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ABSTRACT

BACKGROUND: Simple renal cysts are quite common in the general population and are often accompanied by a decrease in the
glomerular filtration rate, which may be linked to latent glomerulopathies. Delayed diagnosis of glomerular damage inevitably
leads to the progression of chronic kidney disease.

AIM: To assess the likelihood of hidden glomerular lesions in patients with simple renal cysts.

MATERIALS AND METHODS: The study involved a group of 78 patients, including 29 men (37%) and 49 women (63%), with
renal cysts of classes | and Il according to the Bosniak classification (2019). An exclusion criterion for the study was a histo-
ry of nephrological diseases. The mean age of the patients was 59.11+1.47 years, and the mean cyst size was 7.19+1.98 cm.
All patients underwent laparoscopic excision of the renal cyst walls. Intraoperatively, a renal parenchymal biopsy was per-
formed under visual control, and the nephrobiopsy specimens were examined using light microscopy, immunofluorescence
analysis, and electron microscopy.

RESULTS: Based on the analysis of 234 nephrobiopsy specimens, morphological signs of glomerulopathy were identified in
20.5% of patients, including diabetic nephropathy (37.5%), focal segmental glomerulosclerosis (31.3%), mesangioproliferative
IgA glomerulonephritis and hypertensive nephropathy (12.5% each), and thin basement membrane disease (6.2%). Patients
with glomerulopathy exhibited reduced glomerular filtration rate and increased creatinine and uric acid levels in the serum.
Moreover, proteinuria and leukocyturia were more frequently observed in the common urinalysis of this group of patients.
CONCLUSIONS: The combination of a renal cyst, changes in urinalysis, and biochemical blood analysis may indicate hidden
glomerular injury. Focusing on the markers of renal damage in the preoperative period allows for determining the indications
for intraoperative nephrobiopsy during surgical treatment of renal cysts. This facilitates early morphological identification of
glomerulopathy and timely initiation of nephroprotective therapy to reduce the risk of chronic kidney disease progression.
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AHHOTALNA

AktyanbHocTb. [lpocTble KMCTbI NOYEK BECbMA pPacnpoCcTpaHeHbl B 06LLen NONYASUMM M YacTO COMPOBOXAAKTCA CHUKEHU-
€M CKOpOCTW KiybouKoBoOW uMAbTpaLmMK, YTO MOXET BbiTb CBA3AHO C IATEHTHbLIMU FoMepynonatuaMu. HecBoeBpemeHHas
AVAarHoCTMKa NopaeHns KiybouYKoB MOYKM Hen3bexXHO MPMBOAMT K MPOrpeccuu XpoHUYecKoi 6o1e3Hu novex.

Lienb — oueHUTb BEPOATHOCTb HANIMUKSA CKPBITbIX FIOMEPYNSPHBIX NMOPAXKEHUA Y NALMEHTOB C MPOCTbIMU KUCTaMM MOYEK.
Marepuansi n MeToabl. MccnenoBaHue npoBefieHo B rpynne U3 78 naumeHToB, U3 HUX — 29 MyxumH (37%) 1 49 eHwmH (63%)
C Kuctamm noyek 1-i n 2-i Kateropum no Knaccudukaumm Bosniak (2019 r.). KputepueM UCKNOYEHUs U3 MCCNeAO0BaHMS
bbinu Hedponoruyeckue 3aboneBaHus B aHaMHe3e. CpeHuii Bo3pacT nauueHToB coctaBun 59,11+1,47 ropa, cpepHuii pas-
Mep Kuctbl — 7,19+1,98 cM. BceM naumeHTaM NpoBeAEHO MCCEYEHME CTEHOK KMCT MOYEK JlanapoCKOMUYECKUM LOCTYMOM.
WHTpaonepaumoHHO BeINoNHANACk 61oncus NoYeYHON NapeHXMMbI MOJ, BU3YalibHbIM KOHTPOJEM C UCCNeA0BaHNEM Hedpobu-
onTaTa nyTeM CBETOONMTMYECKON MUKPOCKOMWM, PEaKLMM UMMYHHO(ITYOpPeCLIEHLIMM U 3TEKTPOHHOW MUKPOCKOMMUM.
PesynbTathl. [lo pe3ynbtatam aHanusa 234 HedpobuonTatoB y 20,5% naumeHTOB BbiSBIEHbI MOP(ONOrUYECKUE MPU3HAKU
rnomepynonatum: auabetuyeckoe nopaxenue — 37,5%, hokanbHO-cerMeHTapHbIN rnomepynockiepos — 31,3%, MesaHruo-
nponudepatueHbIn IgA-rnoMepynoHedput 1 runepToHMyeckas Hepponats — no 12,5%, bonesHb TOHKMX ba3anbHbIX MeM-
bpaH — 6,2%. MaumeHTbI ¢ rnoMepynonaTuei XapaKTepu30BanUCh CHAXKEHUEM CKOPOCTU KITyB04K0oBOW GUNbTPaLMM W NOBbI-
LUEHMEM KOHLIEHTPaLMW KpeaTUHUHA W MOYEBOW KUCIOTbI B CHIBOPOTKE KPoBY. [1py 3TOM B 06LLEM aHanu3e MoYM Y NauMeHTOB
3TOM IpynMbl Yalle BCTPeYaauch MPOTEMHYPUSA W NENKOLMTYpPHS.

BoiBogpbl. CoueTaHue KUCTbI MOYKM, UBMEHEHWUI aHanM3a MouM, BUOXMMUYECKOr0 aHaM3a KpoBU MOKET BbITb NpU3HaKaMu
CKPBITOrO FNOMEpPYNSPHOr0 NopaXeHus. AKLEHTUPOBaHWE Ha HalMuMe MapKepOoB MOYEYHOr0 MOBPEXAEHUS B A00MNEPALMOH-
HOM Nepuofe NO3BOJIAET ONpefenuTh NoKa3aHWa Ans NPOBeAeHWS HTpaonepaLMoHHon Hedpobroncum B xofie onepaTUBHO-
ro JIeYeHMs No NOBOAY KMCT MOYEK C Liefblo paHHen Mophonornieckon aeHTMGMKaLMW roMepyionaTi M CBOEBPEMEHHOMO
Ha3HayeHust HepONpPOTEKTUBHO Tepanum AN CHUKEHWUS PUCKA NPOrpeccuu XpOHUYECKol 6oe3Hu novex.

KnioueBble cfioBa: K1CTa NOYKY; rnoMepynonatus; Hedgpobuoncus; XxpoHuyecKas 6osie3Hb NOYeEK; CKOPOCTb Ki1ybouKoBOM
GunbTpaLmm.
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BACKGROUND

Renal cysts are structural lesions of the kidneys that
appear as one or several closed pouches inside the kid-
neys. These pouches are surrounded by a connective tis-
sue capsule and filled with serous fluid. The prevalence
of renal cysts in the general population varies between
20% and 50% [1, 2]. Simple renal cysts tend to increase
in size at an average rate of 3.9% to 5% per year, with
the potential to grow to twice their original size within
a decade [3-5].

The available evidence suggests that the risk factors
for this disease include elderly age, male sex, smoking,
nephrolithiasis, and elevated creatinine levels [6-8]. Rus-
sian studies have demonstrated a negative correlation
between fluid-filled renal lesions and glomerular filtra-
tion rate (GFR) associated with parenchymal atrophy [9].
Simple renal cysts are common findings in nephro-
logical patients with chronic kidney disease (CKD) [10].
The most significant etiological factors of CKD are arte-
rial hypertension, diabetes mellitus, and glomerulopathy
[11, 12]. The latter refers to a disease of the renal glom-
erulus of any pathogenesis, including glomerulonepbhritis.
Glomerulonephritis comprises a subgroup of renal
diseases in which immune-mediated damage to the
capillary basement membrane, mesangial and endo-
thelial cells contribute to hematuria, proteinuria, and
azotemia [13]. The most prevalent forms of glomeru-
lonephritis include IgA nephropathy, membranous ne-
phropathy, nephrotic syndrome, minimal change disease,
focal segmental glomerulosclerosis, and postinfectious
glomerulonephritis.

Glomerulopathies, whether primary or secondary, i.e.,
those associated with systemic autoimmune diseases,
drug therapy, or malignant tumors, may affect patients
of any age. Most registries of patients with terminal CKD
report that glomerular diseases account for 20%-25%
of cases, with progression often occurring within weeks
to months following the onset of acute nephritic synd-
rome [14].

The population analysis, including patients receiving
renal replacement therapy in the Krasnoyarsk Territory
also suggests a high prevalence of glomerular diseases,
with a proportion of more than 30% [15]. Notably, glo-
merulopathies are consistently associated with a bilater-
al lesion, which invariably causes a substantial decline in
renal function in some patients [16-18]. Many glomerular
lesions, regardless of their etiology, are asymptomatic
or accompanied by mild symptoms, thereby challenging
diagnosis. A delayed diagnosis of renal glomerular le-
sions inevitably contributes to a decrease in glomerular
filtration rate [11].

The study aimed to assess the probability of la-
tent glomerular lesions in patients with simple renal
cysts.
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METHODS

The study population comprised 78 patients who
were admitted to the urology department at the Kras-
noyarsk Regional Clinical Hospital for surgical treatment
of symptomatic renal cysts between 2023 and 2024.
The preoperative assessment included medical history
and standard laboratory tests, such as hematology, blood
chemistry, and urinalysis. The GFR was calculated us-
ing the standardized equations of MDRD (Modification of
Diet in Renal Disease Study), CKD-EPI (Chronic Kidney Di-
sease Epidemiology Collaboration), and Cockcroft—Gault.
The instrumental assessment included renal ultrasound
and contrast-enhanced multi-detector computed tomog-
raphy. The Bosniak Classification (2019) was used to
stratify the risk of malignancy in cystic renal masses.
The study included 29 males (37%) and 49 females (63%)
with Bosniak | and Il renal cysts. An exclusion criterion
was a history of nephrological diseases.

The mean age of the patients was 59.11+1.47 years, and
the mean cyst size was 7.19+1.98 cm. All patients underwent
laparoscopic excision of renal cyst walls. Intraoperative re-
nal parenchymal biopsy was performed under visual control,
and biopsy specimens were examined by light microscopy,
immunofluorescence staining, and electron microscopy [19].
The study procedures were approved by the Local Ethics
Committee of the Krasnoyarsk Regional Clinical Hospital
(Protocol No. 189/6, September 29, 2002) and the Kras-
noyarsk State Medical University (Protocol No. 119/2023,
July 6, 2002) and were in compliance with the standards
of the Ethics Committee and the Declaration of Helsinki
(1964) as amended. All participating patients provided their
voluntary, informed consent to participate in the study.
In addition to standard histology of the cyst wall specimens,
morphology of the renal parenchymal specimens evalu-
ated the number of glomeruli, the number and percentage
of globally sclerotic glomeruli, the number and percentage
of segmentally sclerotic glomeruli, signs of mesangial cell
proliferation, the number of abnormal glomeruli, tubular at-
rophy, vascular sclerosis and hyalinosis, and the presence
of lymphoid follicles.

The statistical data analysis was performed us-
ing Statistica v. 10.0. The non-parametric Mann—-Whit-
ney test (U test) was used to calculate the significance.
The percentage frequency of the parameters was calcu-
lated using Fisher’s test.

RESULTS

The analysis of 234 intraoperative renal biopsy speci-
mens obtained from 78 patients demonstrated morpho-
logical patterns of glomerular lesions in 19 (24.4%) ca-
ses. Specifically, 4 (21.1%) cases of diabetic nephropathy
(Fig. 1) and 5 (26.3%) cases of focal segmental glomeru-
losclerosis (Fig. 2) were identified.

2]
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Glomerulopathy was suspected in 10 (52.6%) patients,
including 7 patients having glomerular lesions confirmed
by immunohistochemistry. Specifically, mesangial prolif-
erative glomerulonephritis with suspected IgA nephropa-
thy was diagnosed in two cases (positive staining for both
kappa and lambda light chain subtypes) (Fig. 3, Fig. 4).
One case of thin basement membrane nephropathy, two
cases of diabetic nephropathy and two cases of hyperten-
sive nephropathy with focal segmental glomerulosclero-
sis were also reported.

Based on the analysis of the obtained renal biopsy
specimens, a group of 62 (79.5%) patients without glo-
merular lesions was identified. This group was taken as
controls (group 1). Sixteen (20.5%) patients with mor-
phologically confirmed glomerulopathy were assigned
to the study group (group 2). The ultrasound compari-
son showed no differences in the renal size between the
groups (Table 1).

Group 1 (controls) consisted of 36 (58.1%) females
and 26 (41.9%) males. Thirty-six (58.1%) cases of hy-
pertension, 1 (1.6%) case of nodular goiter, and 1 (6.1%)
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Fig. 1. Diabetic nephropathy, class Ill. Periodic acid-Schiff stain-
ing. Magnification x400. Kimmelstiel-Wilson nodules are ob-
served.
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Fig. 3. IgA nephropathy. Hematoxylin and eosin staining. Magnifi-
cation x400. Mesangial proliferation and segmental sclerosis are
observed.

Puc. 3. IgA-Hedponatis. OKpacka reMaToKCUIMHOM U 303MHOM.
YBenuuenne x400. Busyanusupyetcs MesaHruanbHasi npoau-
(epauma n cerMeHTapHbIi CKNepos.
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hyperuricemia were reported. Twenty-four (38.7%) pa-
tients had no concomitant diseases. Group 2 (the study
patients) was mostly composed of females with 12 (75%)
patients. This group included 4 (25%) patients with diabe-
tes mellitus and 8 (50%) with hypertension. The patients
in group 2 had higher mean creatinine and uric acid levels
and lower GFR, calculated using all standardized equa-
tions, compared with those in group 1. The differences
in these parameters between patients in the two groups
were statistically significant (Table 2).

Although there were no significant differences be-
tween the groups in urine specific gravity and the num-
ber of red blood cells found by urinalysis, more severe
proteinuria was reported for group 2. The patients in this
group also had more white blood cells in the field of vi-
sion compared with the control group (Table 3).

The renal parenchyma morphology showed a sig-
nificantly lower number of glomeruli in the renal bi-
opsy specimens from patients in group 1 as com-
pared with those in group 2. No significant differences
were found in the number and frequency of globally

Fig. 2. Focal segmental glomerulosclerosis. Periodic acid-
Schiff staining. Magnification x400. Segmental glomeruloscle-
rosis with adhesion of capillary loops to Bowman’s capsule is
observed.

Puc. 2. ®okanbHo-cerMeHTapHbI rnoMepynockiepos. OKpacka
Lndd-itonHoi kucnotoir. Yeenuyenune x400. Busyanusupyetcs
CermMeHTapHbIi CKepo3 Kiyboyka ¢ HauuueM Cnanku Kanuansp-
HbIX MeTenb ¢ Kancynon boyMena.

Fig. 4. Immunofluorescence reaction with anti-IgA antibo-
dies in IgA nephropathy. Mesangial fluorescence. Magnification
x400.
Puc. 4. Peakums MMMyHHOGbNYOpecLeHUMM C aHTUTeNaMu K IgA
npu IgA-Hedponatun. MesaHrmanbHoe cBeYeHue. YBenmyeHue
x400.
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Table 1. Kidney size of patients in Group 1 and Group 2 based on ultrasound findings
Tabnuua 1. Pasmepbl noyek naumeHToB 1-# 1 2-1 rpynn no pesynbTaTaM yibTPasByKOBOr0 UCC/eL0BaHS

29

Parameters Group 1 (n=62) Group 2 (n=16) p
Right kidney
11.3[10.5; 12.0]; 10.9 [10.1; 11.1]; )
Length, cm 95% Cl 10.5-11.8 95% CI 10.1-11.1 U42.5;>0.05
. 5.0 [4.7; 5.4]; 5.5[4.5;5.7]; )
Width, cm 95% Cl 4.7-5.3 95% Cl 4.5-5.7 U49.0; >0.05
Parenchymal thickness, 1.6 [1.5; 1.9]; 1.7 [1.6; 1.9]; ]
em 95% Cl 15-1.9 95% Cl 1.6-1.9 U36.0,>0.05
Left kidney
11.2 [10.8; 12.1]; 11.0 [10.3; 12.1]; )
Length, cm 95% Cl 10.9-12.0 95% Cl 10.3-12.1 U'57.0,>0.05
. 5.3 [5.0; 5.5]; 5.51[5.0; 5.7]; )
Width, cm 95% CI 5.1-5.4 95% CI 5.0-5.7 U63.4;>0.05
Parenchymal thickness, 1.6 [1.4; 1.8]; 1.7 [1.6; 1.8]; )
em 95% Cl 1.4-1.8 95% Cl 1.6-1.8 U46.0,>0.05
Table 2. Parameters of kidney functional status in patients before surgery, M+o
Ta6nuua 2. MNokasatenm $yHKUMOHANBHOMO COCTOSAHUSA MOYEK NaLMEHTOB [0 ONepaTMBHOMO BMeLUaTenbCTBa, Mo
Parameters Group 1 Group 2 Difference,
(n=62) (n=16) % p
Creatinine, mmol/L 89.95+2.19 98.38+9.90 9.37 <0.05
Glome_rular filtratizon rate (CKD-EPI equation), 73,2552 11 62.885.05 1415 <0.0001
mL/min x 1.73 m
Glomgrular flltratlzon rate (MDRD equation), 69.3642.1 59 434462 1431 <0.0001
mL/min x 1.73 m
Glomgrular filtration rate (Cockcroft—Gault equation), 8711318 82.12:8.28 579 <0.005
mL/min
Uric acid, mmol/L 334.35+12.17 356.86+23.59 6.73 <0.05
Table 3. Parameters of common urinalysis in patients, M+o
Ta6nuua 3. MNokasatenu obLero aHannsa Moum y naLmeHTos, M+o
Group 1 Group 2
Parameters (n=62) (n=16) p
Protein, g/L 0.07+0.01 0.18+0.04 <0.05
Specific gravity, g/L 1014.0£0.71 1014.4£1.69 0.45
Red blood cells
(field of vision) 6.11+1.18 6.1+3.03 0.31
White blood cells 6.54+1.29 7.75+2.43 <0.05

(field of vision)

sclerotic glomeruli and the frequency of mesangial cell
proliferation and vascular sclerosis between the groups.
The patients in group 2 had a significantly higher fre-
quency of segmentally sclerotic glomeruli than those in
the control group (50% vs. 1.6%; p <0.05). The percentage
of abnormal glomeruli and the frequency of glomerular
vascular hyalinosis were significantly higher in group 2
(Table 4).

DOl https://doiorg/10.17816/uroved643098

DISCUSSION

The study findings demonstrated that the patients
in group 2, i.e., those with morphologically confirmed
glomerulopathies, had lower GFRs and higher serum
creatinine and uric acid levels. Moreover, this group
experienced more severe proteinuria and leukocyturia
compared with the control group. Along with the de-
creased renal function, the patients in the study group
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Table 4. Histopathological findings of kidney biopsies in patients

Tom 15,Ne 1, 2025
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Tabnuua 4. Pe3yanaTb| TUCTONIOMMYECKOro UCCej0BaHNsA OMONTATOB NOYEK NaLMEHTOB

Parameters Group 1 (n=62) | Group 2 (n=16) | p
Average number of glomeruli in the biopsy specimen, Mo 15.77£1.73 13.19+1.53 <0.05
Average number of globally sclerotic glomeruli, M+o 2.3620.45 2.29+0.84 0.62
Parameter frequency, %

Globally sclerotic glomeruli 41.94 50 0.58*
Segmentally sclerotic glomeruli 1.6 50 <0.05*
Mesangial cell proliferation 17.74 31.25 0.28*
Abnormal glomeruli 54.83 87.5 <0.05*
Tubular atrophy 80.64 87.5 0.72*
Vascular sclerosis 58.06 81.5 0.08*
Vascular hyalinosis 0 12.5 <0.05*

*Fisher's Criterion / *Kputepuit ®uwepa

had higher frequencies of abnormal glomeruli, segmen-
tal sclerotic glomeruli, and vascular hyalinosis. Morpho-
logically confirmed glomerulopathy was more common
among female patients. It is worth noting that renal bi-
opsy demonstrated signs of diabetic glomerular lesions
in 6 patients, whereas type 2 diabetes mellitus was di-
agnosed in 4 patients. Although 2 patients presented with
signs of diabetic nephropathy, the diagnosis of diabetes
mellitus was not established. Subsequent assessment of
these patients showed fasting hyperglycemia in one and
impaired glucose tolerance in the other, suggesting pre-
diabetes associated with carbohydrate metabolism dis-
orders and characterized by blood glucose levels below
the diagnostic threshold for diabetes mellitus but above
normal values [20, 21]. The early detection of glycemia
is clinically significant, as up to 50% of dysglycemic pa-
tients may progress to diabetes mellitus [21]. In patients
with prediabetes, the risk of the CKD onset and progres-
sion is higher [22, 23].

In the Russian population, the prevalence of glomeru-
lar and tubulointerstitial diseases is approximately 1,500
cases per 100,000 people [24]. No official statistics or
population-based studies on the prevalence, morbidity,
and mortality due to glomerular diseases, including IdA
nephropathy, were found. The prevalence of immune-
mediated glomerulopathies, including IgA nephropathy,
is estimated at 300-450 cases per 100,000 patients with
glomerular and interstitial renal diseases. The findings
of this study suggest that morphological patterns of glo-
merulopathies are seen in 20.5% of patients after renal
cyst surgery. The most common glomerular diseases are
diabetic lesions and focal segmental glomerulosclerosis
(37.5% and 31.3%, respectively), followed by mesangial
proliferative IgA glomerulonephritis and hypertensive ne-
phropathy (12.5% each), and thin basement membrane

DOl https://doiorg/10.17816/uroved643098

nephropathy (6.2%). The obtained findings suggest that
a combination of renal cysts, abnormal urinalysis and
blood chemistry may be indicative of a latent glomerular
lesion. Preoperative biomarkers of renal injury may help
assess the indications for intraoperative renal biopsy in
patients with renal cysts. This will facilitate the early
morphologic identification of glomerulopathies and the
prompt initiation of nephroprotective therapy to reduce
the risk of progression to CKD.

CONCLUSION

The study findings demonstrated that biomarkers of
renal injury associated with renal cysts may be used to
support the intraoperative renal biopsy at the time of
renal cyst wall excision for the diagnosis of latent glo-
merular disease.
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