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major complication in group 1. Minor complications had 
occurred in ten patients in group 2 (microscopic hematuria 
in six patients and fever and nausea in four patients) and 
in eight patients in group 1 (microscopic hematuria in six 
patients and fever and nausea in two patients). The mean 
VAS scores were 21 ± 1.04 and 4.26 ± 1.99 in ethanol and 
polidocanol groups, respectively (p < 0.001). Ethanol was 
found to be significantly painful, compared to polidocanol 
in the sclerotherapy of simple renal cysts.
Conclusions Although the complication rates and VAS 
scores of ethanol sclerotherapy are higher than those of 
polidocanol sclerotherapy, its success rates appear to be 
also higher. The decision of which sclerosing agent will be 
used should be based on patients’ comorbidities, cyst loca-
tion and the surgeon’s experience.
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Introduction

Simple renal cysts are common and usually asymptomatic 
in adults. However, some patients may experience symp-
toms and signs as flank pain, hematuria, cyst rupture, hemo-
peritoneum or hypertension [1]. Symptomatic renal cysts 
can be managed by a variety of surgical and percutaneous 
methods, including percutaneous aspiration (with or without 
injection of a sclerosing agent), endoscopic marsupializa-
tion or excision, open surgery and laparoscopic cyst exci-
sion [2, 3]. Because of less pain, less bleeding and shorter 
hospitalization time, percutaneous sclerotherapy is more 
widely used compared to the other treatment methods [4]. 
It can be performed as outpatient procedure, and it is relia-
ble, easy to apply and very cost-effective [2]. The sclerosing 

Abstract 
Objective To compare the efficacy and safety of percu-
taneous ethanol and polidocanol sclerotherapy in the man-
agement of simple renal cysts.
Materials and methods Between 2008 and 2013, sympto-
matic Bosniak type I renal cysts with a diameter larger than 
5 cm in ultrasonography (US) or computed tomography 
were included in the study and divided into two groups. 
Group 1 patients were treated by US-guided percutane-
ous polidocanol sclerotherapy, and group 2 patients were 
treated by US-guided percutaneous ethanol sclerotherapy. 
The pre-operative and postoperative US findings were doc-
umented to compare the cyst recurrence and the reduction 
in cyst size. Success was defined as complete or partial: as 
>90 % reduction or 50–90 % reduction in cyst size, respec-
tively. Failure was defined as <50 % reduction in cyst size. 
The success rates of two groups were compared. Intraop-
erative pain was assessed using a visual analog scale (VAS) 
just after the operation.
Results The median follow-up period was 36 months 
(range 12–76) in group 1 and 39 months (range 10–78) in 
group 2. Group 1 consists of 86 patients with 89 simple 
renal cysts, and group 2 consists of 57 patients with 57 sim-
ple renal cysts. Anatomical success was documented in 49 
(55.1 %) and 48 (84.2 %) cysts in groups 1 and 2, respec-
tively (p < 0.001). Clinical success was seen in 56 (65.1 %) 
and 43 (75.4 %) patients in groups 1 and 2, respectively. 
Major complication was detected in only one patient in 
group 2 (aseptic psoas abscess), and there was not any 
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agents used for percutaneous sclerotherapy are minocycline, 
bismuth phosphate, ethanolamine oleate, povidone iodine, 
polidocanol, ethanol and acetic acid [5–8]. There are some 
important factors when selecting a sclerosing agent such as 
availability and cost-effectiveness. It should also be very 
effective with minimum systemic and local complications. 
In this study, we wanted to compare the efficacy and safety 
of ethanol and polidocanol in percutaneous sclerotherapy of 
simple renal cysts during a 5-year period.

Materials and methods

Between 2008 and 2013, symptomatic Bosniak type I renal 
cysts with a diameter larger than 5 cm in ultrasonography 
or computed tomography were included in the study and 
divided into two groups. Group 1 consists of 86 patients 
with 89 simple renal cysts treated by US-guided percutane-
ous polidocanol sclerotherapy, and group 2 consists of 57 
patients with 57 simple renal cysts treated by US-guided 
percutaneous ethanol sclerotherapy. The volume (V) of each 
cyst was calculated as V = d3/6 (d = diameter of the cyst 
for a spherical lesion and d = (l × w × d)/3 for a nonspheri-
cal lesion, where l, w and d is length, width and depth of the 
cyst, respectively [9]. All cysts were initially evaluated with 
US, and if there was a suspicion of communicating with col-
lecting system, they underwent contrasted CT or intravenous 
pyelography (IVP). Initial cyst puncture was performed by 
an 18-G needle under US guidance in prone position under 
local anesthesia with lidocaine. The first 10 ml of aspirate 
was taken for cytological and biochemical examination. In 
group 1, all of the cystic fluid was aspirated and 2 ml of 1 % 
polidocanol was injected into the cystic cavity per 100 ml 
of cystic fluid. In group 2, a 4.7-Fr pig-tail catheter used for 
aspiration, injection and drainage of ethanol solution was 
inserted into the cysts. After aspiration of cystic fluid, 1 ml/
kg of dehydrated 95 % ethanol was injected into the cystic 
cavity. The patients in both groups were held in supine, prone 
and lateral decubitus positions for 5 min each to increase the 
contact between the surface of the cyst and the sclerosing 
agent. Afterward, the ethanol was aspirated and the polido-
canol was left in the cyst. In group 1, patients were observed 
in outpatient setting until the first urination with clear urine, 
whereas in group 2, patients were hospitalized for a day and 
pig-tail catheter was removed before being discharged. In the 
follow-up period, all patients were evaluated at 3rd month, 
12th month and annually afterward.

These data were documented from the electronic records 
of the patients. The sclerosing agent used in the procedures 
was chosen according to the surgeon’s preferences. The 
pre-operative and postoperative US findings were docu-
mented to compare the cyst recurrence and the reduction in 
cyst size. Success was defined clinically and anatomically 

as complete or partial. More than 90 % reduction in cyst 
size was accepted as complete, whereas 50–90 % reduc-
tion was accepted as partial. Failure was defined as <50 % 
reduction in cyst size. Intraoperative pain was assessed 
using a visual analog scale (VAS) just after the operation 
where 0 point represents no pain, 5 points represents mod-
erate pain and 10 points represents unbearable pain. The 
data recorded at the last control of the patients were pre-
sented in this study.

Statistical analysis

The statistical software package SPSS 20.0 version (SPSS 
Inc, Chicago, IL, USA) was employed for data manage-
ment and analysis. Chi-square test and Fisher’s exact test 
were performed. Significance was set at p ≤ 0.05.

Results

Mean age was 67.2 (range 42–82) years in group 1 and 
66 (range 39–83) years in group 2. The median follow-
up period was 36 months (range 12–76) in group 1 and 
39 months (range 10–78) in group 2. Patients’ charac-
teristics and the locations of the cysts are summarized in 
Table 1. Pre-interventional symptoms and post-interven-
tional clinical improvement rates are given in Table 2. 
The cytological examination was negative for neoplastic 
cells in all patients, and biochemical analysis was similar 
to the plasma. The success rates of polidocanol and etha-
nol groups are given in Table 3. The overall success rate 
of ethanol sclerotherapy was significantly higher than that 
of polidocanol sclerotherapy (p < 0.001). The success rates 
of these two groups according to the cyst localization and 
size are shown in Table 2. Major complication was detected 
in only one patient of group 2 (aseptic psoas abscess), and 
there was not any major complication in group 1. Minor 
complications had occurred in ten patients in group 2 
(microscopic hematuria in six patients and fever and nausea 
in four patients) and in eight patients in group 1 (micro-
scopic hematuria in six patients and fever and nausea in 
two patients). Although complication rates were higher in 
ethanol group, it was not significant (p = 0.085). The mean 
VAS scores were 2.1 ± 1.04 and 4.26 ± 1.99 in ethanol 
and polidocanol groups, respectively (p < 0.001). Ethanol 
was found to be significantly painful, compared to polido-
canol in the sclerotherapy of simple renal cysts.

Discussion

Simple renal cyst is a common, benign disease with an inci-
dence ranging from 10 to 30 % in adults [9]. Obstruction 
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and ischemia of the distal convoluted tubule has been 
postulated as an etiology of renal cysts [10]. Most simple 
cysts are asymptomatic, and usually, regular follow-up is 
sufficient for management. A definitive treatment might 
be necessary when the symptoms such as pain, hematuria, 

hypertension, recurrent infection or obstructive uropathy 
had occurred [11]. Although various surgical and percu-
taneous methods could be used in treatment of renal cysts 
[12], surgical interventions are not preferred due to the risk 
of morbidity and mortality, especially in elderly patients 
[13]. The advantages of percutaneous drainage of simple 
renal cysts are as follows: minimal invasiveness, well tol-
erability, easy administration under US guidance and usu-
ally no necessity for hospitalization [14]. Due to all these 
reasons, this treatment modality remains always up to date. 
However, simple aspiration without sclerosing agents has 
high recurrence and low success rates [15]. Various scleros-
ing agents have been used to improve the efficacy of per-
cutaneous drainage. Therefore, the combination of drainage 
and sclerotherapy reduces the rate of recurrence [6].

The sclerosing agents for percutaneous sclerotherapy are 
bismuth phosphate, minocycline, ethanolamine oleate, pov-
idone iodine, ethanol and acetic acid [5–8]. They destroy 
the lining epithelium of the cyst and provoke local inflam-
mation on the luminal surface of the cyst, leading to the 
adhesion of the walls [16]. Bean et al. [17] described the 
treatment of renal cysts with 95 % alcohol during diagnos-
tic aspiration. He also exposed specimens of renal cysts 
to alcohol and discovered that epithelial lining cells were 
fixed and nonviable within 1–3 min. Most of the studies 
were carried out with ethanol injection, and it was found to 
be more effective than only percutaneous drainage in renal 
cysts [11, 16–18]. However, with the leakage of phenol 
or ethanol into the surrounding tissue, the minor compli-
cations such as local tissue corrosion, fever, nausea, pain 
and microscopic hematuria and the major complications 
such as aseptic psoas abscesses and severe central nervous 
system depression are possible [15, 16]. Because of these 
complications, insertion of a pig-tail catheter into the cyst 
and ethanol aspiration from the renal cyst after instillation 
were recommended, but this is controversial [6]. In the eth-
anol sclerotherapy, insertion of a pig-tail catheter and leav-
ing it on the patient for one night may also cause a leakage 
to the retroperitoneum, especially in peripherally located 
cysts. We have chosen to use a pig-tail catheter for ethanol 
drainage to enhance the effect of ethanol. The patients in 
our study reported a severe pain during the instillation of 
ethanol solution with a mean score of 5.1 ± 2 assessed by 
VAS. We had to stop ethanol instillation in three patients 
because of unbearable pain (VAS score = 10), and lido-
caine was injected through the pig-tail catheter.

Polidocanol is a sclerosing agent, which has been used 
for the treatment of varicose veins, venous malformations, 
lymphoceles and renal cysts [8, 19, 20]. Polidocanol con-
sists of 95 % hydroxypolyethoxydodecane and 5 % ethyl 
alcohol as a preservative. It possesses a detergent action 
that produces a rapid overhydration of the cells, with 
consequent destruction. Small volume of substance is 

Table 1  Characteristics of group 1 and group 2 patients

* t test

** Chi-square test

Characteristics Group 1 Group 2 p

No. of patients 86 57 0.732*

Age, years (range) 67.2 (42–82) 66.3 (39–83)

Gender, n (%)

 Male 44 (51.2 %) 30 (52.6 %) 0.973**

 Female 42 (48.8 %) 27 (47.4 %)

Side, n (%)

 Right 45 (50.5 %) 29 (50.9 % 0.865**

 Left 41 (46 %) 28 (49.1 %)

 Both 3 (3.4 %) 0 (0 %)

Location, n (%)

 Upper 39 (43.8 %) 24 (42.1 %) 0.927**

 Middle 16 (18 %) 11 (19.3 %)

 Lower 34 (38.2 %) 22 (38.6 %)

Size, n (%)

 5–7.5 cm 29 (32.6 %) 13 (22.8 %) 0.240**

 7.5–10 cm 42 (47.2 %) 27 (47.4 %)

 >10 cm 18 (20.2 %) 17 (29.8 %)

Mean size, cm (range) 8.3 (5–14) 8.1 (5–15) 0.652*

Mean volume, ml (range) 240 (60–1370) 235 (60–1420) 0.421*

 Upper 144/225 136/219

 Middle 143/208 147/210

 Lower 248/262 241/259

Table 2  Clinical symptoms and improvement rates according to the 
groups

* Fisher’s exact test

** Chi-square test

Symptoms Group 1 Group 2 p

Hematuria, n (%) 5 (5.8 %) 4 (7 %) 0.516*

Flank pain, n (%) 69 (80.2 %) 45 (79 %) 0.852**

Obstruction, n (%) 5 (5.8 %) 3 (5.3 %) 0.599*

Hypertension, n (%) 7 (8.2 %) 5 (8.7 %) 0.562*

Clinical improvement  
rate (%)

56/86 (65.1 %) 43/57 (75.4 %) 0.190**

Hematuria 2/5 (40 %) 2/4 (50 %) 0.643*

Flank pain 48/69 (68.1 %) 37/45 (82.2 %) 0.129**

Obstruction 3/5 (60 %) 2/3 (66.6 %) 0.714*

Hypertension 3/7 (42.8 %) 2/5 (40 %) 0.689*
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enough for its sclerosing effect, so its use is easier than 
using ethanol. Because of its well-known safety profile 
from the venous applications, it is used without aspiration 
and left in the cystic cavity to destroy the lining epithe-
lium. This is the most important advantage of polidocanol 
sclerotherapy as it can be used as an outpatient procedure 
because there is no need for using a pig-tail catheter for 
drainage. Also in contrast to the ethanol sclerotherapy, 
this procedure has some more advantages such as painless 
application, no need for intracystic anesthesia or sedation 
for the patient.

In this study, we categorized the cysts into three groups 
according to their location. When we compared the success 
rates of percutaneous sclerotherapy according to the loca-
tion, we found that the success rates of ethanol were sig-
nificantly higher than those of polidocanol in all locations. 
It seems that ethanol is a more effective sclerosing agent 
than polidocanol. There are also some more reasons that 
may affect the outcomes. A pig-tail catheter was used for 
aspiration of cystic fluid in ethanol group, and the soft pig-
tail catheter was better for aspirating all of the cystic fluid 
instead of a rigid 18-G needle used in polidocanol group. In 
clinical practice, it is not very easy to approach the cysts in 
upper pole and perihilar region, especially in patients who 
cannot hold their breath, so in some cases it was not pos-
sible to aspirate all of the cystic fluid with a rigid needle. 
Probably residual cystic fluid may have diluted the polido-
canol and decreased the sclerosing effect. Also in ethanol 
group, the pig-tail catheter was left in the cystic cavity for 
24 h and local irritation of the catheter on the luminal sur-
face of the cyst may lead to adhesion.

In our clinic experience, we recognized that the percuta-
neous sclerotherapy in upper pole cysts is not as effective 
as in middle zone and lower poles. We did not statistically 
analyze the cysts according to their sizes and locations 
because of the limited numbers, but there was a downward 
trend in success rates with size and location. The least suc-
cess was achieved in cysts >10 cm in upper pole. This can 
be explained by difficulty in approach, inadequate aspira-
tion, mis-insertion of the pig-tail catheter and insufficient 
volume of sclerosing agent. Other treatment options such 
as laparoscopic cyst excision should be taken into consid-
eration, especially in large cysts located in the upper pole.

In our study, all of the cysts were symptomatic, and 
after the intervention, most of the patients’ symptoms were 
improved. Type of the sclerosing agent did not influence 
the improvement in symptoms. Both of the agents provided 
clinical success. Because of increasing morbidity and mor-
tality in elderly patients for surgical intervention, ethanol 
sclerotherapy could be a more viable option than polido-
canol sclerotherapy. However, it should be taken into con-
sideration that ethanol sclerotherapy can cause severe pain 
and urologists need to be very careful in patients with heart 
failure and/or arrhythmia. The polidocanol sclerotherapy is 
almost without complications, but its effectiveness is not 
at desired levels. We think that more studies with incre-
mentally larger volumes of the polidocanol will likely be 
needed to reach levels of success comparable to alcohol.

Our study has some limitations. This is a single-center 
and a retrospective study. As this is a retrospective and 
non-randomized study, the selection of sclerosing agent 
depends on surgeon’s preference. Further prospective and 

Table 3  Success ratios of group 1 and group 2 patients

* Chi-square test

** Fisher’s exact test

Total >90 % reduction 50–90 % reduction <50 % reduction Success p

Group 1 Group 2 Group 1 Group 2 Group 1 Group 2 Group 1 Group 2 Group 
1 %

Group 
2 %

Upper pole 39 (43.8 %) 24 (42.1 %) 14 10 4 8 21 6 46.1 66.6 0.025*

 >10 cm 9 5 0 2 1 1 8 2 11.1 83.3

 7.5–10 cm 17 12 5 4 2 6 10 2 41.1 66.6

 5–7.5 cm 13 7 9 4 1 1 3 2 76.9 71.4

Middle zone 16 (18 %) 11 (19.3 %) 3 4 3 6 10 2 37.5 81.8 0.047**

 >10 cm 2 2 0 0 1 1 1 1 50 50

 7.5–10 cm 6 4 1 1 1 2 4 1 50 75

 5–7.5 cm 8 5 2 3 1 2 5 0 37.5 100

Lower pole 34 (38.2 %) 22 (38.6 %) 21 13 4 8 9 1 85.3 95.4 0.036**

 >10 cm 7 6 3 3 1 3 3 0 57.1 100

 7.5–10 cm 19 11 12 6 2 4 5 1 73.6 90.9

 5–7.5 cm 8 5 6 4 1 1 1 0 87.5 100

Total 89 57 38 (42.7 %) 27 (47.4 %) 11 (12.4 %) 21 (36.8 %) 40 (44.9 %) 9 (15.8 %) 65.2 78.9 0.001<*
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randomized studies are necessary to support the findings of 
the current study.

Conclusions

Percutaneous ethanol and polidocanol sclerotherapy in 
the management of simple renal cysts are minimal inva-
sive, effective interventions with minimal complications. 
Both of the agents provide anatomical and clinical success. 
Although percutaneous ethanol sclerotherapy is very pain-
ful in some patients, this complication is rare and it pro-
vides significantly more anatomical success than polido-
canol. More studies are needed to find the standard dosage 
of polidocanol for successful treatment. Other treatment 
options such as laparoscopic cyst excision should be con-
sidered, especially in large cysts located in the upper pole.
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