
25

The article can be used under the CC BY-NC-ND 4.0 license
© Eco-Vector, 2025

Urology reports (St. Petersburg)Vol. 15 (1) 2025ORIGINAL STUDY ARTICLE

DOI: https://doi.org/10.17816/uroved643098

Simple renal cyst and glomerulopathy: 
is there a connection?
Mikhail A. Firsov1,2, Pavel A. Simonov1,2, Tatyana A. Garkusha1,3, Evgenii A. Bezrukov1,4, 
Dmitrii I. Laletin1,2, Semen E. Nagaev1, Valeriya D. Moiseeva1

1 Professor V.F. Voino-Yasenetsky Krasnoyarsk State Medical University, Krasnoyarsk, Russia;
2 Regional Clinical Hospital, Krasnoyarsk, Russia;
3 Krasnoyarsk Regional Pathological Bureau, Krasnoyarsk, Russia;
4 The First Sechenov Moscow State Medical University (Sechenov University), Moscow, Russia

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 I and II 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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АННОТАЦИЯ
Актуальность. Простые кисты почек весьма распространены в общей популяции и часто сопровождаются снижени-
ем скорости клубочковой фильтрации, что может быть связано с латентными гломерулопатиями. Несвоевременная 
диагностика поражения клубочков почки неизбежно приводит к прогрессии хронической болезни почек.
Цель — оценить вероятность наличия скрытых гломерулярных поражений у пациентов с простыми кистами почек. 
Материалы и методы. Исследование проведено в группе из 78 пациентов, из них — 29 мужчин (37%) и 49 женщин (63%) 
с кистами почек 1-й и 2-й категории по классификации Bosniak (2019 г.). Критерием исключения из исследования 
были нефрологические заболевания в анамнезе. Средний возраст пациентов составил 59,11±1,47 года, средний раз-
мер кисты — 7,19±1,98 см. Всем пациентам проведено иссечение стенок кист почек лапароскопическим доступом. 
Интраоперационно выполнялась биопсия почечной паренхимы под визуальным контролем с исследованием нефроби-
оптата путем светооптической микроскопии, реакции иммуннофлуоресценции и электронной микроскопии.
Результаты. По результатам анализа 234 нефробиоптатов у 20,5% пациентов выявлены морфологические признаки 
гломерулопатии: диабетическое поражение — 37,5%, фокально-сегментарный гломерулосклероз — 31,3%, мезангио-
пролиферативный IgA-гломерулонефрит и гипертоническая нефропатия — по 12,5%, болезнь тонких базальных мем-
бран — 6,2%. Пациенты с гломерулопатией характеризовались снижением скорости клубочковой фильтрации и повы-
шением концентрации креатинина и мочевой кислоты в сыворотке крови. При этом в общем анализе мочи у пациентов 
этой группы чаще встречались протеинурия и лейкоцитурия.
Выводы. Сочетание кисты почки, изменений анализа мочи, биохимического анализа крови может быть признаками 
скрытого гломерулярного поражения. Акцентирование на наличие маркеров почечного повреждения в дооперацион-
ном периоде позволяет определить показания для проведения интраоперационной нефробиопсии в ходе оперативно-
го лечения по поводу кист почек с целью ранней морфологической идентификации гломерулопатии и свое временного 
назначения нефропротективной терапии для снижения риска прогрессии хронической болезни почек.

Ключевые слова: киста почки; гломерулопатия; нефробиопсия; хроническая болезнь почек; скорость клубочковой 
фильтрации.
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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 glomerulonephritis. 
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.

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 I and II 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.
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Fig. 1. Diabetic nephropathy, class III. Periodic acid-Schiff stain-
ing. Magnification ×400. Kimmelstiel–Wilson nodules are ob-
served.
Рис. 1. Диабетическая нефропатия, класс III. Окраска Шифф-
йодной кислотой. Увеличение ×400. Визуализируются узелки 
Киммелстила–Уилсона.

Fig. 3. IgA nephropathy. Hematoxylin and eosin staining. Magnifi-
cation ×400. Mesangial proliferation and segmental sclerosis are 
observed.
Рис. 3. IgA-нефропатия. Окраска гематоксилином и эозином. 
Увеличение ×400. Визуализируется мезангиальная проли-
ферация и сегментарный склероз.

Fig. 4. Immunofluorescence reaction with anti-IgA antibo-
dies in IgA nephropathy. Mesangial fluorescence. Magnification 
×400.
Рис. 4. Реакция иммуннофлуоресценции с антителами к IgA 
при IgA-нефропатии. Мезангиальное свечение. Увеличение 
×400.

Fig. 2. Focal segmental glomerulosclerosis. Periodic acid-
Schiff staining. Magnification ×400. Segmental glomeruloscle-
rosis with adhesion of capillary loops to Bowman’s capsule is 
observed.
Рис. 2. Фокально-сегментарный гломерулосклероз. Окраска 
Шифф-йодной кислотой. Увеличение ×400. Визуализируется 
сегментарный склероз клубочка с наличием спайки капилляр-
ных петель с капсулой Боумена.

50 µm 50 µm
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Microaneurysm
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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%) 

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 
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Table 1. Kidney size of patients in Group 1 and Group 2 based on ultrasound findings
Таблица 1. Размеры почек пациентов 1-й и 2-й групп по результатам ультразвукового исследования

Parameters Group 1 (n=62) Group 2 (n=16) р

Right kidney

Length, cm 11.3 [10.5; 12.0];
95% CI 10.5–11.8

10.9 [10.1; 11.1];
95% CI 10.1–11.1 U 42.5; >0.05

Width, cm 5.0 [4.7; 5.4];
95% CI 4.7–5.3

5.5 [4.5; 5.7];
95% CI 4.5–5.7 U 49.0; >0.05

Parenchymal thickness, 
cm

1.6 [1.5; 1.9];
95% CI 1.5–1.9

1.7 [1.6; 1.9];
95% CI 1.6–1.9 U 56.0; >0.05

Left kidney

Length, cm 11.2 [10.8; 12.1];
95% CI 10.9–12.0

11.0 [10.3; 12.1];
95% CI 10.3–12.1 U 57.0; >0.05

Width, cm 5.3 [5.0; 5.5];
95% CI 5.1–5.4

5.5 [5.0; 5.7];
95% CI 5.0–5.7 U 63.4; >0.05

Parenchymal thickness, 
cm

1.6 [1.4; 1.8];
95% CI 1.4–1.8

1.7 [1.6; 1.8];
95% CI 1.6–1.8 U 46.0; >0.05

Table 2. Parameters of kidney functional status in patients before surgery, M±σ

Таблица 2. Показатели функционального состояния почек пациентов до оперативного вмешательства, M±σ

Parameters Group 1 
(n=62)

Group 2 
(n=16)

Difference, 
% p

Creatinine, mmol/L 89.95±2.19 98.38±9.90 9.37 <0.05

Glomerular filtration rate (CKD-EPI equation), 
mL/min × 1.73 m2 73.25±2.11 62.88±5.05 –14.15 <0.0001

Glomerular filtration rate (MDRD equation), 
mL/min × 1.73 m2 69.36±2.1 59.43±4.62 –14.31 <0.0001

Glomerular filtration rate (Cockcroft–Gault equation), 
mL/min 87.11±3.18 82.12±8.28 –5.72 <0.005

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±σ

Таблица 3. Показатели общего анализа мочи у пациентов, M±σ

Parameters Group 1 
(n=62)

Group 2 
(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 
(field of vision) 6.54±1.29 7.75±2.43 <0.05

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).

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
Таблица 4. Результаты гистологического исследования биоптатов почек пациентов

Parameters Group 1 (n=62) Group 2 (n=16) p

Average number of glomeruli in the biopsy specimen, M±σ 15.77±1.73 13.19±1.53 <0.05

Average number of globally sclerotic glomeruli, M±σ 2.36±0.45 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 / *Критерий Фишера

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 

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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