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Abstract. When the limited pelvic lymph node dissection in prostate cancer patients can be justified?
Molchanov R.M., Stakhovskyi E.O., Kriachkova L.V., Pilin Ye.V., Malinovskyi S.L. Extended pelvic lymph node
dissection (PLND) is an important diagnostic step in the surgical treatment of moderate and high risk prostate cancer
(PCa) according to D'Amico criteria. However, it has a number of complications and prolonged time of surgery.
Limited PLND has a more favorable complication profile, but is not used because of its low diagnostic efficacy in low-
risk RP patients, while in higher-risk groups its relevance remains controversial. The goal — to determine the diagnostic
efficacy of limited PLND in radical prostatectomy in patients of moderate and high risk. A retrospective analysis
included 377 PCa patients in whom the radical prostatectomy with PLND was performed in the period between 2013
and 2016. Patients' age was 63.4+6.2 y.o. 40 (10.6%) patients had low, 126 (33.4%) — moderate and 211 (56.0%) —
high risk PCa. No statistically significant differences in the number of complications of PLND in open and laparoscopic
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surgery (p=0.16) were found. The overall frequency of complications was 22.8% (95% CI 18.6 - 27.1). When
comparing clinical and histological parameters in groups with and without metastases, statistically significant
differences were found between the levels of total prostate specific antigen before surgery (p=0.010); the Gleason score
(corresponding median values of 8.0 (8.0; 9.0) and 7.0 (6.0, 7.0); p<0.001) and local tumor status (T) — the patients
with stage >T2 53.1% and 19.4%, respectively (p<0.001). In 32 (8.5%) patients metastatic lesions of lymphatic nodes
were found. Of these, 28 (87.5%) were related to high- risk, 4 (12.5%) — to moderate- risk. The main prognostic criteria
for lymph node metastasis are preoperative PSA level, the Gleason Score, and T-status of the tumor. According to ROC
analysis, the diagnostic efficacy of limited PLND increases in patients at high and moderate risk at a total PSA level
greater than 18.4 ng/ml. This can be used to justify the indications for limited PLND in patients in these groups to
reduce the number of postoperative complications associated with extended procedure.

Pedepar. Konun o0Me:kena TazoBa JiM¢ageHeKTOMisI Y XBOPHX Ha pak mepeIMiXypoBoi 3ajo3u Moxke OyTH
punpasaanow? MoauanoB P.M., CraxoBcbkuii E.O., Kpsiukosa JI.B., Ilinin €.B., Maninoscbkuii C.JI.
Pozwupena masosa nimpaoenexmomia (TJIAE) € sadcnueum niky8anbno-0iacHOCMUYHUM emanom npu XipypeiuHomy
JKY8AHHI paxy nepeomixypoeoi 3anozu (PI13) nomiprozo i sucoxozo puzuxy 3a kpumepiamu D’Amico. [Ipome 6ona mae
HU3KY YCKIaOHeHb | N000sdicents uacy onepamugrnoz2o smpyyanis. Oomencena TIIAE mae 6invw cnpusimausutl npoghine
VCKIAOHEHb, npome He GUKOPUCMOBYEMbCSL 6HACTIOOK T HUu3bKoi diacHocmuunoi egpexmusnocmi y xeopux na PII3
HU3bKO20 PU3UKY, Y MO 4ac 5K Y 2pynax b6inbuio2o puzuxy i 0oyinbHicmy 3aruuacmocs Ouckymabenvnoio. Mema —
susHayumu OiaeHocmuyuny epexmuguicmo obmedicenoi TJIAE npu paoduxanvhitl npocmamexkmomii 6 nayienmie
NOMIPHO20 I 8UCcOoK020 pu3ukie. Pempocnexmusenomy ananizy nionsenu 377 xeopux, ski npoonepogari é nepiod 3 2013
no 2016 pix 6 06ca3zi padukanvroi npocmamexmomii 3 oomedicenoro TJIAE. Bix nayienmie cmanosue 63,4+6,2 poky. V
40 (10,6 %) xeéopux scmanogieHo pax nepeoMixyposoi sanozu Huzvkozo, 126 (33,4%) — nomipnozco i 211(56,0%) —
8ucokoeo pusuxy. He 6usaeieHo cmamucmuito 3HA¥ywux po3oijcrocmell y KilbKocmi YCKIaOHeHb TimgbadeHekmomii
npu giokpumux i ranapockoniynux onepayiax (p>0,05), 3aeanvna yvacmoma sakux cmanosuna 22,8% (95% Al 18,6 —
27,1). Ilpu nopienAHHI KIIHIKO-2iCMON02IYHUX NOKASHUKIE V 2pYnax 3 i 6e3 mMemacmasie ycmaHo8ieHo CImamucmuito
3Hauywi po30incHocmi 3a MAKUMU NOKAZHUKAMU, AK PiGeHb 3a2albH020 npocmamocneyugiunozo anmueery (IICA) oo
onepamusnozo empyuanus (p=0,010); cymu Inicona (8ionoeioni medianni snauenns 8,0 (8,0; 9,0) ma 7,0 (6,0; 7,0)
oanis;, p<0,001) i noxarenozo cmamycy nyxaunu (T) — uacmka nayienmie 3i cmaodieto oOinowe T2 cmanosumo
sionosiono 53,1 % ma 19,4% (p<0,001). ¥ 32 (8,5%) nayicnmie 6usasieHo memacmamuyne YpaxicenHs JiMpamuiHux
eysnie. 3 Hux 28 (87,5%) eionocunuce 0o epynu eucoxoeo, 4 (12,5%) — nomiproco pusuxy. OCHOBHUMU
NPOSHOCMUYHUMY KPUMEPIAMU MemAacmaszyeanus @ aimpamuyni eyziu 6ynu nepedonepayininuti pisenv I1ICA, cyma
Iicona i T-cmamyc nyxaunu. 3a danumu ROC-ananizy, diaenocmuyna epexmugHicms 06mediceHol timpadenexmomii
3pOCMAcE y X80pux 2pyn BUCOKO020 I NOMIPHO20 pusuky npu pigui sazcanrerozo I1CA binvue 18,4 ne/mn. Lle mosce 6ymu
BUKOPUCIAHO 0151 OOIPYHMYBAHHS NOKA3AHb U000 obmedicenoi TIIAE y nayienmie yux epyn 011 3MeHUEHHS KIIbKOCHI
nicisaonepayiliHux YCKiaoHeHb, N08 A3AHUX i3 POULUPEHOI NPOYedypoIo.

Prostate cancer (PCa) is one of the most common
cancer diseases. In the US and European countries
PCa ranks first among oncological diseases in men.
Mortality from PCa among men ranks 2nd after lung
cancer [5].

The main treatment for localized PCa is radical
prostatectomy, which provides high rates of overall
and relapse-free survival with relatively low
complications [10].

Pelvic lymph node dissection (PLND) is an
important diagnostic step in the surgical treatment of
PCa. The main goal of PLND is to assess the
condition of the pelvic lymph nodes (PLN), which
allows determining the prognosis of the progress of
disease and developing the most rational treatment
approach [8]. Nevertheless latest systematic reviews
show that there is currently no evidence base for the
curative efficacy of PLND in radical prostatectomy,
including overall survival [14].

Currently, the decision of the necessity of PLND
application is based on clinical and histopathological
characteristics included in the Briganti, Partin and
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Memorial Sloan Kettering Cancer Center (MSKCC)
nomograms as well as Roach formulas and their
modifications [3, 11].

According to current recommendations of the
European Association of Urology (EAU) and the
American Urological Association (AUA) and se-
veral other organizations dealing with such patients,
an extended PLND is conducted simultaneously
with radical prostatectomy of patients with mode-
rate- and high-risk localized PCa. In low-risk
patients, advanced PLND is not recommended be-
cause of a number of complications and prolonged
surgery, while limited PLND is not used due to its
low diagnostic efficacy [2].

According to the recommendations of the EAU,
an extended PLND involves the removal of nodes
lying anterior to the external iliac arteries and veins
in the obturator fossa, medially and laterally of the
internal iliac artery [7]. However there is an incon-
sistency in defining the boundaries of extended
PLND, which significantly influences the understan-
ding of surgery. In this case, patients suffering from
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moderate risk are performed with partial PLND,
expediency of performing which remains controversial.

The goal is to determine the diagnostic efficacy
of limited PLND in radical prostatectomy in patients
of moderate and high risk.

MATERIALS AND METHODS OF RESEARCH

A retrospective analysis included 377 PCa
patients in whom the radical prostatectomy with
PLND was performed in period between 2013 and
2016. The volume of lymph node dissection in the
studied patients was not in compliance with current
definition of extended PLND, and was considered
limited. Patients' age was 63.4+6.2 (M+m) y.o.

According to D'Amico criteria [1], 40 (10.6%)
patients had low, 126 (33.4%) — moderate and 211
(56.0%) — high risk PCa. In 132 (35.0%) cases, the
surgery was performed laparoscopically, in 245
(65.0%) — in open way. All patients had PLND in
accordance with current guidelines.

Statistical data processing was performed using
STATISTICA 6.1 software (StatSoftlnc., SN
AGARO909E415822FA). ROC analysis and con-
struction of ROC curves were performed in the
software package of MedCalc Statistical Software
trial version 19.1. (MedCalc Software, Ostend,
Belgium; https://www.medcalc.org; 2019).

To describe the central tendency of quantitative
traits, taking into consideration their mainly non-
normal distribution, the median and interquartile
range — Me (25%; 75%) were used. The probability
of differences in categorical data was estimated by

Pearson's Chi-square test (y2), quantitative and rank
by Mann-Whitney criterion (U). A simple logistic
regression analysis was performed with calculation
of relative chances (OR — odds ratio) with 95%
confidence interval (95% CI) and ROC analysis. The
level of statistical significance (p) for all types of
analysis was accepted <5% (p<0.05) [6].

RESULTS AND DISCUSSION

In 32 (8.5%) patients metastatic lesions of lym-
phatic nodes were found. Of these, 28 (87.5%) were
related to high-risk, 4 (12.5%) — to moderate-risk. In
the group of low-risk patients metastatic lesion of
lymphatic nodes was not found. We found no
statistically significant differences in the number of
complications of PLND in open and laparoscopic
surgery (p=0.16), the overall frequency of which
was 22.8% (95% CI 18.6 - 27.1).

When comparing clinical and histological pa-
rameters in groups with and without metastases,
statistically significant differences were found in
such indicators as the level of total prostate specific
antigen (PSA) before surgery (p=0.010); the Gleason
Score (corresponding median values of 8.0 (8.0; 9.0)
and 7.0 (6.0; 7.0) points; p<0.001) and local tumor
status (T) — part of patients with stage greater than
T2 is 53.1% and 19.4%, respectively (p<0.001).

The average PSA in patients with regional lymph
node metastases was 21.55 (10.8; 42.9) ng/ml — Me
(25%; 75%), which is statistically significantly lower
compared to patients without regional lymph node
metastases — 13.0 (8.0; 22.5) ng/ml, p=0.010 (Fig. 1).

25

21.55

20

15
13

10

O without metastasis into regional lymph nodes
W with metastasis into regional lymph nodes

Note. Mann-Whitney criteria differences

Fig. 1. The average PSA level (ng / ml) in patients with PCa, depending
on regional lymph nodes metastasis (median and interquartile range)
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The difference of median PSA values in the com-
parison groups was 6.99 (95% CI 1.6 - 13.76) ng/ml,
which clearly means that the PSA level in the group
without metastasis is less by 39.68% (p=0.01)
compared with patients with metastasis.

To evaluate prognosis of probability of patient’s
pertaining to one of two groups — with or without
regional lymph nodes metastasis, using a base PSA
level, a simple logistic regression analysis was

performed, the results of which are presented in
table 1 and in Fig. 2.

Carried out a simple logistic regression
analysis showed that among the examined patients
PSA level is a significant independent variable for
predicting regional lymph nodes metastasis in
Pca patients (regression coefficient B=-2.768;
its error 0.006; %2=7.009; OR=1.015; 95%
CI131.004 - 1.027).

Table 1

Results of a simple logistic regression analysis of the prognosis of regional lymph nodes
metastasis in patients suffering from PCa with the level of prostate specific antigen

Variables Regre‘sswn standard error f Wald test statistics P OR 95% CI
coefficient value
absolutfe term in 2768 _ } _ _ }
expression
PSA level 0.015 0.006 7.009 0.008 1.015 1.004 —1.027

The chance of regional lymph nodes metastasis in-
creases by 1.5% (OR=1.015; 95% CI (1.004 - 1.027))
per each unit of prostate specific antigen increment.
Such an insignificant chance benefit is statistically
significant (p=0.008), but OR less than 1.2 is not
recommended for clinically relevant results [6].

According to the results of the statistical analysis,
a logistic regression equation was built [7], where
each PSA (X) value, which served as a predictor,
was matched by a dependent variable — the presence
or absence of regional lymph nodes metastasis (Y).

y=exp(-2.768+(0.015) x x)/(1+exp(-2.768+(0.015) x x)),

where: y is the result: theoretical probability of metastasis into regional lymph nodes;
-2.768 is absolute term in equation of regression;

0.015 is regressive coefficient;

X is specific value of PSA expression.

12
i 10 [ilas= 0 te e Sata) o0 oA -]
=
=]
=]
=
E
E IE:3
E
2
(]
2 0gt ]
2 y= expt-2, 768+ (0,04 5) k) 1+ expt -2, 766+ [0,015)°x))
&
% 04 p r/"; E
E s
i -
.E [
=]
B oozt ,_H-—/
: |\
= S
E
-~ 0o TR TR S (SO0 DO D SO o o
-02

-0 0 20 40 60 a0 100 120 140 160 180 200 220

P3A level (ng fml)

Fig. 2. Probability of regional lymph nodes metastasis depending on PSA level of examined patients
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The valuation of the predictive accuracy of
logistic regression was performed using the Wald's
Chi-square (y2) value; the percentage of concor-
dance; Hosmer-Lemeshov consent test.

The valuation of the logistic regression equation
for the Chi-square value (¥2) showed its adequacy:
¥2=7,009 (p=0.008). The percentage of correct pre-
diction (percentage of concordance) for the obtained
equation was 91.8%, which indicates a high degree
of concordance of the real distribution of observa-
tions of regional lymph nodes metastasis and the
distribution based on logistic regression equation.
Thus, in 91.8% of cases, the obtained logistic regres-
sion equation correctly predicts the presence of
regional lymph nodes metastasis in a particular patient.

The overall valuation of agreement between the
real and calculated data based on the Hosmer-
Lemeshov test showed a significant coincidence,
since the indicator was 4.86 (p=0.773), and at
p>0.05 the null hypothesis regarding the consistency
of theoretical and real results is accepted.

With the help of the developed equation, theore-
tical values of the probability of regional lymph
nodes metastasis for each patient were calculated.
The final result of the equation was always in the
range from 0 to 1 (1 is present regional lymph nodes
metastasis and 0 is absent).

The overall valuation is based on the approach
[15] which assumes that if the calculated probability
1s less than 0.5, then it can be assumed that the event

120

will not occur (no metastasis to regional lymph no-
des will occur); otherwise, metastasis to regional
lymph nodes is assumed (probability greater than 0.5).

For a more detailed valuation with the help of the
logistic equation, theoretical values of the proba-
bility of regional lymph nodes metastasis at different
values of prostate specific antigen were calculated,
which allowed us to propose the following scale of
predictive valuation (Fig. 3):

PSA level up to 18 ng/ml is very low
probability of regional lymph nodes metastasis
(P<7.63%);

*from 18 to 111 ng/ml — low probability of
regional lymph nodes metastasis (7.63%<P<25.48%);

e from 111 to 182 ng/ml — the average proba-
bility of regional lymph nodes metastasis
(25.48%<P<50.27%);

* from 182 to 254 ng/ml — above average pro-
bability of regional lymph nodes metastasis
(50.27%<P<75.22%);

* from 254 to 326 ng/ml — high probability of
regional lymph nodes metastasis
(50.27%=<P<75.22%);

o from 254 to 326 ng/ml — high probability of
regional lymph nodes metastasis (75.22%<P<90.11%);

* from 326 ng/ml — very high probability of re-
gional lymph nodes metastasis (P>90.11%).

100 |
a0
60

10 b

20 |

Probability (in%) calculated by logistic regression equation

0 50 100 150

200 250 300 350 400

PSA level (ng fml)

Fig. 3. Estimated probability (in%) of regional lymph nodes metastasis depending
on PSA level (ng / ml) in patients suffering from PCa, calculated by logistic regression equation (1)

128

Ha ymoeax niyensii CC BY 4.0



MEJINYHI IIEPCIIEKTUBH / MEDICNI PERSPEKTIVI

To determine the critical prognostic level of PSA,
a ROC analysis was performed, the results of which
are presented in table 2 and Fig. 4.

The construction of a ROC curve using the level
of prostate specific antigen to predict the probability
of regional lymph nodes metastasis in PCa patients

showed its statistically significant, sufficient pre-
dictive ability [13], since the obtained area under
ROC (area under ROC curve) AUC=0.653; 95% CI
AUC 0.596-0.706; the achieved level of statistical
significance p=0.010.

PSA leval (ng /ml)

:E' 60~ Smslii\rly:ﬁi.{:r

= Speciliciy: 692

E Criterion; >18.4

[ I T

L T T ] = UL S e
p0] R , .................................

0 "."'."."T"."i"."i"i"."'."l"."'.".'"i"'."."'."I
0 20 40 60 80 100
100-Specificity

Fig. 4. ROC curve of the prostate specific antigen level to predict the probability
of regional lymph nodes metastasis in PCa patients

The optimal cut-off value, determined by the
Youden's index, is a PSA result of >18.4 ng/ml at a
sensitivity of 61.54% and a specificity of 69.18%.
This indicator, which corresponds with the results of

The determined cut-off points (Table 2) and the
results of the developed scale for prognosis value
(Fig. 3) were subsequently used to identify indi-
vidual groups with higher and lower PSA values to

logistic regression analysis, can be used as a and calculate odds ratios with 95% confidence
classifier in deciding whether a patient is at risk of intervals (Table 2).
metastasis into regional lymph nodes.
Table 2
Evaluation of different values of PSA level as a prognostic factor
of predicting regional lymph nodes metastasis
PSA level (ng / ml) OR 95% CI p

>18,4 3.59 1.57-8.23 0.003

>111 3.46 0.35-34.398 0.290

>182 30.93 1.23-777.56 0.037

20/ Tom XXV/ 3
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The OR calculation showed (Table 3) that the
chances of regional lymph nodes metastasis are 3.59
times higher with PSA >18.4 ng/ml compared to
patients with an antigen level lower than this
indicator (OR=3.59; 95% CI 1.57 - 8.23; p=0.003)
and 30.93 times higher with PSA >182 ng/ml
(OR=30.93; 95% CI 1.23 - 777.56; p=0.037).

Limitations of indications for the use of extended
PLND in patients suffering from moderate- and
high-risk prostate cancer are associated with a higher
complexity profile, compared to limited PLND,
which, according to Briganti A. et al. (2006), are
19.8% and 8.2% respectively, and as a consequence,
prolong the hospitalization [4].

Current research has shown a tendency to find
ways to minimize the volume of PLND. Among
them there is the study of the diagnostic efficiency
of sentinel node biopsy (SNB) [9]. Given the
anatomical features of the lymphatic drainage of the
prostate, the volume of limited PLND may not include
sentinel lymph nodes [12]. Thus, its diagnostic efficacy
cannot be equated with the removal of SNB.

However, a total PSA level above 18.4 ng/ml,
according to the results obtained, increases the
diagnostic efficiency of limited PLND.

The presented study has several limitations. The
study is retrospective, conducted on a relatively

small cohort of patients, with an increase in which
some sample bias may be reduced. Moreover, it
concerns only the diagnostic aspect of PLND in
PCa. Despite the limitations, the obtained data
confirm the prognostic efficacy of the indicators
used in the nomograms — the Gleason Score and T-
status of the tumor [3]. The use of a PSA cut-off
level of 18.4 ng/ml can be used to justify limited
PLND for diagnostic purposes in moderate- and
high-risk patients with radical prostatectomy.

CONCLUSIONS

1. The main prognostic criteria for lymph node
metastasis are preoperative PSA level, the Gleason
Score, and T-status of the tumor.

2. The diagnostic efficacy of limited PLND
increases in patients at high and moderate risk at a
total PSA level greater than 18.4 ng/ml.

3. Confirmation of the obtained data in a
prospective study of a larger representative sampling
of patients will allow justification of the indications
for limited PLND in patients in these groups to
reduce the number of postoperative complications
associated with extended procedure.
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