the Mann Whitney U test.

Table IlI: Factors affecting the biochemical recurrence in patients with low grade prostate cancer after radical prostatectomy.

Biochemical Recurrence Univariate Multivariate
Yes (n=15) No (n=120) p-value p-value**
Age (y) mean+ SD 63.3 +5.2 61.1+55 0.160
BMI (kg/m?), mean= SD 242 £31 254 +2.6 0.154
N/L (ratio), meanx SD 41+£26 44+28 0.252
Prostate volume (cc), mean+ SD 434 +15 48.2 + 13.7 0.134
Preoperative PSA (ng/dL), mean+ SD 7.73 +1.88 6.62 + 1.95 0.034 0.826
PSA density, mean+ SD 0.19 £ 0.05 0.14 £ 0.05 0.009 0.359
Core (n), mean+ SD 10.5+0.91 105+ 1.35 0.979
Positive core (n), mean+ SD 4.07 = 3.05 3.6+£1.9 0.924
Core percent mean= SD 38.47 £27.5 34,5 +18.9 0.941
Lesions in MRI, n (%)
PI-RADS <3 3(5.8) 49 (94.2) 0.118
PI-RADS >3 12 (14.5) 71 (85.5)
Diameter of lesions, n (%)
<10 mm 6(7.2) 77 (92.8) 0.070
=10 mm 9(17.3) 43 (82.7)
SV positivity in MRI, n (%) 2(13.3) 7 (5.8) 0.272*
ECE in MRI, n (%) 6 (40.0) 17 (14.2) 0.012 0.437
Final pathology
Surgical margin positivity, n (%) 9 (60) 15 (12.5) <0.001 0.016
SV positivity, n (%) 3(20) 6 (5) 0.062*
ECE positivity, n (%) 5(33.3) 15 (12.5) 0.032 0.292
Capsule invasion, n (%) 10 (66.7) 51 (42.5) 0.076
LN positivity, n (%) 4(26.7) 0(0) <0.001* 0.999
Tumour percent, mean+ SD 2473 £16.4 17.35 £ 12.27 0.076

Abbreviations: BMI, Body Mass Index; N/L,neutrophyl/ Lymphocyte; PI-RADS, Prostate Imaging- Reporting and Data System; IIEF, International Index of Erectile
Function; SD, standard deviation; n, number; y, year; %, percent; cc, cubic centimeter; SV, seminal vesicle; ECE, Extracapsular extension; LN, Lymph node.

Although similar prostate cancer-specific mortality rates in
favourable-risk prostate cancer were reported in the studies,
to choose a therapy more aggressive treatment than active
surveillance, patients should be evaluated by keeping in
mind that the patient-specific criteria like tumour size and
prostate volume for tumour upgrade which were shown
statistically significant in this study.

This study has potential limitations. The first and the most
obvious limitation is its retrospective design and single
centre study. The second, MRI- ultrasound fusion biopsy was
not performed prior to radical surgery. So, it may cause to
report the patient by mistake as low-risk and it may end up
by a higher rate of ISUP upgrade in the final pathology.
Other important limitation is the relatively short follow-up
time. In relation with this short follow-up, disease-specific

196 Journal of the College of Physicians and Surgeons Pakistan 2023, Vol. 33(02):193-198



Is low-risk prostate cancer really low-risk? consider factors affecting biochemical recurrence and tumour upgrade

survival was not examined. However, this study has some
strengths. It should be considered that this study makes an
important contribution since multiparametric MRI was
performed on all patients to measure the exact prostate size
and the diameter of lesions, which were independent predic-
tive factors for ISUP upgrade.
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Figure 1: Receiver operating characteristic (ROC) curve of nodule size
in MRI with and without ISUP upgrade.

CONCLUSION

More than half of the low-risk prostate cancer has a potential
for ISUP score upgrade in the final pathology. Lower prostate
volume and higher diameter of lesions in multiparametric
MRI were associated factors affecting ISUP upgrade. There-
fore, these patient-based factors should be considered to
choose the treatment plan.

ETHICAL APPROVAL:

This study was approved by the Bolu Abant lzzet Baysal
University research ethics review committee by providing
the decision/protocol number of 2022/67 in May, 2022. This
study was performed in accordance with the ethical stan-
dards of the Declaration of Helsinki.

PATIENTS’ CONSENT:
An information leaflet was given, and informed consent were
obtained from all the patients.

COMPETING INTEREST:
The authors declared no competing interest.

AUTHORS’ CONTRIBUTION:
ES, BC: Design, data entry, writing, and editing.

10.

11.

12.

REFERENCES

Ferlay J, Soerjomataram |, Dikshit R, Eser S, Mathers C,
Rebelo M, et al. Cancer incidence and mortality worldwide:
Sources, methods and major patterns in globocan 2012. IntJ
Cancer 2015; 136(5):E359-86. doi: 10.1002/ijc.29210.

D’Amico A v., Whittington R, Malkowicz SB, Cote K, Loffredo
M, Schultz D, et al. Biochemical outcome after radical prosta-
tectomy or external beam radiation therapy for patients with
clinically localized prostate carcinoma in the prostate
specific antigen era. Cancer 2002; 95(2):281-6. doi: 10.
1002/cncr.10657.

Mottet N, Cornford P, van den Bergh RCN, E. Briers, M. De
Santis, S. Gillessen, et al. EAU-EANM-ESTRO-ESUR-ISUP_-
SIOG guidelines on prostate cancer 2020 Update. Part 1:
Screening, diagnosis, and local treatment with curative
intent. Eur Urol 2022; 79(2): 243-62. doi: 10.1016/j.eururo.
2020.09.042.

Moschini M, Carroll PR, Eggener SE, Epstein JI, Graefen M,
Montironi R, et al. Low-risk prostate cancer: Identification,
management, and outcomes. Eur Urol 2017; 72(2):238-49.
doi: 10.1016/j.eururo.2017.03.009.

Samaratunga H, Delahunt B, Yaxley ], Srigley JR, Egevad L.
From gleason to international society of urological pathology
(ISUP) grading of prostate cancer. Scan J Urol 2016;
50(5):325-9. doi: 10.1080/21681805.2016.1201858.

Corcoran NM, Casey RG, Hong MKH, Pedersen J, Connolly S,
Peters ], et al. The ability of prostate-specific antigen (PSA)
density to predict an upgrade in Gleason score between
initial prostate biopsy and prostatectomy diminishes with
increasing tumour grade due to reduced PSA secretion per
unit tumour volume. BJU Int 2012; 110(1):36-42. doi:
10.1111/j.1464-410X.2011.10681.x.

Wang X, Zhang Y, Ji Z, Yang P, Tian Y. Old men with prostate
cancer have higher risk of Gleason score upgrading and
pathological upstaging after initial diagnosis: A systematic
review and meta-analysis. World J Surg Oncol 2021;
19(1):18. doi: 10.1186/s12957-021-02127-3.

Caliskan S, Kaba S, Kosa O, Ozturk M.l. Does small prostate
predict high grade prostate cancer? J Coll Physicians Surg
Pak 2017; 27(2):97-100.

Ahmed HU, El-Shater Bosaily A, Brown LC, Gabe R, Kaplan R,
Parmar MK, et al. Diagnostic accuracy of multi-parametric
MRI and TRUS biopsy in prostate cancer (PROMIS): A paired
validating confirmatory study. Lancet 2017; 389(10071):
815-22. doi: 10.1016/50140-6736(16) 32401-1.

Algahtani S, Wei C, Zhang Y, Szewczyk-Bieda M, Wilson J,
Huang Z, et al. Prediction of prostate cancer Gleason score
upgrading from biopsy to radical prostatectomy using pre-
biopsy multiparametric MRI PIRADS scoring system. Sci Rep
2020; 10(1):7722. doi: 10.1038/s41598-020-64693-y.

Park JJ, Kim CK, Park SY, Park BK, Lee HM, Cho SW. Prostate
cancer: Role of pretreatment multiparametric 3-T MRI in
predicting biochemical recurrence after radical prostatec-
tomy. AJR Am | Roentgenol 2014; 202(5):459-65. doi: 10.
2214/AJR.13.11381.

Padhani AR, Weinreb ], Rosenkrantz AB, Villeirs G, Turkbey
B, Barentsz . Prostate imaging-reporting and data system
steering committee: PI-RADS v2 status update and future
directions. Eur Urol 2019; 75(3):385-96. doi: 10.1016/j.

Journal of the College of Physicians and Surgeons Pakistan 2023, Vol. 33(02):193-198

197



Emrullah Sogutdelen and Burak Citamak

13.

14.

15.

16.

17.

18.

eururo.2018.05.035.

Moul JW. Variables in predicting survival based on treating
‘PSA-only’ relapse. Urol Oncol 2003; 21(4):292-304. doi:
10.1016/s1078-1439(03)00103-0.

Haberal HB, Artykov M, Hazir B, Citamak B, Altan M, Yazici S,
et al. Predictors of ISUP score upgrade in patients with low-
risk prostate cancer. Tumori 2021; 107(3):254-60. doi:
10.1177/0300891620943953.

Maurice MJ, Sundi D, Schaeffer EM, Abouassaly R. Risk of
pathological upgrading and up staging among men with low
risk prostate cancer varies by race: Results from the
national cancer database. J Urol 2017; 197(3 pt 1):627-31.
doi: 10.1016/j.juro.2016.08.095.

Bianchi R, Cozzi G, Petralia G, Alessi S, Renne G, Bottero D,
et al. Multiparametric magnetic resonance imaging and
frozen-section analysis efficiently predict upgrading,
upstaging, and extraprostatic extension in patients under-
going nerve-sparing robotic-assisted radical prostatectomy.
Medicine 2016; 95(40): doi: 10.1097/MD.00000000
00004519.

Pockros B, Stensland KD, Parries M, Frankenberger E, Canes
D, Moinzadeh A. Preoperative MRI PI-RADS scores are associ-
ated with prostate cancer upstaging on surgical pathology.
Prostate 2022; 82(3):352-8. doi: 10.1002/pros. 24280.

Ozden E, Akpinar C, Ibis A, Kubilay E, Erden A, Yaman O.
Effect of lesion diameter and prostate volume on prostate

19.

20.

21.

22.

23.

cancer detection rate of magnetic resonance imaging: Trans-
rectal-ultrasonography-guided fusion biopsies using cogni-
tive targeting. Turk J Urol 2021; 47(1):22-9. doi: 10.5152/-
tud.2020.20238.

van den Broeck T, van den Bergh RCN, Briers E, Cornford P,
Cumberbatch M, Tilki D, et al. Biochemical recurrence in
prostate cancer: The European association of urology pros-
tate cancer guidelines panel recommendations. Eur Urol
Focus 2020; 6(2):231-4. doi: 10.1016/j.euf.2019.06. 004.

Un S, Tark H, Koca O, Divrik RT, Zorlu F. Factors determining
biochemical recurrence in low-risk prostate cancer patients
who underwent radical prostatectomy. Turk J Urol 2015;
41(2):61-6. doi: 10.5152/tud.2015.65624.

Murata Y, Tatsugami K, Yoshikawa M, Hamaguchi M, Yamada
S, Hayakawa Y, et al. Predictive factors of biochemical recur-
rence after radical prostatectomy for high-risk prostate
cancer. Int J Urol 2018; 25(3):284-9. doi: 10.1111/iju.
13514.

Cao Y, Ma J. Body mass index, prostate cancer-specific
mortality, and biochemical recurrence: A systematic review
and meta-analysis. Cancer Prev Res (Phila) 2011; 4(4):
486-501. doi: 10.1158/1940-6207.CAPR-10-0229.

van Vugt HA, Roobol MJ, van der Poel HG, van Muilekom
EHAM, Busstra M, Kil P, et al. Selecting men diagnosed with
prostate cancer for active surveillance using a risk calcu-
lator: A prospective impact study. BJU Int 2012;
110(2):180-7. doi: 10.1111/j.1464-410X.2011.10679.x.

198

Journal of the College of Physicians and Surgeons Pakistan 2023, Vol. 33(02):193-198



