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Increased prevalence of simple renal cysts in patients with gout
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Abstract The aim of this study was to determine the
prevalence of simple renal cysts in gout patients and evaluate
associated risk factors for its development. Hundred and
forty-six patients followed at our outpatient Gout Unit and 47
sex- and age-matched healthy kidney donors who had
undergone routine renal ultrasonography, using a static gray
scale and real-time B-mode units with a 3.5- or 5.0-MHz
transducer, were evaluated for the presence of renal cysts.
Demographic and clinical characteristics of gout patients
were evaluated considering possible risk factors for the
occurrence of simple renal cysts such as age, male gender,
hypertension, and renal impairment. The prevalence of
simple renal cyst was 26.0 % in gout patients and 10.6 % in
control group (P = 0.045). Gout patients with simple renal
cysts presented less renal lithiasis than those without this
complication (5.2 vs 25.9 %; P = 0.003) in spite of an
overall higher frequency of renal stones in gout patients
compared to control group (20.5 vs. 6.3 %, P = 0.025). The
presence of simple renal cyst in gout was not associated with
previously reported factors such as age (P = 0.296), male
predominance (P = 0.688), hypertension (P = 0.314), and
renal impairment (P = 254). Moreover, no association with
disease duration (P = 0.843) or tophi (P = 0.616) was
observed. In conclusion, gout patients have an increased
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prevalence of simple renal cysts associated with a lower
occurrence of nephrolithiasis. Whether renal cysts have any
protective effect in the development of nephrolithiasis in
gout remains to be determined.
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Introduction

Gout is a clinical metabolic disease caused by an inflam-
matory response to monosodium urate crystals, which may
occur in people with hyperuricemia [7, 28]. Several renal
disorders have been described in gout such as uric acid
urolithiasis, involvement of blood vessels, and glomerular,
tubular and interstitial tissues injury [3, 7, 30], but there are
no data in the literature regarding the occurrence of simple
renal cysts in this disease.

In the general population, the presence of simple renal
cysts is frequently an incidental finding on renal ultraso-
nography with a prevalence varying from 4.2 to 41 % [11,
21,25, 26,31, 34, 35, 37, 42]. Although their natural history
is not completely understood, they are considered benign
lesions and usually remain untreated [35, 37]. Sometimes,
however, they may increase in size and number, mainly in
young subjects when rapid progression may occur [37].

The occurrence of simple renal cyst has been related to
male gender and aging [12, 25, 26, 36, 37, 42], with
increased prevalence especially among people older than
70 years of age, in whom it may reach 50 % [27]. An
association of the presence of simple renal cyst with
hypertension and decreased renal function has also been
reported [2, 12, 31, 36]. Eventually, patients with simple
renal cysts and hypertension have increased release of
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rennin from the affected kidney, and blood pressure nor-
malization after surgical removal or decompression of the
cyst by aspiration has been described [4, 43].

In patients with gout and hyperuricemia, some forms of
autossomic polycystic kidney disease have been described
[8, 23, 38]. These diseases are a heterogeneous group of
disorders characterized by genetic mutations that induce
abnormal epithelial proliferation and differentiation in the
kidney, leading to formation of fluid-filled cysts in the
renal parenchyma [16]. Hence, this mechanism is much
different from that of simple renal cyst formation. Never-
theless, the occurrence of simple renal cyst in gout has not
been investigated. Therefore, we sought to determine the
prevalence of simple renal cyst in patients with gout and its
possible association with clinical parameters.

Subjects and methods

Medical charts of 146 consecutive patients regularly
followed at our outpatient gout clinic and 47 age- and
sex-matched healthy kidney donors (control group) were
retrospectively reviewed. All patients met the American
College of Rheumatology classification criteria for gout
[41]. Arterial hypertension was defined in accordance with
the JINC 7 report [13], diabetes mellitus according to the
American Diabetes Association classification criteria [1],
dyslipidemia according to the ATP III guidelines [18], and
decreased renal function if glomerular filtration rate was
under 60 ml/min/1.72 m* body surface area. Due to the
fact that serum uric acid and uric acid excretion present
high levels of variability during disease course and suffer
great influence of external factors such as diet and medi-
cation [22], their measurements were not considered for the
current study. All patients were adequately treated for gout
with uricosuric agent (benzbromarone) or xanthine oxidase
inhibitor (allopurinol).

Patients and controls were subjected to renal ultraso-
nography and evaluated by experienced radiologists using
real-time B-mode units with a 3.5- or 5.0-MHz transducer.

Patients with polycystic kidney disease were excluded
from this analysis. Ultrasonographic criteria for the diag-
nosis of a simple renal cyst include the following: (1)
spherical or ovoid shape, (2) absence of internal echoes, (3)
presence of a thin, smooth wall that is separate from the
surrounding parenchyma, and (4) enhancement of the
posterior wall, indicating ultrasound transmission through
the water-filled cyst [15].

For statistical comparison of categorical variables,
chi-square and exact Fisher’s tests were utilized, while
continuous variables were assessed by Student’s ¢ test. A
P value of less than 0.05 was considered statistically
significant.

Results

The mean age of gout patients was 64.5 = 11.0 years
(range 26-88 years) similar to control group which was
63.2 £ 11.2 years (range 26-85 years) (P = 0.702).
The percentage of male patients and controls was 89
and 85 %, respectively (P = 0.940). Mean disease duration
was 17.5 + 10.3 years.

Ultrasonographic evaluation revealed a total prevalence
of simple renal cysts of 26 % (38/146) among gout
patients, significantly higher compared to 10.6 % (5/47) for
the control group (P = 0.045). The prevalence of renal
lithiasis was also higher in the gouty group compared to
controls (20.5 vs 6.3 %; P = 0.025).

As shown in Table 1, gout patients with renal cyst
(n = 38) and without this complication (n = 108) had
comparable frequencies of male gender (P = 0.688),
hypertension (P = 0.314), diabetes mellitus (P = 0.162),
decreased renal function (P = 0.254), dyslipidemia
(P = 0.110), and tophi (P = 0.616). In contrast, the preva-
lence of nephrolithiasis was significantly lower in patients with
simple renal cyst compared to those without this condition
(5.2vs.25.9 %; P = 0.003). Of note, age (67.2 vs. 64.0 years;
P =0.296) and disease duration (17.3 vs. 17.9 years;
P = 0.843) were similar in both groups.

Table 1 Clinical features of

146 gout patients with and With cyst (n = 38) No cyst (n = 108) Total (n = 146) P
without renal cysts Age® 67.2 £ 8.1 64.0 £ 11.8 64.5 + 11.0 0.296
Disease duration® 173 £9.3 17.9 £ 10.4 175 + 103 0.843
Male gender® 35 (92.1) 95 (87.9) 130 (89.0) 0.688
Hypertension® 36 (94.7) 94 (87.0) 130 (89.0) 0314
Dyslipidemia® 27 (71.0) 82 (75.9) 109 (74.6) 0.110
Diabetes mellitus® 11 (28.9) 18 (16.6) 29 (19.8) 0.162
Renal impairmentb 15 (39.4) 30 (27.7) 45 (30.8) 0.254
. Tophi® 19 (50.0) 47 (43.5) 60 (45.2) 0.616
" Mean = SD in years Nephrolithiasis® 2(52) 28 (25.9) 30 (20.5) 0.003

® Number (percentage)
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Discussion

We have reported for the first time an increased prevalence
of simple renal cyst among gout patients associated with a
lower frequency of renal lithiasis in the subjects that pre-
sented renal cysts.

Age matching was essential to determine that this
parameter does not seem to be a major contributing factor
for the presence of simple renal cyst in gout, in spite of
previous reports of this association in the general popula-
tion [12, 25, 26, 36, 37, 42]. Reinforcing these findings,
gout patients with and without simple renal cyst had
comparable ages minimizing therefore the relevance of this
factor in the evaluated patient group.

The well-balanced gender distribution among patients
with and without simple renal cyst rules out the possibility
that the known male predominance of gout could have
overestimated the frequency of this complication.

Additionally, hypertension and decreased renal function,
previously recognized as linked with simple renal cysts in
the general population, were not found to be associated
with this complication in gout [10, 14, 15, 17]. Moreover,
diabetes mellitus and dyslipidemia [14], comorbidities
frequently observed in gout and often concurrently
observed in gout patients with hypertension and impaired
renal function, were also not associated with the presence
of simple renal cyst in the present cohort.

The mechanisms involved in the development of simple
renal cyst are not well understood, although it might be
related to aberrant tubular growth secondary to increased
workload of the remaining tubules after a loss of nephrons
[12, 17]. In early renal disease, microscopic tubular dila-
tation may precede the development of simple renal cysts
[5, 6]. In gout, however, both microtubular dilatation and
aberrant tubular growth have not been reported, therefore,
whether these renal alterations are also involved in the
development of cysts in gout patients remains to be
determined.

On the other hand, the comparable frequency of renal
impairment in patients with and without simple renal cyst
does not support the notion that this complication is sec-
ondary to nephron lesion associated with urate crystals
deposition in the interstitium of the medulla and pyramids
with surrounding giant cell reaction, characteristic to uric
acid nephropathy [10]. Moreover, in the present series,
longstanding disease and tophi do not seem to account for
simple renal cyst occurrence, despite the fact that renal
involvement in gout is related to disease duration [10, 19,
30].

We have confirmed previous reports of higher frequency
of lithiasis in gout patients [20, 33]. In fact, the frequency
of 20 % was three times more than normal controls.
This finding may be directly related to serum urate

concentration and with amounts of urate excretion [9, 24].
The lower prevalence of renal lithiasis in patients with
renal cyst found herein is striking and contradicts the
obstructive theory for the genesis of simple renal cyst, in
which a correlation between the presence of simple renal
cysts and nephrolithiasis, ascribed to an obstructive factor
caused by the lithiasis, has been proposed [5, 11]. Thus, we
hypothesize that the observed lower incidence of nephro-
lithiasis in gout patients with renal cysts may be due to
lower urinary excretion of uric acid in this subgroup of
patients leading to higher deposit in renal parenchyma. In
contrast, those who develop lithiasis would have a higher
urinary excretion of uric acid in the luminal side of renal
tubules. Although we have not specifically analyzed uri-
nary pH, uricosuria, and citraturia in our patients, these
parameters may also be involved, due to the fact that uric
acid stones usually develop in acid urine [9, 24].

Alternatively, urate tubular injury may be the primary
mechanism as demonstrated by the upregulation and
increased urinary levels of Kidney Injury Molecule-1
(KIM-1), a widely validated marker of proximal tubular
injury [39], in gout patients [29]. The proximal tubule is
known to play an important role in urine acidification, and
injury in this segment of the nephron can increase the
urinary pH [32, 40], resulting in higher urate solubility.
Taken altogether, these mechanisms could be related to the
lower prevalence of lithiasis in our gout patients with renal
cysts.

In conclusion, gout patients have an increased preva-
lence of simple renal cysts. Further studies may provide
some clues about the factors underlying this apparent
protective effect of renal cysts in the development of
nephrolithiasis in gout.
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