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Abstract

Risk factors for renal cell cancer (RCC) recurrence, including its local form, include stage and high Fuhrman
grading system score, regional lymph node involvement, microvascular invasion, tumor necrosis, positive
surgical margin, and sarcomatoid or rhabdoid tumor differentiation. Objective. The study analyzes data from
Moscow Research Oncological Institute named by PA Herzen to determine the predictors of local recurrence
of kidney cancer based on the data from surgically treated patients with local recurrent RCC. Material and
Methods. We analyzed retrospectively data from 87 patients who were divided into 2 groups: 1-st, patients with
detected local recurrence of kidney cancer (n=43), and 2-nd, control group (n=44). The following predictors were
evaluated: tumor size, tumor histotype, tumor stage, Fuhrman grading system, surgical margin status, tumor
necrosis, sarcomatoid and rhabdoid changes, microvascular invasion, hemorrhage and invasion of collecting
system components (CSS), renal capsule, and perirenal cellular tissue and primary treatment. Results. The
risk of local recurrence was higher in the primary tumor, over 40 mm in diameter (OR=5.8, p<0.001), as well
as microvascular invasion and focal hemorrhage (OR=15.1, p=0.001 and OR=3.3, p=0.008, respectively).
Both univariate and multivariate analyses showed a negative effect on the risk of local RCC recurrence only for
tumor necrosis (OR=15.4, p<0.001 and OR=53.6, p=0.002, respectively) and high Fuhrman grade (OR=10.9,
p=0.042 and OR=5.7, p=0.032, respectively). The most significant predictors of local renal cancer recurrence
are tumor necrosis (p<0.001), microvascular invasion (p=0.019), positive surgical margin (p=0.009), and
high Fuhrman grade (p=0.04). High Fuhrman grade (3—4) of malignancy (HR=1.9, p=0.042), tumor diameter
(HR=1.0, p=0.054), positive surgical margin (HR=3.5, p=0.001), and tumor necrosis (HR=2.3, p=0.029) were
found to be the most significant factors influencing 5-year local recurrence-free survival rate. Conclusion.
The course of renal cell cancer is determined by multiple interrelated and independent prognostic factors.

Key words: renal cell carcinoma, local recurrence, predictors of local recurrence; risk factors of local
recurrence; prognostic factors of local recurrence; predisposing factors of local recurrence; local
recurrence-free survival rate.

#=7 laac MaprapuTa flkoBneBHa, rita.gaas@mail.ru

16 SIBERIAN JOURNAL OF ONCOLOGY. 2022; 21(4): 16-24



KINMAHUYECKUE UCCNEOOBAHUA

NMPEOUKTOPbI MECTHOI'O PELUMOUBA PAKA NMOYKW.
HALU ONbIT

M.A. Maac!, A.[l. Kanpun'?3, H.B. BopobbeB*#, A.C. KannuHcknin®,
B.B. Ko3nos*, P.0. NHo3emMLeB'

®IAQY BO «Poccuiickuii yHuBepcuTeT apyx06bl Hapogosy, . Mockea, Poccus’

Poccus, 117198, r. Mocksa, yn. Muknyxo-Maknas, 6. E-mail: rita.gaas@mail.ru’

PIrbY «HaumoHanbHbI MEOUUNHCKUIA UCCreqoBaTenbCKU LEHTP paauonoruny Munsgpasa Poccun,

r. O6HUHCK, Poccua?

Poccusi, 249036, r. O6HuHCK, yn. Koponesa, 42

MockoBCKMIN Hay4YHO-MCCreaoBaTenbCKUA OHKONOrm4yeckuin MHCTUTyT um. MN.A. lepuera — dounvan ®rey
«HaunoHanbHbIN MEAULIMHCKMIA NCCReqoBaTeNbCKUN LEHTP paanonornmy MuHsgpasa Poccun,

r. Mocksa, Poccus®

Poccusi, 125284, r. Mocksa, 2-i1 BoTkuHckuid npoesn, 3°

®IAQY BO «[epBbit MOCKOBCKMI rOCyAapCTBEHHbIN MEANLMHCKUIA YHUBepcuTeT M. V.M. CeveHoBa»
MwuH3agpasa Poccuu, r. Mockea, Poccust*

Poccusi, 119991, . Mockea, yn. TpybeLkas, 8/2*

AHHOTaUuA

K dhakTopam puricka peunamsa novedHo-knetodHoro paka (MKP), B ToM uncne ero nokansHoOm hopmMbl, OTHOCAT
CTajuio 1 BbICOKYHO CTEMEHb 3110Ka4eCTBEHHOCTU MO PypmaHy, NopaKeHne peroHapHbIX MMMEaTNYeCcKmX y3rnos,
MWKPOCOCYAMCTYH UHBA3UI0, HEKPO3 OMYXOMW, MONOXUTENBHBIV XMPYPTUMYECKUIA KpaWi, a Takke CapKoMaTouaHY
unu pabgoviaHyto anddepeHUMpoBKy onyxonu. Lienblo nccnegoBaHus SBNseTcs onpeaeneHve npeankropos
MECTHOrO peLmavBa paka noYvku Ha OCHOBaHMM aHanmaa AaHHbIX MauMeHTOB, MEPEHECLLNX XMPYpruyeckoe ne-
YyeHue no nosoay mMectHoro peunamea MNMKP Ha 6aze MHAOW um. M.A. l'epueHa. MaTtepuan u metoabl. Hamu
ObIn NpoBeAeH PETPOCMNEKTUBHBIM aHanu3 AaHHbix 87 nauMeHToB, KOTopble Obiny pa3feneHbl Ha 2 rpynnbli:
1 — NaumMeHTbl C MECTHbIM pPeLMarBOM paka noYku (N=43), 2 — KOHTpPONbHasA rpynna ¢ 6e3peLyanBHbLIM TEYEHNEM
3aboneBanns (n=44). bbinu oLeHeHbI CreayLLne XapakTePUCTVKW: pa3mMep OMyXornu, TMCTOTUM ONyXonu, CTaans
3aboneBaHuns, CTENEHb 3MOKAYECTBEHHOCTUN onyxonu no ®ypmMaHy, COCTOSHUE XMPYPrnYecKoro kpas, HEKpo3
OMyXxonu, capkomaTougHble 1 pabaonaHble N3MEHEHNS, MUKpOBacKkynspHas nHBasus (MBW), kpoBonsnuaHus
1 HBA3Ms KOMMOHEHTOB cobupaTensHon cuctembl (KCC), kKancynbl MOYKM U OKONIOMOYEYHOW KNeT4aTku, a Tak-
Xe xapaKkTep nepBuyHoN onepaumun. PesynbTaTtbl. BepOSTHOCTb BO3HUKHOBEHUSA MECTHOMO peuuavea bbina
BbILLE B rpynmne nauMeHToB ¢ AnamMeTpom nepBuyHol onyxonu 6onee 40 mm (OR=5,8, p<0,001), a Takke npu
Hannyaum MBW un yyacTtkoB kposomanuaHusa (OR=15,1, p=0,001 n OR=3,3, p=0,008 cooTBeTcTBEHHO). B xone
Kak 0fHO(aKTOpPHOro, Tak 1 MHOroakTOpPHOro aHanu3a Obin [oKa3aH HeraTMBHbIN 3PdeKT prcka MeECTHOro
peuenua MNMKP Tonbko y TakmMx nokasatenew, kak Hekpo3d onyxonu (OR=15,4, p<0,001 n OR=53,6, p=0,002
COOTBETCTBEHHO) U BbICOKas CTeMeHb 3nokadectseHHocTH no Pypmany (OR=10,9, p=0,042 n OR=5,7, p=0,032
COOTBETCTBEHHO). Hanbonee 3HauMbIMK NpeanKTopamMy MECTHOMO peLuamBa paka MoYku SBMASTCS HEKPO3
onyxoru (p<0,001), MBU (p=0,019), nonoxwuTenbHbiii xupyprudeckun kpan (MXK) (p=0,009) n Beicokas cTeneHb
3nokadecTtBeHHOCTU No PypmaHy (p=0,04). Beicokas cTeneHb 3nokavyectBeHHOCTV No ypmaHy (3—4-5 cTeneHb)
(HR=1,9, p=0,042), guametp onyxonu (HR=1,0, p=0,054), NXK (HR=3,5, p=0,001) n Hekpo3 onyxonun (HR=2,3,
p=0,029) saBnsatoTCA Hambonee 3Ha4YUMbIMM PaKTOpamMK, BIMSAIOLLMMUN Ha 5-NETHIO NOKarnbHyo 6e3peLmnanBHyo
BbIXMBaeMoCTb. BbiBoAbl. TevyeHne noveyHo-KNeTOHHOro paka onpeaenseTcs MHOXECTBOM B3aMMOCBSI3aHHbIX
mMexay cobow, a Takke psaoM He3aBUCKUMbIX APYT OT Apyra NPOrHOCTUYECKMX haKTOpOB.

KnoueBble cnoBa: NO4Ye4YHO-KNEeTOUHbIN pak; MECTHbIN peLunavB; NpeauKTopbl MECTHOMO peLuamnBa;
hakTOpbI pUCKa MECTHOrO peLuanBa; NPOrHoCTUYecKue hakTopbl MECTHOFO PeLuanBa;
npegpacnonararowme hakTopbl MECTHOFO pPeLuaANBa; fokanbHasa 6e3peuMauBHas BbDKUBAaeMOCTb.

Introduction

Risk factors for renal cell cancer (RCC) recurrence,
including its local form, include stage and high
Fuhrman grading system score, regional lymph
node involvement, microvascular invasion, tumor
necrosis, positive surgical margin, and sarcomatoid
or rhabdoid tumor differentiation [1]. Several studies
have attempted to prove that tumor histotype is an
independent predictor of disease outcome; but all
histological variants of kidney cancer have been able
to behave aggressively [2—4].

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2022; 21(4): 1624

Objective. The study analyzes data from Moscow
Research Oncological Institute named by PA Herzen
to determine the predictors of local recurrence of
kidney cancer based on the data from surgically treated
patients with local recurrent RCC.

Material and Methods

We analyzed retrospectively data from 87 patients
who underwent nephrectomy or kidney resection for
RCC between 1999 and 2018. Patients of both sexes
were included in the study and divided into 2 groups:
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1, patients with detected local recurrence of kidney
cancer (n=43), and 2, control group of patients with
relapse-free disease (n=44).

In the main group, most patients (74.4 %) underwent
the first operation outside the inpatient department of
Moscow Research Oncological Institute, named by
PA Herzen. The finished histological slides were
reviewed by a pathomorphologist from the institute
to determine several indices: tumor histotype, tumor
stage, Fuhrman grading system, surgical margin status,
tumor necrosis, sarcomatoid and rhabdoid changes,
microvascular invasion, hemorrhage and invasion of
collecting system components (CSS), renal capsule,
and perirenal cellular tissue. Tumor size and the nature
of the primary surgery were also important criteria
for assessing the likelihood of local recurrence. The
main instrumental method of diagnosing local RCC
recurrence was multispiral computed tomography
with intravenous contrast, analyzed also by a single
specialist.

None of the patients received pre- or postoperative
therapy. We defined local recurrence as a tumor nodule
detected after radical removal of a primary tumor of
the same histological type in the bed of the removed
tumor after renal resection [5]. A tumor mass in the
renal bed [6], as well as involvement of regional lymph
nodes and ipsilateral adrenal gland were taken as local
recurrence after nephrectomy [7].

Univariate and multivariate Cox regression models
were used to identify predictors of recurrence. The
p<0.05 was significant. For statistical analysis, local
recurrence-free survival (L-RFS) was calculated as
the time from surgery to setting of local recurrence of
kidney cancer. Statistical analysis was performed using
IBM SPSS v.26.0 software. L-RFS was estimated
using the Kaplan-Meier method.

Results

We analyzed data from 87 patients operated for renal
cell cancer between 2000 and 2018. Table 1 presents
the clinical and pathomorphological characteristics
of the patients. The study included patients of both
sexes. The mean age was 57.6 years (26 to 76 years).
The average follow-up period was 8 years (9 months
to 20 years). For the underlying disease, patients
underwent both surgical and non-surgical treatment.
The mean primary tumor size was 56.3 mm (range
10-130 mm). The major histotype was the clear cell
RCC in both groups.

In the first group local recurrence was mainly
represented in the grades 3 and 4 malignancy patients
(69.8 %). In the local relapsed RCC group, the signs of
tumor necrosis, microvascular invasion, sarcomatoid
and rhabdoid features, hemorrhage and positive
surgical margin were more common. On average, the
local recurrence of kidney cancer was diagnosed 32.7
months (2.7 years) after surgery.

Table 2 presents the most frequent locations of
local recurrence after major surgery in patients with
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established local recurrence. In 5 patients undergone
radiofrequency ablation for a tumor, 100 % local
recurrence occurred in the previously performed
ablation, in the tumor itself.

In the study, we also evaluated the effect of the
above-described indices on the likelihood of local
RCC recurrence. A univariate analysis identified the
most likely risk factors for local RCC recurrence. The
risk of local recurrence was higher in the primary
tumor, over 40 mm in diameter (OR=5.8, p<0.001),
as well as the pathomorphological features of
microvascular invasion and focal hemorrhage in tumor
tissue (OR=15.1, p=0.001 and OR=3.3, p=0.008,
respectively). Both single-factor and multivariate
analyses showed a negative effect on the risk of local
RCC recurrence only for tumor necrosis (OR=15.4,
p<0.001 and OR=53.6, p=0.002, respectively) and
high Fuhrman grade (OR=10.9, p=0.042 and OR=5.7,
p=0.032, respectively). Table 3 presents the results of
the comparative analysis.

Stepwise logistic regression algorithm showed the
most significant factors for the probability of local RCC
recurrence (Table 4). Based on these data, the most
significant predictors of local renal cancer recurrence
are tumor necrosis (p<0.001), microvascular invasion
(p=0.019), positive surgical margin (p=0.009), and
high Fuhrman grade (p=0.04).

Based on these results, we created a prognostic
model (Fig. 1) and found a significant effect of the
above criteria on the probability of local recurrence
of kidney cancer (AUC=0.947). Logistic regression
was performed with stepwise inclusion of predictors.
Model parameters: Sensitivity 83.7 %, Specificity
90.9 %, R*=0.656. The significance of the model is
p<0.001, > =58 922.

The next step was to assess the effect of the criteria
on the 5-year local recurrence-free survival (L-RFS)
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Fig. 1. ROC-curve
Puc. 1. ROC-kpuBas
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Table 1/Tabnuua 1
The clinical and pathomorphological characteristics

KnuHnuyeckue n naTOMOpd)onoquecme AaHHble NauueHToB

Number of 1st group/ 2nd group/
Variables/IToka3arens cases/ 1—s rpymma 2—s rpynma
Ymcno caydaen (n=43) (n=44)

Sex/Tlon Male/My»x4nHb 45 (51.7 %) 24 (55.8 %) 21 (47.7 %)
Female/2Kenuunbt 42 (48.3 %) 19 (44.2 %) 23 (52.3 %)

Age, years/Bospacr, ner Mean/CpenHee 3HaueHHE 57.6 59.2 56.3

BMI/UMT Mean/CpeniHee 3HaueHHE 29.3 30.5 28.7
cTla/lb 54 (62.1 %) 18 (41.9 %) 36 (81.8 %)
Clinical T—stage/ cT2a/2b 20 (23 %) 14 (32.5 %) 5 (11.4 %)

Knnnnueckas T-cranus cT3a/3b/3c 11 (12.6 %) 9(20.9 %) 3(6.8 %)
cT4 2 (2.3 %) 2 (4.7 %) =

Partial nephrectomy/
Pesexmust mouku

49 (56.3 %)

15 (34.9 %)

34 (77.3 %)

B Radical nephrectomy/
Jleuenune Hedpoxromus 33 (38 %) 23 (53.5 %) 10 (22.7 %)
RFA/PUTA 5(5.7 %) 5(11.6 %) -
Tumor size, mm/ <40 40 (46 %) 10 (23.3 %) 30 (68.2 %)
Pasmep onyxonu, MM >40 47 (54 %) 33 (76.7 %) 14 (31.8 %)
ccRCC 76 (87.4 %) 37 (85.9 %) 39 (88.6 %)
Histological type/ Papillary/ 5(5.7 %) 2 (4.7 %) 3 (6.8 %)
I'ucroTun omyxomnu Chromophobe/ 4 (4.6 %) 2 (4.7 %) 2 (4.6 %)
Other/ 2 (2.3 %) 2 (4.7 %) -
Fuhrman grade/ 1-2 49 (56.3 %) 13 (30.2 %) 36 (81.8 %)
CrerieHb 3710Ka9€CTBEHHOCTH 10
Dypmany 34 38 (43.7 %) 30 (69.8 %) 8 (18.2 %)
Kidney capsule invasion/ Yes/[la 51 (58.6 %) 23 (53.5 %) 28 (63.6 %)
VHBa3us Kancyibl MOYKH No/Her 36 (41.4 %) 20 (46.5 %) 16 (36.4 %)
Tumor necrosis/ Yes/[la 39 (44.8 %) 32 (74.4 %) 7 (15.9 %)
Hexpos omyxonu No/Her 48 (55.2 %) 11 (25.6 %) 37 (84.1 %)
Microvascular invasion/ Yes/[la 22 (25.3 %) 20 (46.5 %) 2 (4.5 %)
MukpoBacKyIsipHast HHBa3Hs No/Her 65 (74.7 %) 23 (53.5 %) 42 (95.5 %)
Sarcomatoid and rhabdoid features/ Yes/[la 15 (17.2 %) 15 (34.9 %) _
CapkomaroniHble U pabaou/HbIe
H3MeHEeHUs No/Her 72 (82.8 %) 28 (65.1 %) 44 (100 %)
Tumor hemorrhage/ Yes/Ila 39 (44.8 %) 25 (58.1 %) 14 (31.8 %)
Kposonsiusirue B ormyxonu No/Her 48 (55.2 %) 18 (41.9 %) 30 (68.2 %)
UCS invasion/ Yes/[la 6 (6.9 %) 3(7 %) 3 (6.8 %)
Wugazust KCC No/Her 81 (93.1 %) 40 (93 %) 41 (93.2 %)
Perirenal fat invasion/ Yes/[Ta 12 (13.8 %) 6 (14 %) 6(13.6 %)
WuBazus napanedpaibHOI
I No/Her 75 (86.2 %) 37 (86 %) 38 (86.4 %)
Surgical margin/ PSM/ITXK 16 14 (32.6 %) 2 (4.5 %)
XupyprudecKuii Kpai NSM/HXK 71 29 (67.4 %) 42 (95.5 %)

Time to recurrence/
Bpewms no penunnba

<12 months (continued tumor growth)/

<12 mec (IPOIOIKEHHBIN POCT)

>12 months (true recurrence)/
>12 mec (MCTHHHBIN PEIUINB)

21 (48.8 %)

22 (51.2 %)

Note: BMI — body mass index; RETA — radiofrequency thermoablation; ccRCC — clear cell renal cell carcinoma; CCC — collecting system compo-
nents; PSM — positive surgical margin; NSM — negative surgical margin.

TMpumeuanus: UMT — unzexe macenl tena; PUTA — panguouacrorras tepmoadisiuust; ckKITKP — cBeTIOKI€TOUHBIN MTOYEUHO-KICTOYHBIN paK;
KCC — xomnonenTbI coduparensHoit cuctemsl; [TXK — nonoxkurenshblii Xxupyprudeckuii kpail; HXT — HeraTuBHbIi XUpyprudeckuii Kpai.
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Table 2/Tabnuua 2
The most frequent locations of local recurrence

Hanbonee yactas nokanusauusa MecTHbIX peunanBoB

Localization/JIokanm3amnus Detection frequency/ Yactora permrBa
Tumor bed/Jloxe ormyxomnu 19 (44 %)
Kidney bed/Jloxe mouxu 18 (41.9 %)
Lymph nodes/Jlumparnaeckne y3ist 8 (18.6 %)
Ipsilateral adrenal gland/MncunarepaiabHblil HaIIOYeIHIK 4 (9.3 %)
Renal pedicle/TToueunas HOXKa 6 (14 %)
Vena cava inferior/HwkHsist monast BeHa 2 (4.7 %)

Surrounding organs (liver, mesentery of the colon, spleen)/

N 10 (23.3 %)
Oxpy>karorye oprassl (IIe4eHb, OpbIKeiKa, Cele3eHKa)

Table 3/Tabnuua 3
The effect on the risk of local RCC recurrence

BnusiHue Ha puck mectHoro peuupusa MNKP

Univariate analysis/ Multivariate analysis/
Variables/ITokazaTeinb OnHOaKTOPHBIH aHAIN3 MHorogakTopHbIi aHAIN3
OR 95%CI  P—Value v OR 95%CI  P—Value e
Sex/ITox M/M 1,4 0,6-3,2 0,451 0,57 1,4 0,6-3,2 0,762 0,09
F/K 0,7 0,3-1,7 0,451 0,57 0,7 0,3-1,7 0,762 0,09
<45 0,2 0,0-13,8 0,462 2,45 0,2 0,0-13,8 0,462 0,54
Age/ Bo3pacr
>45 4,8 0,1-323,3 0,462 2,45 4,8 0,1-323,3 0,462 0,54
<25 0,6 0,2-2,0 0,425 0,64 0,2 0,0-6,8 0,372 0,80
BMI/ UMT
>25 1,6 0,5-4,9 0,425 0,53 5,0 0,1-169,9 0,372 0,80
PN <0,001 - 0,999 0 = = 0,999 0
Treatment/ RN <0,001 - 0,999 0 - - 0,999 0
Jleuenue
RFA - - - 11,38 - - - 0,03
Tumor size, mm/ <40 0,2 0,1-0,4 <0,001 12,19 0,2 0,0-3,2 0,257 1,29
Pazmep omyxonu, Mm >40 5,8 2,3-14,7  <0,001 13,46 5,0 0,3-79,5 0,257 1,29
Histological type/ ccRCC 0,7 0,2-2,3 0,508 0,44 0,6 0,0-12,4 0,733 0,12
l'ucroruin orryxomu other 1,5 0,4-5,2 0,508 0,44 1,7 0,1-35,9 0,733 0,12
Fuhrman grade/ G1,2 1,7 0,2-16.4 0,667 1,87
CTerneHb 3710Ka4eCTBEH- 5,7 1,2-27.7 0,032 0,11

wocrimo dypvary O34 109 LI-1086 0042 1,98

Kidney capsule invasion/
VHBa3ust Karcyssl MOYKH

Tumor necrosis/Hekpo3s omyxonu 15,4 5,3-443 <0,001 25,57 53,6 4,3-671,1 0,002 9,52

Microvascular invasion/
MHUKpOBACKYIISIpHAsT HHBA3US

0,8 0,3-1,9 0,600 0,28 0,2 0,0-2,4 0,189 1,72

15,1 3,2-70,7 0,001 11,91 12,1 0,8-179,8 0,070 3,28
Tumor hemorrhage/

KpoBousiusiHue OmyXoin

UCS invasion/HMuBa3us KCC 1,4 0,3-6,7 0,671 0,18 0 0,0-1,2 0,062 3,48

Perirenal fat invasion/MuBa3us
napaHepaabHOil KIeTYaTKH

PSM/ITXK 10,1 2,1-480 0,004 7,44 20,8 2,1-202,6 0,009 6,82

33 1,4-7,9 0,008 6,97 0,7 0,0-12,7 0,794 0,07

1,5 0,5-4,6 0,530 0,40 8,4 0,4-169,0 0,166 1,92

Note: BMI — body mass index; PN — partial nephrectomy; RN — radical nephrectomy; RFA — radio frequent ablation; ccRCC — clear cell renal cell
carcinoma; UCS — urinary collecting system; PSM — positive surgical margin.

Ipumeuanne: UMT — unziexe Maccst Tena; PIT — pesexims nouku; HO — Hedpokromus; PUTA — pagnouacrorrast Tepmoadsiunst; ckIIKP — cetio-
KJIETOYHBIH To9euHO-KIeTouHbIH pak; KCC — koMIoHeHTHI cobuparebHoil cucteMsl; [IXK — nonoxuTenbHbIi XUpyprodecKuii Kpait.
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Table 4/Ta6nuua 4

The most significant factors for the probability of local RCC recurrence
Hanbonee 3HaunmMble dakTopbl, onpeaensowme BEpOATHOCTb pa3BUTUA MecTHoro peuuausa MKP

Variables/ITokazareinb
Tumor necrosis/Hekpos omyxonu
Microvascular invasion/ MuUKpoBacKyIIsipHast HHBa3Hs
PSM/TIXK
Fuhrman grade/ Crenens 3nokauectBeHHOCTH 110 Dypmany
Note: PSM — positive surgical margin.

IIpumedanne: [TXK — monoXuTenbHbIi XUPYprUdecKuil Kpaii.

OR 95 % CI P-Value 1

10.6 2.9-39.5 <0.001 12.43
9.1 1.4-56.7 0.019 5.54
20.8 2.1-202.6 0.009 6.82
6.1 1.8-21.2 0.004 8.19

Table 5/Tabnuua 5

Influence of factors on 5-year local recurrence-free survival rate
BnusiHve noka3arenen Ha 5-NeTHIOK NOKanbHY 0e3peunamBHYI0 BbIXXMBaeMOCTb

Variables/IToka3zareinn

Sex/IToxn
BMI/UMT
Tumor size/Pazmep omyxonu
RN/HD
PN/PII
RFA/PUTA

Histological type/I'ucToTum omyxonu

Treatment/
Jleuenne

Fuhrman grade/Crenens 310kadecTBeHHOCTH 110 DypMaHy
Kidney capsule invasion/MHBa3us Karncyibl IIOYKH
Tumor necrosis/Hekpo3s omyxonu
Microvascular invasion/MuKpoBacKyisipHast HHBa3Hs

Sarcomatoid and rhabdoid features/
CapkoMaTouiHbIe U PabIOH/HBIE H3MEHCHUSI

Tumor hemorrhage/KpoBousiusiaue ormyxoiau
UCS invasion/MuBazust KCC
Perirenal fat invasion/lHBa3us mapaneppanbHON KIETIATKH
PSM/TIXK

Results/Pe3ysbrarst

HR 95 % CI P-Value
0.9 0.5-1.8 0.799
0.9 0.9-1.0 0.011
1.0 1.0-1.0 0.054

- - 1.000
0.4 0.1-1.2 0.106
23.5 4.7-117.3 <0.001
0.9 0.5-1.5 0.599
1.9 1.0-3.7 0.042
0.4 0.2-0.9 0.033
2.3 1.1-4.7 0.029
2.0 0.7-5.9 0.207
1.8 0.7-4.4 0.189
1.0 0.4-24 0.969
1.0 0.3-3.4 0.955
2.0 0.8-5.1 0.133
3.5 1.7-7.3 0.001

Note: BMI — body mass index; PN — partial nephrectomy; RN — radical nephrectomy; RFA — radio frequent ablation; UCS — urinary collecting sys-

tem; PSM — positive surgical margin.

Ipumeuanne: UMT — unzaexe Macest Tena; PIT — pesekims nouku; HD — Hedpakromust; PUTA — paguodactoTHast TepMOaOIISILIHS;
KCC — xomnoHeHTbI cobuparenbHoit cuctemsl; [TXK — nojgokuTesbHbli Xupypruyeckuii Kpai.

of patients treated for RCC (Table 5). In a stepwise
analysis, high Fuhrman grade (3—4) of malignancy
(HR=1.9, p=0.042), tumor diameter (HR=1.0,
p=0.054), positive surgical margin (HR=3.5, p=0.001),
and tumor necrosis (HR=2.3, p=0.029) were found to
be the most significant factors influencing 5-year local
recurrence-free survival rate. The nature of the primary
treatment was also found to determine the timing of
local recurrence-free survival. Thus, radiofrequency
ablation affected the index negatively (HR=23.5,
p<0.001).

Discussion
Researchers consider the likelihood of local
recurrence of kidney cancer after primary treatment
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of RCC mainly in terms of overall recurrence-free
survival. Unfortunately, only a few studies have
addressed the impact of the above clinical and
pathomorphologic parameters on the likelihood
of developing a directly local RCC recurrence. In
2019, a team from Spain showed, in a retrospective
multivariate analysis of 153 patients, the influence of
histological factors such as microvascular invasion
(p=0.001) and tumor necrosis (p=0.0001) on the
likelihood of developing local recurrence. Therefore,
the indices were identified as independent predictors
of local renal tumor recurrence [8].

A Mayo Clinic study confirmed the tumor size as an
anatomical factor in local RCC recurrence. The authors
state that each centimeter of tumor size increases the
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likelihood of local recurrence (p<0.05). After several
calculations, they concluded that a primary tumor sized
4 cm compared to that sized 1 cm has a 2.52 times
higher risk of local recurrence [9].

In evaluating the effect of treatment on the rate of
local RCC recurrence, a meta-analysis published by an
American group shown higher survival without local
recurrence for surgical treatment of kidney cancer
compared with thermoablation (98.9 % vs 93.0 %).
However, the authors make some clarification: When
multiple thermoablation sessions were performed,
the differences for surgical and ablative techniques
were not significant [7]. A study from the Mayo
Clinic proved the equivalence of these therapies in the
treatment of local RCC recurrence. In renal cancer of
cTla stage, the 5-year local recurrence-free survival
rates were 97.7 % (96.7-98.6), 95.9 % (92.3-99.6)
and 95.9 % (92.3-99.6) for renal resection, RFA,
and cryoablation, respectively. For cT1b stage RCC,
the rates for kidney resection and cryoablation were
91.6 % (88.2-95.1) and 92.7 % (83.5-100), respectively
[10].

The most studied and controversial marker of local
recurrence of renal cell cancer is the condition of the
surgical margin. A recent meta-analysis showed for
cT1-T2 stage tumors that enucleation is at least as
good as the standard renal resection in terms of PSM
and local recurrence at 24 months follow-up [11]. The
authors also stressed lack of accepted definition of
«positive surgical margin» and «tumor recurrence,
which markedly reduces the significance of the results.
Bernhard et al. analyzed the results of 809 kidney
resections performed in 8 European and American
centers. During the follow-up (mean 27 months), 26
patients (3.2 %) experienced local tumor recurrence.
Researchers found a direct effect of PSM on the risk
of'local RCC recurrence (p<0.01) [12]. In 2016, Shah
confirmed these findings in a retrospective multicenter
study including data from 1240 kidney resections and
stressed PSM as a reliable predictor of recurrence (95
% CI12.75-20.34, p<0.001) only in highly aggressive
(pT2-3a or Fuhrman grade 3—4) tumors with no effect
on localization of recurrence (local/remote) [13]. A
group from Argentina studied a role of Fuhrman grade
along with surgical margin status on the likelihood
of local RCC recurrence. In a multivariate analysis,
PSM and high grade of renal cancer malignancy
(Fuhrman grade 3 or 4) were identified as independent
predictors of local RCC recurrence (HR=12.9, 95 % CI
1.8-94, p=0.011/HR=38.3, 95 % CI 3.1-467, p=0.004,
respectively) [14].

In 2017, an Israeli team proved a direct effect of
surgical margin status on the likelihood of locoregional
cancer recurrence after nephrectomy for primary
kidney cancer [15]. From 612 patients, a local RCC
recurrence developed in 50 during the follow-up
(average, 65 months). PSM was found to determine
the lowest 5-year survival without local recurrence
(93 % vs 45 %; p<0.001). Multivariate analysis
confirmed these results: PSM was associated with a
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significantly increased risk of local tumor recurrence
(HR 4.8; 95 % CI 2—-11.6; p=0.01).

In contrast to these results, an American group in
a retrospective analysis of 1994 cases confirmed the
relative importance of surgical margin status on the
development of true local recurrence. They detected
clinically local recurrence of kidney cancer in 30
patients, with 9 cases (0.5 %) of true primary tumor
recurrence, with only one patient with PSM. Several
reasons can explain the local recurrence against a
negative surgical margin. One is the so-called «false
negative surgical marginy, that is, malignant tissue
outside the tumor boundaries defined during surgery,
such as within the peritumoral vessels, which leads to
incomplete resection [16]. X.S. Chen et al. described
foci of tumor tissue extending 3 mm beyond the tumor
pseudo-capsule [17]. The researchers concluded that
the histological nature and tumor malignancy, as well
as its sarcomatoid and rhabdoid changes, have greater
prognostic value for local tumor recurrence than the
surgical margin status [11,16, 18].

The course of renal cell cancer is determined by
multiple interrelated and independent prognostic
factors, which are included in many prognostic models.
A comparative analysis of the most popular and widely
used predictive models presented in a recent prospective
collaborative study by a group of scientists from USA
and Canada [19]. To reduce the probability of local
postoperative recurrence of the disease, a thorough
preoperative examination is of primary importance.
To improve the effectiveness of primary treatment
and the recurrence-free survival, oncourologists
should personalize the search and evaluation of
predisposing factors for the development of local
recurrence and then select the best treatment. Precise
search of morphological, immunohistochemical, and
biochemical markers in the surgical material can
improve the early postoperative management of the
patients in the future. For example, one can determine
the need for adjuvant therapy to reduce the risk of
local RCC recurrence. Currently clinicians rely on
retrospective prediction tools to guide patient care
and clinical trial selection. But as shown in a study by
a group from USA and Canada, using prospectively
collected adjuvant trial data, existing RCC prediction
models were validated and demonstrated a sharp
decrease in the predictive ability of all models
compared with their previous retrospective validations.
So they recommend prospective validation of any
predictive model before implementing it into clinical
practice and clinical trial design [19].

Conclusion

The literature considers the development of the
local recurrence of kidney cancer in the aspect of the
general recurrence-free survival rate. This is the main
problem for revealing and the complete analysis of the
predisposing factors. We believe the new search for
markers specific for local RCC recurrence is important
for optimization of RCC treatment.
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We plan to develop an accessible multiparametric
prognostic model including objective clinical,
laboratory-instrumental, and pathomorphological data
to predict the local RCC recurrence. The nomogram
will be of great practical value for optimization of
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BKIA1 ABTOPOB

I'aac Maprapura SIkoBjieBHA: KOHIICTIIUS U AU3aiiH NCCICIOBAHNS, HAMTMCAHHE TEKCTa, HAOIOICHHE, COOpP TaHHbBIX.
Kanpun Anapeii IMuTpueBUY: KOHLCTIIUS U TU3AIH UCCIIEIOBAHUS, KOHTPOJIb HCCIISIOBAHMUS.

Bopoonbe Hukouaii BiaagumupoBuy: KOHIETIUS ¥ TU3aiH UCCIEIOBAHMUS, KOHTPOJIb UCCIIEIOBAHMUS.
Kannunckuii Asexceii CepreeBu4: KpUTHUYECKAs OLIEHKA TEKCTA HA MPEIMET COJEPIKAHHUSL.

KossioB Bacuimii BiraguMupoBuy: ctaTucTuueckas o0paboTka JaHHBIX.

HNnozemues Poman OJieroBu4: cOOp TaHHBIX.

QDunancuposanue

Omo uccredosanue ne nompe606ano OONOTHUMENbHOO0 QUHAHCUPOBAHUSL.
Kongpnuxkm unmepecos

Asmopul 3as61810m 00 OMCYMCmMEUU KOHQIUKMA UHIMEPECO8.
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