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Abstract
There are currently several strategies for the treatment of symptomatic simple renal cysts, such as aspiration with sclerosants 
and laparoscopic deroofing. However, no clear indication exists for choosing between them. Here, we carried out a system-
atic review and a meta-analysis of studies, which compared symptomatic and radiological success between aspiration with 
sclerotherapy and laparoscopic deroofing. Results were reported as relative risk (RR) and 95% confidence interval (95% CI) 
using laparoscopic deroofing as control group. The symptomatic and radiological successes were evaluated by 6 and 3 studies, 
respectively. Notably, aspiration with sclerotherapy was associated with higher risk of failure than laparoscopic deroofing 
(RR = 2.82; 95% CI = 1.84–4.31 for symptomatic failure; RR = 8.31; 95% CI = 4.22–16.38 for radiological failure). On the 
other hand, however, aspiration with sclerotherapy was associated with less frequent complications, shorter treatment duration 
and post-treatment hospital stay, and lower costs. Thus, our work underlines benefits and drawbacks of each intervention, 
raising the need for further studies to design guidelines for the management of simple renal cysts.
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Introduction

Renal cysts are very common lesions with a prevalence 
ranging from 5 to 20% in the general population and espe-
cially in the elderly [1]. According to their size, small renal 
cysts (diameter < 4 cm) are generally asymptomatic and 
only occasionally diagnosed by ultrasonography, computed 
tomography, or magnetic resonance imaging. By contrast, 
renal cysts with medium (> 4 cm) or large diameter (> 7 cm) 

are more likely to become symptomatic, with several com-
plications including back pain, urinary tract infection, hem-
orrhage, hematuria, and hypertension [2–4]. However, there 
is not a direct association between cyst’s size and symptoms, 
because even a small cyst can lead to a clinical manifestation 
depending on its location [5]. The Bosniak classification—
proposed for the first time in 1986—allows to classify renal 
cysts in five categories (i.e., I, II, IIF, III, and IV) based 
on their morphology and enhancement properties [6]. Spe-
cifically, type I and II categories include simple cysts with 
low likelihood of becoming symptomatic and malignant. By 
contrast, complex renal cysts require follow-up (type IIF) 
or immediately surgery (types III and IV) to avoid malig-
nancy. Yet, it has been estimated that 8% of simple renal 
cysts become symptomatic and need intervention [7, 8]. 
Due to their growth, indeed, simple renal cysts can cause 
symptoms such as hypertension, hematuria, pain, parapelvic 
obstruction, and, in some cases, can undergo rupture [5]. For 
this reason, an intervention for this disease is indicated for 
all symptomatic patients, with the main goal of excising the 
cyst wall and evacuating the fluid [1, 6, 9]. There are cur-
rently several strategies for the treatment of symptomatic 
simple renal cysts, such as percutaneous aspiration with or 
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without sclerosing agents, laparoscopic deroofing with trans-
peritoneal and retroperitoneal approaches, robotic surgery, 
and open surgery [5]. Although the first two techniques are 
the most commonly used [5], to our knowledge, no clear 
indication exists for choosing between aspiration with scle-
rotherapy and laparoscopic deroofing. To address this issue, 
we carried out a systematic review and a meta-analysis of 
studies, which evaluated and compared the efficacy of aspi-
ration with sclerotherapy and laparoscopic deroofing for the 
treatment of symptomatic simple renal cysts.

Methods

Literature search and selection criteria

The methodology of the current systematic review was in 
accordance with the Preferred Reporting Items for System-
atic Reviews and Meta-analyses (PRISMA) statements and 
the Cochrane Handbook’s guidelines [10] (Supplementary 
Table 1). Two of the authors (AM and GF) carried out a 
literature search of articles indexed in the PubMed and 
Web of Sciences databases from January 1985 to Febru-
ary 2021, using the following keywords: ((renal cysts) OR 
(renal cyst)) AND ((sclerotherapy) OR (aspiration)) AND 
((laparoscopic decortication) OR (laparoscopic deroofing) 
OR (marsupialization)). Duplicates were manually identi-
fied and excluded by the two authors. The following inclu-
sion criteria had to be meet: (i) prospective or retrospec-
tive studies; (ii) on patients with symptomatic simple renal 
cysts (Bosniak categories I and II); (iii) which compared 
aspiration with sclerotherapy and laparoscopic deroofing; 
(iv) in terms of radiological and/or symptomatic success. 
By contrast, the following documents were excluded: (i) 
studies on patients with other kidney diseases (e.g., poly-
cystic kidney); (ii) studies recruiting patients < 18 years old; 
or (iii) not comparing the above-mentioned techniques; (iv) 
letters, case reports and case series, reviews, non-English 
articles, and abstracts without full text. Titles and abstracts 
of all identified articles were independently screened by two 
authors (AM and GF), who applied inclusion/exclusion cri-
teria. All articles deemed potentially eligible were full-text 
reviewed to assess whether eligibility criteria were fully met. 
Controversies were resolved by consensus or consultation 
with a third author (AA).

Data extraction

Two of the authors (AM an GF) extracted the following 
information from all the included studies: first author, year 
of publication, country, study design, follow-up duration, 
sample size, age, proportion of men, type of cysts, diam-
eter of cysts, type of interventions, radiological success, 

and symptomatic success. In addition, when available, the 
authors collected information on the rate of complications 
(according to the Clavien–Dindo Grading System or not), 
treatment duration and post-treatment hospital stay. Con-
troversies were resolved by consensus or consultation with 
a third author (AA).

Statistical analysis

The primary outcome of the present study was the success of 
treatment, examined through radiological and symptomatic 
assessment. Secondary outcomes included the rate of com-
plications, treatment duration, and post-treatment hospital 
stay. For the primary outcomes, the authors calculated and 
compared the proportions of success and failure between 
aspiration with sclerotherapy and laparoscopic deroofing. 
The meta-analyzed effect sizes were reported as the relative 
risk (RR) and 95% confidence interval (95% CI) of treatment 
failure in the aspiration with sclerotherapy group compared 
with laparoscopic deroofing. Heterogeneity across stud-
ies was tested using the Q-statistics and the I2 index, and 
a fixed effect model was applied in absence of significant 
heterogeneity. Instead, in presence of significant heteroge-
neity across studies (Q-statistics < 0.1 and I2 > 50%), a ran-
dom effect model using the reduced maximum-likelihood 
(REML) approach was applied.

Risk of bias and quality assessment

The extent of publication bias was explored by funnel plots 
and tested using Egger’s test. Moreover, two of the authors 
(AM and GF) used the ROBINS-I tool for assessing the risk 
of bias in non-randomized studies [11]. Specifically, the tool 
allowed to assess the following domains of bias: bias due to 
confounding; bias in selection of participants into the study; 
bias in classification of interventions; bias due to deviations 
from intended interventions; bias due to missing data; bias in 
measurement of outcomes; bias in selection of the reported 
result. Finally, the level of evidence was assessed accord-
ing to criteria from the Oxford Centre for Evidence-Based 
Medicine (OCEBM) [12].

Results

Selection and characteristics of included studies

The PRISMA flow diagram describing the study selection 
is reported in Fig. 1. Literature search identified a total of 
413, of which 335 were screened once duplicates had been 
removed. After full-text screening of 33 articles, 23 articles 
not comparing aspiration with sclerotherapy and laparo-
scopic deroofing, 1 study not reporting success rates, and 
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3 reviews were excluded. Thus, a total of 6 articles were 
included in the present systematic review and meta-analysis 
(Table 1). In general, included articles were published from 

2003 to 2020 and described studies conducted in India [13], 
Turkey [4, 14–16], South Korea [1], United Kingdom [17], 
and China [18]. The only randomized study was that by 

Fig. 1  PRISMA flow diagram 
of study selection

Table 1  Characteristics of studies included in the systematic review

AS aspiration with sclerotherapy, LD laparoscopic deroofing, UK United Kingdom

First author and 
publication year

Study design Follow-up 
(months)

Country Sample size 
(AS/LD)

Age ( years) Gender Type of cysts Cyst diameter 
(cm)

Agarwal et al. 
2012

Prospective 
randomized 
study

12 India 40 (20/20) 25–68 55% men Symptomatic 
cysts (Bosniak 
category I)

5.2–8.6

Bas et al. 2015 Retrospective 
study

35 Turkey 184 (149/35) 18–80 57.1% men Symptomatic 
cysts (Bosniak 
category I–II)

3–16

Choi et al. 2020 Prospective 
study

6 South Korea 80 (40/40) 43–87 66.3% men Symptomatic 
cysts (Bosniak 
category I)

5.33–11.8

Efesoy et al. 
2015

Retrospective 
study

6 Turkey 80 (42/38) 21–74 57.9% men Symptomatic 
cysts (Bosniak 
category I)

8.5 ± 2.7

Okeke et al. 
2003

Retrospective 
study

12 UK 13 (7/6) 25–84 30.8% men Symptomatic 
cysts

4.5–16

Shao et al. 2013 Retrospective 
study

12 China 1194 (208/986) 34–76 53.8% men Symptomatic 
cysts (Bosniak 
category I–II)

5–15.1
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Agarwal et al. [13], which consisted in two parallel arms 
comparing aspiration with 1% polidocanol sclerotherapy 
and retroperitoneal laparoscopic deroofing. The remaining 
5, instead, were non-randomized studies with a prospec-
tive [18] or retrospective [15–18] data collection. The latter 
compared aspiration and 95% ethanol sclerotherapy with 
laparoscopic deroofing based on the retroperitoneal or the 
transperitoneal approach. More details on techniques used 
in both arms are provided in Table 2. The follow-up dura-
tion varied from 6 to 35 months, and the overall sample 
size ranged from 13 to 1194 participants. All patients were 
from 18 to 87 years of age and almost all studies included a 

higher proportion of men. The diameter of cysts ranged from 
3 to 16 cm, and all studies evaluated symptomatic cysts of 
Bosniak category I and/or II, except of Okeke and colleagues 
[17] that did not define cyst’s classification.

Symptomatic and radiological success 
of interventions

Overall, the present systematic review included 1591 
patients who underwent aspiration with sclerotherapy 
(n = 1125) or laparoscopic deroofing (n = 466) (Table 3). 
The symptomatic success was evaluated by 6 studies [1, 

Table 2  Details on treatments for each study included in the systematic review

First author and 
publication year

Laparoscopic deroofing Percutaneous aspiration

Agarwal et al. 2012 Retroperitoneal approach with three ports and patient in the 
flank position

The cyst was punctured and aspirated using an 18-gauge 
needle, under the guidance of ultrasonography with the 
patient in a prone position. After aspiration, 1% polido-
canol in a volume equivalent to 10% of cyst volume was 
instilled. No attempt was made to aspirate or drain the 
sclerosant after instillation

Bas et al. 2015 Transperitoneal approach with three ports at a 45° flank 
position for anteriorly located renal cysts and the retroperi-
toneal approach with three ports at a flank position for 
posteriorly and laterally located cysts

The cyst was punctured and aspirated using an 18-gauge 
needle, under the guidance of ultrasonography with the 
patient in a prone position. After aspiration, 95% ethanol 
in a volume equivalent to 25% of cyst volume was 
instilled. A catheter was then clamped for 20 min while 
the patient was asked to move into different positions to 
help distribute the ethanol over the cyst wall; the catheter 
was then opened and drained completely by aspiration. 
The number of sessions depended on the cyst volume

Choi et al. 2020 Transperitoneal approach with three ports at a 45° flank 
position for anteriorly located renal cysts and the retroperi-
toneal approach with three ports at a flank position for 
posteriorly and laterally located cysts

The cyst was punctured and aspirated using an 18-gauge 
needle, under the guidance of ultrasonography with the 
patient in a lateral decubitus position. After aspiration, 
95% ethanol in a volume equivalent to 25% of cyst volume 
was instilled. Subsequently, the position of the patient was 
changed every 5 min to ensure contact of ethanol with 
the entire inner surface of the cyst. The ethanol was then 
re-aspirated completely

Efesoy et al. 2015 Transperitoneal approach with three ports and patient in the 
flank position

The cyst was punctured and aspirated using an 18-gauge 
needle, under the guidance of ultrasonography with the 
patient in a lateral decubitus position. After aspiration, 
95% ethanol in a volume equivalent to 25% of cyst volume 
was instilled. Subsequently, the position of the patient was 
changed every 5 min to ensure contact of ethanol with 
the entire inner surface of the cyst. The ethanol was then 
re-aspirated completely

Okeke et al. 2003 Transperitoneal approach with three ports and patient in the 
flank position

The cyst was punctured and aspirated under the guidance 
of ultrasonography. After aspiration, 95% ethanol in a 
volume equivalent to 20% of cyst volume was instilled. 
Subsequently, the position of the patient was changed 
every 5 min to ensure contact of ethanol with the entire 
inner surface of the cyst. The ethanol was then re-aspi-
rated completely

Shao et al. 2013 Retroperitoneal approach with three ports and patient in the 
flank position

The cyst was punctured and aspirated using an 18-gauge 
needle, under the guidance of ultrasonography. After 
aspiration, 95% ethanol in a volume equivalent to 20% of 
cyst volume was instilled
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13, 15–18] and ranged from 50 to 94.7% for the aspiration 
with sclerotherapy and from 92.6 to 100% for the laparo-
scopic deroofing. Similarly, the radiological success was 
evaluated by 3 studies [1, 15, 16], and ranged from 60 to 
63.2% for the aspiration with sclerotherapy and from 92.5 
to 97.5% for the laparoscopic deroofing. In line with these 
findings, the meta-analyses showed that aspiration with 

sclerotherapy was associated with higher risk of symp-
tomatic (RR = 2.82; 95% CI = 1.84–4.31) and radiologi-
cal (RR = 8.31; 95% CI = 4.22–16.38) failure if compared 
with laparoscopic deroofing (Fig. 2). The inspection of 
Funnel plots revealed a nearly symmetrical shape for each 
outcome and the Egger’s test confirmed no significant 
publication bias (p = 0.811 for symptomatic success and 
p = 0.171 for radiological success; Fig. 3).

Table 3  Symptomatic and 
radiological success and 
complications for each study 
included in the systematic 
review

AS aspiration with sclerotherapy, LD laparoscopic deroofing, NA not available

First author and 
publication year

Symptomatic suc-
cess

Radiological 
success

Complications (n)

LD (%) AS (%) LD AS LD AS

Agarwal et al. 2012 95 90 NA NA 1 (infection)
Bas et al. 2015 92.6 54.3 97.3% 60% 3 (1 hemorrhage; 2 adhesion)
Choi et al. 2020 95 85 97.5% 60% 3 (1 fever; 1 ileus; 1 infection) 1 (fever)
Efesoy et al. 2015 97.6 94.7 95.2% 63.2% 1 (hemorrhage) 2 (fever)
Okeke et al. 2003 100 50 NA NA 1 (hemorrhage)
Shao et al. 2013 95.2 91.0 NA NA 3 (post-operative complications)

Fig. 2  Forest plots of com-
parison between aspiration with 
sclerotherapy (AS) and laparo-
scopic deroofing (LD) in terms 
of symptomatic (a) and radio-
logical (b) failure. Effect sizes 
are expressed as the relative risk 
and 95% confidence interval 
(95% CI) of AS using LD as 
control group. Pooled effect 
sizes were obtained through the 
fixed effect model
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Complications, treatment duration, 
and post‑treatment hospital stay

Included studies also reported information on complications 
and one of them explicitly declared to use the Clavien–Dindo 
Grading System [18]. The proportion of complications for 
each study and in each arm is reported in Table 3. Specifi-
cally, Agarwal and colleagues recorded 1 case of infection 
among 20 patients treated with laparoscopic deroofing [13]. 
Bas and colleagues reported that, for 3 patients treated with 
retroperitoneal laparoscopy, it was necessary to convert 
the operation to open surgery due to excessive bleeding or 
adhesions [16]. Choi and colleagues showed 3 patients with 
complications in the laparoscopic group (i.e., fever, ileus, or 
infected wound), while 1 patient who underwent aspiration 
with sclerotherapy had the fever [1]. Efesoy and colleagues 
reported 2 cases of fever among patients treated with aspi-
ration and sclerotherapy and 1 case of hemorrhage among 
those who underwent laparoscopic deroofing [15]. Similarly, 

Okeke and colleagues also recorded 1 case of hemorrhage 
in the laparoscopic deroofing arm [17]. The higher propor-
tion of complications in the latter group was also confirmed 
by Shao and colleagues, with 3 patients who presented 
post-operative complications [18]. Beyond a lower rate of 
complications, aspiration with sclerotherapy also exhibited 
a shorter procedural time, as reported by 4 studies included 
in the present systematic review [1, 13, 15, 18]. Specifi-
cally, the average duration of the intervention ranged from 
30 to 49 min for aspiration with sclerotherapy, and from 
59 to 112 min for laparoscopic deroofing. Moreover, also 
post-treatment hospital stay was shorter in the aspiration 
with sclerotherapy group, ranging from 2 h to 3 days. By 
contrast, patients who underwent laparoscopic deroofing 
stayed in hospital from 1 to 6 days. Finally, 3 studies [1, 15, 
18] also estimated total costs associated with each treatment, 
although it was not clear which procedures were consid-
ered for this estimation. Thus, even here, aspiration with 
sclerotherapy was better than laparoscopic deroofing, with 
a mean total cost ranging from to 125 USD to 1256 USD. 
The laparoscopic approach was instead more expensive with 
a total cost of 729–2343 USD.

Quality assessment

According to the criteria from the OCEBM, the overall level 
of evidence was rated as level 2. With respect to potential 
bias for non-randomized studies, all studies were considered 
as at low or moderate risks with slight differences across 
different domains (Table S2).

Discussion

Symptoms and complications related to simple renal 
cysts, though not frequent, require a non-conservative 
approach that in the current state, however, is not guided 
by available indications or guidelines for their manage-
ment. In 2018, Eissa and colleagues summarized existing 
evidence on the non-conservative management of simple 
renal cysts in adults, in a narrative review of more than 
40 articles [5]. The authors considered all types of inter-
vention against simple renal cysts and concluded that dif-
ferent factors influenced the choice of which treatment 
was more appropriated, including natural history of cysts, 
presence and type of symptoms and complications, and 
eventually patients’ opinion [5]. While open surgery is 
now considered an historical procedure that is no longer 
performed, simple aspiration is much less invasive, but it 
is also characterized by high recurrence rate [5]. For this 
reason, combining aspiration with sclerotherapy is rec-
ommended to prevent the re-accumulation of fluid after 
aspiration [19]. Indeed, aspiration with sclerotherapy is 

Fig. 3  Funnel plots of comparison between aspiration with sclero-
therapy and laparoscopic deroofing in terms of symptomatic (a) and 
radiological (b) failure
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one of the most common minimally invasive procedures 
for the management of simple renal cysts, especially indi-
cated for small and medium cysts [5]. On the other hand, 
however, laparoscopic deroofing is generally indicated for 
cysts with diameter > 10 cm, younger patients, and after 
failure of aspiration with sclerotherapy [20]. Yet, some 
authors also recommended the use of laparoscopic deroof-
ing for cysts larger than 6 cm [3, 4]. Accordingly, there 
is a partial overlap between aspiration with sclerotherapy 
and laparoscopic deroofing, especially for the treatment of 
symptomatic simple renal cysts.

In this scenario, we carried out a systematic review and 
meta-analysis of studies comparing these two techniques 
in terms of radiological and symptomatic success. In line 
with previous evidence, our findings confirmed that lapa-
roscopic deroofing had a higher success rate than aspira-
tion with sclerotherapy, almost comparable with that of 
open surgery (i.e., more than 90%). Indeed, the risk of 
failure after aspiration and sclerotherapy was ~ 8 times 
higher for the radiological assessment and ~ 3 times higher 
for symptomatic assessment. On the contrary, however, 
aspiration with sclerotherapy was associated with less fre-
quent complications, shorter treatment duration and post-
treatment hospital stay, and lower costs. Thus, each option 
has its pros and cons, and further studies should be encour-
aged to understand whether patients’ characteristics, as 
well as cysts’ size and location, might tip the balance in 
favor of one of these treatments.

In fact, the limited number of studies, their low sample 
sizes, and the absence of data by patients’ characteristics, 
cysts’ size, and location hindered a stratified analysis which 
would have solved this issue. Moreover, there were other 
potentially influencing factors that should have been further 
evaluated, such as difference between transperitoneal and 
retroperitoneal approach for laparoscopy, and sclerosing 
agent, duration and number of sessions, patient position, and 
drainage for aspiration with sclerotherapy. Similarly, differ-
ences in the assessment of the efficacy of each treatment—
especially in terms of radiological success—should have 
been considered. For instance, in Efesoy et al., a decrease of 
more than 50% in cyst’s size was considered as radiological 
success [15], while both Choi et al. and Bas et al. defined it 
as the absence of any cysts on ultrasonography or computed 
tomography [1, 16]. Finally, it should be considered that—
though a low-to-moderate risk of bias—only Agarwal and 
colleagues presented results from a randomized prospective 
study [13].

With these considerations in mind, the present systematic 
review and meta-analysis point out benefits and drawbacks 
of the two most commonly used treatments against sympto-
matic simple renal cysts. However, they also underline the 
need for further randomized studies with larger sample size, 
more accurate information, and standardized protocols.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s13304- 021- 01042-2.

Author contributions Protocol development: AM, GB, and AA; data 
collection: AM, GF, and MB. Data analysis: AM and GF. Manuscript 
writing: AM and GF. Manuscript editing: MB, AA, and GB.

Funding Open access funding provided by Università degli Studi di 
Catania within the CRUI-CARE Agreement.

Availability of data and materials Data and materials are available from 
the corresponding authors upon reasonable request.

Declarations 

Conflict of interest The authors declare that they have no conflict of 
interests.

Research involving human participants This work is a systematic 
review of previous studies and hence it does not involve human par-
ticipants.

Informed consent This work is a systematic review of previous studies 
and hence informed consent is not necessary.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Choi JD, Yoo TK, Kang JY, Moon KT, Kim JH, Ahn SH et al 
(2020) A comparative study of percutaneous aspiration with scle-
rotherapy and laparoscopic marsupialization for symptomatic sim-
ple renal cysts. J Laparoendosc Adv Surg Tech 30(5):514–519. 
https:// doi. org/ 10. 1089/ lap. 2019. 0745

 2. Li EC, Hou JQ, Yang LB, Yuan HX, Hang LH, Alagirisamy KK 
et al (2011) Pure natural orifice translumenal endoscopic surgery 
management of simple renal cysts: 2-year follow-up results. J 
Endourol 25(1):75–80. https:// doi. org/ 10. 1089/ end. 2009. 0676

 3. Ryu DS, Oh TH (2009) Laparoscopic decortication of large renal 
cysts: a comparison between the transperitoneal and retroperito-
neal approaches. J Laparoendosc Adv Surg Tech 19(5):629–632. 
https:// doi. org/ 10. 1089/ lap. 2009. 0008

 4. Arisan S, Dalkilinc A, Caskurlu T, Sonmez NC, Guney S, Ergene-
kon E (2006) Laparoscopic unroofing and aspiration-sclerotherapy 
in the management of symptomatic simple renal cysts. Sci World 
J 6:2296–2301. https:// doi. org/ 10. 1100/ tsw. 2006. 358

 5. Eissa A, El Sherbiny A, Martorana E, Pirola GM, Puliatti S, 
Scialpi M et al (2018) Non-conservative management of sim-
ple renal cysts in adults: a comprehensive review of literature. 

https://doi.org/10.1007/s13304-021-01042-2
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1089/lap.2019.0745
https://doi.org/10.1089/end.2009.0676
https://doi.org/10.1089/lap.2009.0008
https://doi.org/10.1100/tsw.2006.358


1698 Updates in Surgery (2021) 73:1691–1698

1 3

Minerva Urol Nefrol 70(2):179–192. https:// doi. org/ 10. 23736/ 
S0393- 2249. 17. 02985-X

 6. de Miranda CM, Maranhão CP, Dos Santos CJ, Padilha IG, de 
Farias LP, da Rocha MS (2014) Bosniak classification of renal 
cystic lesions according to multidetector computed tomography 
findings. Radiol Bras 47(2):115–121. https:// doi. org/ 10. 1590/ 
S0100- 39842 01400 02000 15

 7. Paananen I, Hellström P, Leinonen S, Merikanto J, Perälä J, 
Päivänsalo M et al (2001) Treatment of renal cysts with single-
session percutaneous drainage and ethanol sclerotherapy: long-
term outcome. Urology 57(1):30–33. https:// doi. org/ 10. 1016/ 
s0090- 4295(00) 00889-x

 8. Lin YH, Pan HB, Liang HL, Chung HM, Chen CY, Huang JS et al 
(2005) Single-session alcohol-retention sclerotherapy for simple 
renal cysts: comparison of 2- and 4-hr retention techniques. AJR 
Am J Roentgenol 185(4):860–866. https:// doi. org/ 10. 2214/ AJR. 
04. 1219

 9. Hélénon O, Crosnier A, Verkarre V, Merran S, Méjean A, Cor-
reas JM (2018) Simple and complex renal cysts in adults: clas-
sification system for renal cystic masses. Diagn Interv Imaging 
99(4):189–218. https:// doi. org/ 10. 1016/j. diii. 2017. 10. 005

 10. Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew 
M et al (2015) Preferred reporting items for systematic review and 
meta-analysis protocols (PRISMA-P) 2015 statement. Syst Rev 
4:1. https:// doi. org/ 10. 1186/ 2046- 4053-4-1

 11. Sterne JA, Hernán MA, Reeves BC, Savović J, Berkman ND, 
Viswanathan M et al (2016) ROBINS-I: a tool for assessing risk of 
bias in non-randomized studies of interventions. BMJ 355:i4919. 
https:// doi. org/ 10. 1136/ bmj. i4919

 12. Oxford centre for evidence-based medicine group. The Oxford 
levels of evidence 2

 13. Agarwal M, Agrawal MS, Mittal R, Sachan V (2012) A rand-
omized study of aspiration and sclerotherapy versus laparoscopic 
deroofing in management of symptomatic simple renal cysts. J 
Endourol 26(5):561–565. https:// doi. org/ 10. 1089/ end. 2011. 0559

 14. Ozcan L, Polat EC, Onen E, Cebeci OO, Memik O, Voyvoda B 
et al (2015) Comparison between retroperitoneal and transperito-
neal approaches in the laparoscopic treatment of Bosniak type I 
renal cysts: a retrospective study. Urol J 12(4):2218–2222

 15. Efesoy O, Tek M, Bozlu M, Doruk HE (2015) Comparison of 
single-session aspiration and ethanol sclerotherapy with laparo-
scopic de-roofing in the management of symptomatic simple renal 
cysts. Turk J Urol 41(1):14–19. https:// doi. org/ 10. 5152/ tud. 2015. 
77675

 16. Bas O, Nalbant I, Can Sener N, Firat H, Yeşil S, Zengin K et al 
(2015) Management of renal cysts. JSLS 19(1):e2014.00097. 
https:// doi. org/ 10. 4293/ JSLS. 2014. 00097

 17. Okeke AA, Mitchelmore AE, Keeley FX, Timoney AG (2003) 
A comparison of aspiration and sclerotherapy with laparoscopic 
de-roofing in the management of symptomatic simple renal cysts. 
BJU Int 92(6):610–613. https:// doi. org/ 10. 1046/j. 1464- 410x. 
2003. 04417.x

 18. Shao Q, Xu J, Adams T, Tao S, Cui Y, Shen H et al (2013) Com-
parison of aspiration-sclerotherapy versus laparoscopic decortica-
tion in management of symptomatic simple renal cysts. J Xray Sci 
Technol 21(3):419–428. https:// doi. org/ 10. 3233/ XST- 130393

 19. Yu JH, Du Y, Li Y, Yang HF, Xu XX, Zheng HJ (2014) CT-guided 
sclerotherapy for simple renal cysts: value of ethanol concentra-
tion monitoring. Korean J Radiol 15(1):80–86. https:// doi. org/ 10. 
3348/ kjr. 2014. 15.1. 80

 20. Lutter I, Weibl P, Daniel I, Pechan J, Pindak D (2005) Retroperi-
toneoscopic approach in the treatment of symptomatic renal cysts. 
Bratisl Lek Listy 106(11):366–370

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.23736/S0393-2249.17.02985-X
https://doi.org/10.23736/S0393-2249.17.02985-X
https://doi.org/10.1590/S0100-39842014000200015
https://doi.org/10.1590/S0100-39842014000200015
https://doi.org/10.1016/s0090-4295(00)00889-x
https://doi.org/10.1016/s0090-4295(00)00889-x
https://doi.org/10.2214/AJR.04.1219
https://doi.org/10.2214/AJR.04.1219
https://doi.org/10.1016/j.diii.2017.10.005
https://doi.org/10.1186/2046-4053-4-1
https://doi.org/10.1136/bmj.i4919
https://doi.org/10.1089/end.2011.0559
https://doi.org/10.5152/tud.2015.77675
https://doi.org/10.5152/tud.2015.77675
https://doi.org/10.4293/JSLS.2014.00097
https://doi.org/10.1046/j.1464-410x.2003.04417.x
https://doi.org/10.1046/j.1464-410x.2003.04417.x
https://doi.org/10.3233/XST-130393
https://doi.org/10.3348/kjr.2014.15.1.80
https://doi.org/10.3348/kjr.2014.15.1.80

	Comparison of aspiration with sclerotherapy and laparoscopic deroofing for the treatment of symptomatic simple renal cysts: a systematic review and meta-analysis
	Abstract
	Introduction
	Methods
	Literature search and selection criteria
	Data extraction
	Statistical analysis
	Risk of bias and quality assessment

	Results
	Selection and characteristics of included studies
	Symptomatic and radiological success of interventions
	Complications, treatment duration, and post-treatment hospital stay
	Quality assessment

	Discussion
	References




