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Introduction

Simple renal cysts are common in adults, especially in
the elderly population. The bulk of them are asympto-
matic and incidentally found by renal imaging includ-
ing computed tomography (CT) and ultrasonography. 
A few series reported varying prevalence in other coun-
tries.1–8 Nevertheless, to the best of our knowledge,
there was no study addressing the prevalence of simple
renal cysts in Taiwan. Many individuals diagnosed with
simple renal cysts often express the concern, “Will
they cause any symptoms or harm the kidney?” Also,
the association between simple renal cysts and some

parameters connected with senility or symptoms related
to the urinary tract have not yet been clarified. There-
fore, the aim of the present study was to investigate
simple renal cysts to understand their prevalence in
healthy individuals and evaluate their clinical charac-
teristics to determine whether or not there are any risk
factors associated with simple renal cysts.

Methods

The study was performed retrospectively from January
to February 2005. The studied population comprised
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577 individuals (317 men, 260 women; mean age,
48.84 years; age range, 20–94 years) who received
health check-up at Taipei Veterans General Hospital.
We focused on simple renal cysts diagnosed via abdom-
inal ultrasonography. The diagnostic criteria of simple
renal cysts by ultrasonography were as follows: (1)
absence of internal echoes; (2) sharply defined, thin,
distinct wall with a smooth and distinct margin; (3)
good transmission of sound waves through the cyst
with consequent acoustic enhancement behind the
cyst; (4) spherical or slightly ovoid shape.9 The num-
ber, site, and diameter of the simple renal cysts were
recorded. We also collected data pertaining to age,
sex, and presence of renal stones. In addition, the other
parameters recorded in the study were as follows: (1)
related to aging: serum cholesterol and glucose; (2)
indicator of renal function: serum creatinine; (3) related
to urinary tract: proteinuria, hematuria (> 2 red blood
cells per high-powered field [hpf]), and pyuria (> 5
white blood cells/hpf); (4) smoking habit.

Statistical analysis including univariate and multi-
variate analyses were performed by Fisher’s exact test,
2-tailed Student’s t test, and logistic regression analysis;
p < 0.05 was considered statistically significant.

Results

Age and sex distribution
The overall prevalence of simple renal cysts was 10.7%
(62/577), ranging from 2.38% in the 2nd to 35.29%
in the 7th or later decade of life. Figure 1 shows that
prevalence increased with age by decade. Incidence

increased dramatically after the 6th decade of life. Table 1
summarizes the demographic data of all the charac-
teristics of simple renal cysts. Individuals with simple
renal cysts were significantly older than those without
cysts (p < 0.001). Simple renal cysts were observed in
15.14% of the men and 5.38% of the women. Thus,
the male-to-female ratio was 2.81.

Renal sonographic findings
The vast majority of simple renal cysts were solitary
(82.3%). With regard to the distribution of the site of
the cysts, right, left and bilateral kidneys were affected
in 34, 20 and 8 individuals, respectively. The mean
largest cyst diameter was 20.89 ± 12.62 mm (range,
4–71 mm). Figure 2 shows that the mean cyst size in
each age group was not statistically different.

Fifteen subjects had renal cysts and stones simulta-
neously. Ipsilateral coexistence of renal stones with cysts
was found in 13 individuals (86.67%). We observed that
the presence of renal stones was significantly associ-
ated with simple renal cysts in both univariate (odds
ratio [OR], 2.47; p = 0.006) (Table 2) and multivari-
ate logistic regression analyses (OR, 2.15; p = 0.034)
(Table 3).

Parameters related to aging, renal function,
and urinary tract
In univariate analysis, factors strongly associated with
simple renal cysts were increased serum creatinine
(OR, 11.77; p = 0.001) and proteinuria (OR, 2.47;
p = 0.006) (Table 2). Nevertheless, only serum creati-
nine was found to have a significant correlation with
simple renal cysts in the multivariate analysis (Table 3).
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Figure 1. Age-related prevalence of simple renal cysts in 577 individuals. Proportion (%) of each decade in study population is indicated
in parentheses.
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Table 2. Univariate logistic regression analysis of simple renal cysts with predictive factors in 577 individuals

OR 95% CI p

Age (≥ 65 yr) 4.367 2.297–8.30 < 0.001
Sex 0.319 0.172–0.593 < 0.001
Renal stones 2.467 1.299–4.684 0.006
Serum cholesterol (> 240 mg/dL) 1.118 0.573–2.184 0.744
Serum glucose (> 115 mg/dL) 1.586 0.710–3.544 0.261
Serum creatinine (> 1.5 mg/dL) 11.770 2.571–53.890 0.001
Proteinuria 3.109 1.438–6.719 0.004
Hematuria 1.145 0.519–2.524 0.737
Pyuria 1.092 0.446–2.673 0.847
Smoking 2.801 1.631–4.812 < 0.001

OR = odds ratio; CI = confidence interval.

Table 1. Clinical characteristics of simple renal cysts in 577 individuals

With cyst(s) Without cyst(s)
p

n (%) n (%)

Cohort (total) 62 (10.7) 515 (89.3)
Male 48 (15.1) 269 (84.9)
Female 14 (5.4) 246 (94.6)
Age, yr (mean ± SD) 57.65 ± 13.35 47.78 ± 12.40 < 0.001*

Renal stones 15 (24.2) 59 (11.5) 0.008†

Serum cholesterol (> 240 mg/dL) 11 (17.7) 91 (17.6) 0.727†

Serum glucose (> 115 mg/dL) 8 (12.9) 44 (8.5) 0.244†

Serum creatinine (> 1.5 mg/dL) 4 (6.5) 3 (0.6) 0.003†

Urine analysis
Proteinuria 10 (16.1) 30 (5.8) 0.006†

Hematuria 8 (12.9) 59 (11.5) 0.678†

Pyuria 6 (9.7) 46 (8.9) 0.815†

Smoking 29 (46.8) 116 (22.5) < 0.001†

*Student’s t test; †Fisher’s exact test. SD = standard deviation.
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Figure 2. Age-related cyst diameter in 577 individuals.
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Smoking habit
In both univariate and multivariate analyses, smoking
was found to be a significant risk factor for simple
renal cysts (Tables 2 and 3). In addition, the statisti-
cally significant difference in the prevalence of simple
renal cysts between male and female was only noted
in the non-smoking group (Table 4).

Discussion

In the current study, the prevalence of simple renal
cysts was 10.7% in the study population and 17.4% in
the 5th or later decades of life. This result is consistent

with those of some other series.1,2,4,5,7 Nevertheless,
the prevalence of simple renal cysts varied from 5.2%
to 41% compared with those reported by different
series1–8 (Table 5) because of sonographic resolution,
different environmental exposure, and different ethnic
background.7 These data indicated that ultrasonogra-
phy detected about half of renal cysts diagnosed via CT.
Simple renal cysts were highly prevalent and deemed
to correlate positively with advancing age. They occur
in up to 50% of individuals over the age of 50 years.10

Numerous unsuspected simple renal cysts are de-
tected owing to increasing utilization of ultrasonog-
raphy and CT. Morphologically, simple renal cysts are
individually oval to round. They may be single or

Table 4. Comparison of the prevalence of simple renal cysts between males and females in smoking and non-smoking groups

Smoking Non-smoking

With cyst(s) Without cyst(s) Prevalence (%) With cyst(s) Without cyst(s) Prevalence (%)

Male 28 109 20.4 20 160 11.1
Female 1 7 12.5 13 239 5.2
p* 1.000 0.027

*Fisher’s exact test.

Table 5. Comparison of overall prevalence, male/female ratio and diagnostic tool among published studies

Author (year) Prevalence (%) Male:Female Diagnostic tool

Terada et al1 (2002) 11.9 2:1 US
Pal et al2 (1997) 5.06 2.04:1 US
Laucks & McLachian3 (1981) 24.0 – CT
Caglioti et al4 (1993) 17.2 – US
Pedersen et al5 (1993) 5.2 2.86:1 US
Tada et al6 (1983) 19.9 2.72:1 CT
Ravine et al7 (1993) 9.5 2.15:1 US
Carrim & Murchison8 (2003) 41.0 1.4:1 CT
This study (2007) 10.7 2.81:1 US

US = ultrasonography; CT = computed tomography.

Table 3. Multivariate logistic regression analysis of simple renal cysts with predictive factors in 577 individuals

OR 95% CI p

Age (≥ 65 yr) 4.890 2.350–10.174 < 0.001
Sex 0.380 0.174–0.832 0.015
Renal stones 2.146 1.061–4.342 0.034
Serum cholesterol (> 240 mg/dL) 0.732 0.336–1.594 0.432
Serum glucose (> 115 mg/dL) 0.834 0.322–2.157 0.708
Serum creatinine (> 1.5 mg/dL) 8.829 1.506–51.773 0.016
Proteinuria 1.753 0.688–4.465 0.240
Hematuria 1.618 0.670–3.909 0.285
Pyuria 1.828 0.615–5.435 0.278
Smoking 2.666 1.387–5.127 0.003

OR = odds ratio; CI = confidence interval.
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multiple. Histologically, simple renal cysts usually have
a smooth outline bordered by a single layer of flat-
tened cuboidal epithelium and are filled with clear or
straw-colored fluid.11 Simple renal cysts are acquired.3,5

The origin of these cysts remains uncertain. In 1930,
Hepler12 pointed out the concept of renal infarction
and tubular obstruction, which increased with age.
Recently, the theory that simple renal cysts are derived
from diverticula of the distal convoluted or collecting
tubules was introduced.13 These diverticula increase
in number in senescent kidneys, probably as a result
of the weakening of the tubular basement membrane.14

This explains the relationship between senility and
simple renal cysts.

A few published studies reported that the size and
number of renal cysts tend to increase with age,2,3,7,15

but our study failed to demonstrate this. That’s perhaps
owing to the limited case number, different diagnostic
tools (e.g. CT vs. ultrasonography), sonographic res-
olution, and race. In our study, sex was significantly
related to the occurrence of simple renal cysts. Similarly,
the prevalence was higher in males compared with
females in most cohorts.1,2,5–8 The possible explana-
tions may be as follows: first, simple renal cysts are
thought to evolve from tubular diverticula, which are
more common in subjects with urinary obstruction,
especially in those with prostatism;16 second, Carrim
and Murchison stated that “cigarette smoking may be
related to renal cysts either by causing renovascular
diseases or by direct toxic effect, and more men than
women smoke”.8 In the current study, smoking was
indeed shown to be a risk factor for the occurrence of
simple renal cysts (Tables 2 and 3). Nevertheless, the
prevalence of simple renal cysts was significantly higher
in men than in women among non-smokers, but there
was no statistically significant difference in the preva-
lence of simple renal cysts between men and women
among smokers (Table 4). Thus, unlike the inference
of Carrim and Murchison, we found that the higher
prevalence of simple renal cysts in males than females
was not caused by smoking.

Mostly, simple renal cysts are asymptomatic and not
harmful to renal function. In the present study, we inves-
tigated simple renal cysts to understand their preva-
lence in healthy individuals and evaluate their clinical
characteristics to determine the risk factors associated
with simple renal cysts. We found by univariate analy-
sis that the factors significantly associated with simple
renal cysts were abnormal serum creatinine and pro-
teinuria. Serum cholesterol, glucose, hematuria and
pyuria were not correlated with simple renal cysts.
However, in the multivariate analysis, abnormal serum
creatinine was still significantly related to the occurrence

of simple renal cysts. Significant association between
abnormal serum creatinine (renal dysfunction) and
simple renal cysts is likely owing to abnormal tubular
growth.17 Loss of nephrons increases the workload of
the remaining tubules, presumably leading to stimu-
lation of growth by the tubular hypertrophy.18 This
would increase the probability of aberrant growth that
may lead to cystic changes in the kidney.16

Several investigations examined the correlation
between simple renal cysts and clinical manifestations
such as arterial hypertension, hematuria and flank
pain.4,5,19 The relationship between hypertension and
simple renal cysts is controversial. Pedersen et al5 re-
ported that mean arterial blood pressure was signifi-
cantly higher in individuals with simple renal cysts.
They assumed that increased renin release due to renal
ischemia caused by cyst expansion may cause the early
hypertension. On the other hand, Cuxart et al19 sup-
posed that arterial hypertension accompanied by sim-
ple renal cysts was just owing to senility. With regard
to the relationship between simple renal cysts and renal
or urinary tract diseases such as hematuria, renal stones
and flank pain, Caglioti et al4 pointed out that tubular
obstruction secondary to renal parenchymal disorgan-
ization may account for the higher prevalence of sim-
ple renal cysts in patients with renal and urinary tract
diseases. In general, the association of most symptoms
with simple renal cysts has so far been inconclusive
and considered to be only coincidental.

Most simple renal cysts rarely produce symptoms
and thus seldom require treatment unless the cyst
becomes symptomatic or complicated. Treatments in-
clude needle cyst puncture without or with sclerosing
agents (lipiodol, phenol, alcohol, bismuth phos-
phate), and percutaneous unroofing, laparoscopic
unroofing (gaseous retroperitoneoscopic and gasless
retroperitoneoscopy-assisted) and open unroofing of
renal cysts.20,21

In summary, the overall prevalence of simple renal
cysts in healthy individuals in the current study was
10.7%. Age, sex, renal stones, serum creatinine, and
smoking may be risk factors for the presence of simple
renal cysts.
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