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Abstract
AIM: To determine whether the outcomes of laparo-
scopic fenestration (LF) were superior to open fenestra-
tion (OF) for congenital liver cysts.

METHODS: Comparative studies published between 
January 1991 and May 2010 on Medline (Ovid), Em-
sco, PubMed, Science Direct; Cochrane Reviews; CNKI; 
Chinese Biomedical Database, VIP and other electronic 
databases were searched. Randomized controlled trials 
(RCTs) and retrospective case-control studies on the 
management of congenital hepatic cysts were collected 
according to the pre-determined eligibility criteria to 
establish a literature database. Retrieval was ended in 
May 2010. Meta-analysis was performed using RevMan 
5.0 software (Cochrane library).

RESULTS: Nine retrospective case-control studies in- 
volving 657 patients, comparing LF with OF were inclu- 
ded for the final pooled analysis. The meta-analysis re-
sults showed less operative time [mean difference (MD):  
-28.76, 95% CI: -31.03 to 26.49, P  < 0.00001]; shorter 

hospital stay (MD: -3.35, 95% CI: -4.46 to -2.24, P  < 
0.00001); less intraoperative blood loss (MD: -40.18, 
95% CI: -52.54 to -27.82, P  < 0.00001); earlier re-
turn to regular diet (MD: -29.19, 95% CI: -30.65 to 
-27.72, P  < 0.00001) and activities after operation (MD: 
-21.85, 95% CI: -31.18 to -12.51, P  < 0.0001) in LF 
group; there was no significant difference between the 
two groups in postoperative complications (odds ratio: 
0.99, 95% CI: 0.41 to 2.38, P  = 0.98) and cysts recur-
rence rates.

CONCLUSION: The short-term outcomes of LF for 
patients with congenital hepatic cysts were superior to 
open approach, but its long-term outcomes should be 
verified by further RCTs and extended follow-up.
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INTRODUCTION
Hepatic cysts can be divided into two general categories: 
congenital and acquired. The congenital hepatic cyst has 
an identifiable epithelium on histological examination, 
while acquired liver cysts generally arise from post -trau-
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matic hematoma and spontaneous intrahepatic infarc-
tion or infection. In the past, hepatic cysts were often 
discovered at laparotomy, but at present it can be rec-
ognized due to increased use of  imaging modalities and 
radiographic studies such as ultrasonography, computer 
tomography and magnetic resonance imaging. 

Hepatic cysts were a more common benign liver dis-
ease, many are asymptomatic without any particular inter-
vention, only about 16% of  cysts are symptomatic[1]. The 
symptoms caused by a hepatic cyst are related to the size 
and location of  the cyst. Abdominal pain and abdominal 
distension are the most frequent complaints and are pres-
ent in more than 50% of  the patients[2]. Other less com-
mon complaints include nausea, vomiting, fatigue, and 
jaundice. Only those with symptoms or infection require 
surgical treatment. 

Before the advent of  laparoscopy, open fenestra-
tion (OF) was regarded as the most popular method for 
symptomatic liver cysts. However, with the development 
of  minimally invasive surgery and increasingly wide ac-
ceptance for laparoscopy approach in abdominal diseases, 
the laparoscopic fenestration (LF) has become one of  the 
main management for hepatic cyst[3-5]. Although the use 
of  laparoscopic approach produced some uncertain fac-
tors, such as the influence on the cardiorespiratory func-
tion caused by the increased abdominal pressure, which 
increased the incidence of  hypertension, arrhythmia, 
cardiac arrest, pulmonary edema, mediastinal emphysema, 
pneumothorax and so on[6,7]. Cabon diaoxide gas used for 
this procedure is hazardous for pulmonary-compromised 
patients. However, successful practice and satisfactory 
outcome have been reported about the advantages of  
laparoscopy[8-10], although these reports were about the 
experiences from a single center. Therefore, we conduct-
ed a systematic review and comprehensive analysis of  the 
relevant literatures about the treatment of  hepatic cysts to 
evaluate the outcomes of  patients undergoing LF vs OF.

MATERIALS AND METHODS
Type of studies
A search of  randomized controlled trials (RCTs) or retro-
spective case-control studies that compared laparoscopic 
with OF for patients with congenital hepatic cysts was 
performed, no matter with or without blinding and con-
cealment of  allocation. Retrospective case-control studies 
and case-reports were included besides RCTs. The num-
ber of  patients included in all the studies was ≥ 15. All 
articles should be published in English or Chinese.

Eligibility criteria
Eligibility criteria for all included studies were: (1) explic-
itly reporting the indications for LF and OF; (2) report-
ing at least one of  the measured outcomes mentioned 
as follows; (3) comparing the outcomes of  LF and OF 
in patients with congenital hepatic cysts; (4) when two 
studies were published by the same institution or authors, 
either one of  the higher quality or the most recent article 

was included; and (5) patients with parasitic liver cysts, 
liver cancer and intrahepatic bile duct dilation cysts and 
other cystic diseases were excluded.

Exclusion criteria
Studies were excluded from the analysis if  (1) it was 
impossible to extract the appropriate data from the pub-
lished articles; (2) there was considerable overlap between 
authors, institutes, or patients in the published literatures; 
(3) the measured outcomes were not clearly presented in 
the literatures; and (4) the laparoscopic and open surgery 
were performed for other diseases which were compa-
nied with liver cysts.

Outcome evaluation 
The following outcomes were used to compare LF and 
OF: (1) operative time; (2) hospital stay; (3) intraopera-
tive blood loss; (4) the time to return to normal diet; (5) 
the time to return to activities; (6) the incidence of  post-
operative complications; (7) hospitalization cost; (8) the 
recurrence rate of  hepatic cysts; (9) the time to return to 
normal liver functions; and (10) the recurrence rate of  
symptoms.

Literature search strategies and selection
Both an internet based search and a manual search were 
used to acquire relevant studies. First, eight electronic 
databases (Medline; Emsco; PubMed; Science Direct; 
Cochrane Reviews; Chinese Biomedical Database; CNKI; 
and VIP) were searched and articles published between 
January 1991 and May 2010 were collected. The following 
Mesh search headings were used: ”laparoscopy”, “open 
fenestration”, “congenital hepatic cysts”, “comparative 
study” and “systematic review”, and their combinations 
or similar headings were also searched such as “laparo-
scopic fenestration”, “minimally invasive surgery”, and 
“Meta-analysis”. Second, further articles were identified 
by a manual search of  reference lists from retrieved pub-
lications. The databases were used again to retrieve the 
abstracts, and if  favorable, the full-text was downloaded 
for the final review. 

Study eligibility assessment
Two reviewers independently screened the title and ab-
stract of  each publication for this study. Citations with 
suspected compliance with our eligibility criteria under-
went a full review. If  either of  the two reviewers identi-
fied a citation to be potentially relevant, we obtained the 
full-text article for a full review. The two reviewers inde-
pendently determined the eligibility of  all included publi-
cations for a full text evaluation in the screening process, 
and disagreements were resolved through discussions 
by the two reviewers, and when this did not resolve the 
differences, a third person made a final decision on the 
eligibility of  the study.

Data extraction
The following descriptive data from all eligible studies 

3360 July 28, 2011|Volume 17|Issue 28|WJG|www.wjgnet.com



were abstracted by two reviewers independently: authors, 
methodology, study period, interventions used, partici-
pant characteristics, and the measured outcomes. And 
disagreements were resolved using the same consensus 
process mentioned above. We also contacted the authors 
of  all eligible studies if  there were missing data or inac-
curate information. 

Data analysis and statistical processing
Meta-analysis was performed in line with recommenda-
tions from the Cochrane Collaboration. Heterogeneity 
was assessed at first using a random-effect model��, P < 0.10 
as statistically significant heterogeneity. Statistical analysis 
of  continuous variables was carried out using mean dif-
ference (MD) as the summary statistics by the Inverse-
Variance method, while dichotomous variables were 
analyzed using odds ratio (OR) by the Mantel-Haenszel 
method, and both were reported with 95% CI. The MD 
and OR were considered to be statistically significant at P 
< 0.05 if  the 95% CI did not include the value “1”. OR 
was defined as the odds of  an adverse event occurring in 
the LF group compared with the OF group, while MDs 
represent the differences between the two groups in the 
continuous variables.

RESULTS
Literature search results and their general 
characteristics
According to the literature searching strategies, 9 case-
control studies, involving a total of  657 cases that com-
pared the outcomes of  LF with OF in patients with 
congenital liver cyst, were identified for pooled analy-
sis, including six studies[11-16] published in Chinese and 

three[17-19] in English. The quality of  all included studies 
was moderate to poor. The specific literature screening 
process is shown in Figure 1. The general characteristics 
and methodological quality assessments of  all included 
studies are summarized in Tables 1 and 2. 

Efficacy evaluation
Operative time: Six studies[11-14,16,19] reported on the op-
erative time, but one study[19] did not provide sufficient 
information in mean ± SD, so meta-analysis of  five 
studies indicates that the operative time was significantly 
shorter in LF group than in OF group (MD: -28.76, 95% 
CI: -31.03 to -26.49, P < 0.00001). But this finding was 
not associated with significant heterogeneity between 
studies (P = 0.46, I2 = 0%) (Figure 2).
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Table 1  General characteristics of the included studies

Included 
studies

Design 
types

Patients Age (yr) Gender (M/F) Site (left/right/
bilobar)

Cyst size (cm) Cyst types 
(single/multiple/

polycystic)

Main 
complaints

Measured 
outcomes

OF LF OF LF OF LF OF LF OF LF OF LF

Yi et al[11] N-RCT 117 52 45 ± 
12.8

43 ± 9.2 43/74 21/32   21/58/
ND

16/22/
0

9.5 ± 3.4 8.9 ± 4.6 79/38/
37

38/14/
11

A, B, C, D 1-4, 6, 9

Felizardo 
et al[12]

N-RCT 34 37 52.6 ± 
21.8

51.1 ± 
20.3

13/21 17/20 05/17/
12

04/16/
17

12.8 ± 
6.3

114 ± 6.7 20/14/
ND

19/18/
ND

A, B, C, D 1-3, 4, 8

Chen et al[13] N-RCT 19 17 44.2 41.1 23/13 ND ND ND ND ND ND A, B, C, D 1, 2, 3, 7
Qiu et al[14] N-RCT 29 22 ND ND 22/29 ND ND ND ND ND ND A, B, C, D 1-5, 7
Li et al[15] N-RCT 40 46 18-83 (45) ND ND ND ND ND ND ND A, B, C, D 3, 4, 5
Guo et al[16] N-RCT 27 31 42 ± 

11.2
45 ± 9.8 09/18 12/19  08/11/

ND
09/13/

ND
8.4 ± 4.7 9.9 ± 5.8 19/18/

21
09/09/

09
A, B, C 1-3, 6, 7

Mazza et al[17] N-RCT 37 66 19-87 (62.5) ND ND ND ND ND 24/13/
ND

46/20/
ND

A, B, C, D 3, 4, 5

Gigot et al[18] N-RCT   5 19 45 57 05/0 18/01 01/04/
0

12/05/
02

7-17 (10) 8-30 (13) 03/02/
0

10/06/
03

A, B, C, D 3, 4

Treckmann 
et al[19]

N-RCT 17 42 28-86 (62) 07/52 05/08/
04

25/09/
08

6-20 
(11.2)

6-18 
(10.8)

11/03/
ND

38/04/
ND

A, B, C, D 1, 4, 5

OF: Open fenestration group; LF: Laparoscopic fenestration group; A: Abdominal pain; B: Abdominal distension; C: Nnausea; D: Vomiting; ND: Not 
mentioned; RCT: Randomized controlled trial; 1: Operative time; 2: Intraoperative blood loss; 3: Hospital stay; 4: Incidence of postoperative complications; 5: 
The time to return to normal diet; 6: The time to return to normal activities; 7: Hospitalization cost; 8: The recovery time of liver functions; 9: The recurrence 
rates of symptoms. 

PubMed 19, Emsco 15, Medline ovid 12, Science Direct 20, Cochorane 
Review 6, CNK 135, VIP 42, CBM 38, and Other Database 11

32 papers were removed by endnote software

166 papers were obtained after removing repeated documents

Initially included 11 studies

9 studies met the inclusion criteria finally

Read the titles and abstracts, and excluded 155 
studies which have not met the inclusion criteria

2 studies were excluded, with 
full text unavaiable

Figure 1  Flow chart for literature screening.
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Hospital stay: Eight studies[11-18] reported on the dura-
tion of  postoperative hospitalization, but three[16-18] of  
them did not provide specific time data. Meta-analysis of  
the remaining five studies indicates that the hospital stay 
is significantly shorter in the LF group than in the OF 
group (MD: -3.35, 95% CI: -4.46 to -2.24, P < 0.0001) 
and there is statistically significant heterogeneity between 
the groups in all available studies for pooled analysis (P = 

0.0004, I2 = 81%) (Figure 3).

Intraoperative blood loss: Five studies[11-14,16] reported 
on intraoperative blood loss. The intraoperative blood 
loss is significantly lower in the LF than in the OF group 
(MD: -40.18, 95% CI: -52.54 to -27.82, P < 0.00001) and 
this finding was associated with significant heterogeneity 
between studies (P < 0.00001, I2 = 96%) (Figure 4).
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Table 2  Summary of the methodological quality of all included studies 

Included studies Allocation method Homogeneity analysis Identification of prognostic factors Control of bias

Yi et al[11] By doctors and patients All the included cases come from the same 
research center, with good homogeneity

Age, sex, cyst location, types, size No

Felizardo et al[12] By doctors and patients All the included cases come from the same 
research center, with good homogeneity

Age cyst location, size, type No

Chen et al[13] By doctors and patients All the included cases come from the same 
research center, with good homogeneity

Age, sex, clinical complaints No

Qiu et al[14] By doctors and patients All the included cases come from the same 
research center, with good homogeneity

Sex, main clinical complaints No

Li et al[15] By doctors and patients All the included cases come from the same 
research center, with good homogeneity

Age, cyst location, type, size No

Guo et al[16] By doctors and patients All the included cases come from the same 
research center, with good homogeneity

Age, sex, cyst location, type, size No

Mazza et al[17] By doctors and patients All the included cases come from the same 
research center, with good homogeneity

Reported the age, cyst type, main 
complaints

No

Gigot et al[18] By doctors and patients All the included cases come from the same 
research center, with good homogeneity

Age, sex, cyst location, type, size No

Treckmann et al[19] By doctors and patients All the included cases come from the same 
research center, with good homogeneity

Age, sex, cyst location , type, size No

Study or subgroup Laparoscopic Open surgical Weight 

(%)

Mean difference 

IV, Rondom, 95% CI

Mean difference 

IV, Rondom, 95% CImean SD Total mean SD Total

Chen et al [13], 2006 5 2   17 8 4   19   13.9 -3.00 (-5.03, -0.97)

Felizardo et al [12], 2009    7.6    1.3   37  12.2    2.1   34   22.8 -4.60 (-5.42, -3.78)

Guo et al [16], 2010 4    1.7   31 7    2.9   27   19.6 -3.00 (-4.25, -1.75)

Qiu et al [14], 2008 4 1   22 6 2   29   22.6 -2.00 (-2.84, -1.16)

Yi et al [11], 2007 5    2.9   52 9    3.8 117   21.1 -4.00 (-5.05, -2.95)

Total (95% CI) 159 226 100.0 -3.35 (-4.46, -2.24)

Heterogeneity: t2 = 1.23, c2 = 20.70, df  = 4 (P  = 0.0004), I 2 = 81%

Test for overall effect: Z  = 5.91 (P  < 0.00001) -100         -50            0            50           100
  Favours experimental      Favours control

Figure 3  Meta-analysis of all available data in hospital stay.

Study or subgroup Laparoscopic Open surgical Weight 

(%)

Mean difference 

IV, Fixed, 95% CI

Mean difference 

IV, Fixed, 95% CImean SD Total mean SD Total

Chen et al [13], 2006 40 15   17 70 15   19     5.4 -30.00 (-39.81, -20.19)

Felizardo et al [12], 2009 45 15   37 70 15   34   10.6 -25.00 (-31.98, -18.02)

Guo et al [16], 2010 32   8   31 66 18   27     9.6 -34.00 (-41.35, -26.65)

Qiu et al [14], 2008 41 11   22 71   6   29   19.9 -30.00 (-35.09, -24.91)

Yi et al [11], 2007 34   8   52 62 12 117   54.6 -28.00 (-31.08, -24.92)

Total (95% CI) 159 226 100.0 -28.76 (-31.03, -26.49)

Heterogeneity: c2 = 3.59, df  = 4 (P  = 0.46), I 2 = 0%

Test for overall effect: Z  = 24.81 (P  < 0.00001) -100         -50            0            50           100
  Favours experimental      Favours control

Figure 2  Meta-analysis of all available data in operative time.
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studies reported on the incidence of  postoperative com-
plications, but three[17-19] of  them did not provide detailed 
information, we, therefore, extracted the data from four 
studies[11,12,14,15] and the meta-analysis shows that there is 
no significant difference in the incidence of  postoperative 
complications between the two groups (OR: 0.99, 95% 
CI: 0.41 to 2.38, P = 0.98) and this finding was not asso-
ciated with significant statistical heterogeneity between all 
available studies (P = 0.85, I2 = 0%) (Figure 7).

Recurrence rates of  cysts: Four studies[14,15,17,19] report-
ed on the recurrence rates of  cysts through a follow-up 
from 3 mo to 1 year. However, three[15,17,19] of  these stud-
ies did not provide sufficient information, but all the four 
studies showed no significant difference in the recurrence 
rate of  cyst after operation between the two groups.

Postoperative recurrence rates of  symptoms: Two 
studies[14,19] reported on the cyst recurrence rates after op-

Time to return to normal diet: Two studies[11,16] report-
ed on the specific data about the time to return to normal 
gastrointestinal function. Meta-analysis of  the two studies 
shows that the time to return to normal gastrointestinal 
function is significantly earlier in the LF group (MD: 
-29.19, 95% CI: -30.65 to -27.72, P < 0.00001), but this 
finding was not associated with significant heterogeneity 
between studies (P = 0.6, I2 = 0%) (Figure 5).

Time to return to normal activities: Three studies[13,14,16] 
reported on the time to return to normal activities in pa-
tients after operation. Meta-analysis of  the three studies 
shows that the time to return to normal activities is signifi-
cantly shorter in LF group than in OF group (MD: -21.85, 
95% CI: -31.18 to -12.51, P < 0.0001) and this finding was 
associated with significant heterogeneity between studies 
for calculated analysis (P < 0.00001, I2 = 96%) (Figure 6).

Incidence of  postoperative complications: Seven 
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Study or subgroup Laparoscopic Open surgical Weight 

(%)

Mean difference 

IV, Rondom, 95% CI

Mean difference 

IV, Rondom, 95% CImean SD Total mean SD Total

Chen et al [13], 2006   5   2   17   50 10   19   20.9 -45.00 (-49.60, -40.40)

Felizardo et al [12], 2009 24   8   37   50 12   34   20.9 -26.00 (-30.79, -21.21)

Guo et al [16], 2010 57 21   31 117 25   27   17.9 -60.00 (-71.98, -48.02)

Qiu et al [14], 2008 21   6   22   44   4   29   21.3 -23.00 (-25.90, -20.10)

Yi et al [11], 2007 36 25   52   87 38 117   19.0 -51.00 (-60.67, -41.33)

Total (95% CI) 159 226 100.0 -40.18 (-52.54, -27.82)

Heterogeneity: t2 = 184.58, c2 = 107.87, df  = 4 (P  < 0.00001), I 2 = 96%

Test for overall effect: Z  = 6.37 (P  < 0.00001) -100         -50            0            50           100
  Favours experimental      Favours control

Figure 4  Meta-analysis of all available data in intraoperative blood loss.

Study or subgroup Laparoscopic Open surgical Weight 

(%)

Mean difference 

IV, Fixed, 95% CI

Mean difference 

IV, Fixed, 95% CImean SD Total mean SD Total

Guo et al [16], 2010 19 2.2 31 49 8.8   27   18.5 -30.00 (-33.41, -26.59)

Yi et al [11], 2007 18 3.9 52 47 6.8 117   81.5 -29.00 (-30.63, -27.37)

Total (95% CI) 83 144 100.0 -29.19 (-30.65, -27.72)

Heterogeneity: c2 = 0.27, df  = 1 (P  = 0.60), I 2 = 0%

Test for overall effect: Z  = 38.99 (P  < 0.00001) -100         -50            0            50           100
  Favours experimental      Favours control

Figure 5  Meta-analysis of all available data in the time to return to normal diet.

Study or subgroup Laparoscopic Open surgical Weight 

(%)

Mean difference 

IV, Rondom, 95% CI

Mean difference 

IV, Rondom, 95% CImean SD Total mean SD Total

Chen et al [13], 2006 12 3 17 30 5 19   36.9   -18.00 (-20.66, -15.34)

Guo et al [16], 2010    26.4    9.6 31    69.6  26.4 27   25.7   -43.20 (-53.72, -32.68)

Qiu et al [14], 2008 12 3 22 23 4 29   37.4 -11.00 (-12.92, -9.08)

Total (95% CI) 70 75 100.0   -21.85 (-31.18, -12.51)

Heterogeneity: t2 = 59.65, c2 = 47.66, df  = 2 (P  < 0.00001), I 2 = 96%

Test for overall effect: Z  = 4.59 (P  < 0.00001) -100         -50            0            50           100
  Favours experimental      Favours control

Figure 6  Meta-analysis of all available data in the time to return to normal activities. 
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eration, but only one study[14] provided a detailed number 
of  relapse. None of  the two studies showed significant 
difference in the recurrence rates of  symptoms after op-
eration between LF and OF group.

Time to return to normal liver functions: Only one 
study[12] compared the time to return to normal liver 
function after operation and suggested that the liver 
function was normalized earlier in the LF than in the OF 
group (P < 0.01).

Hospitalization cost: Only one study[12] reported on the 
hospitalization costs and suggested that there was no sig-
nificant difference between the two groups (P = 0.91).

Heterogeneity analysis
A significant heterogeneity between the two groups was 
observed in the operative time, intraoperative blood loss, 
time to return to diet, time to return to activities and du-
ration of  hospital stay.

DISCUSSION
In this systematic review and meta-analysis, we attempted 
to collect the best evidence-based proofs with respect to 
LF and OF in patients with congenital hepatic cysts. A 
total of  nine retrospective case-control studies that com-
pared the outcomes of  the two approaches for congenital 
hepatic cysts were identified for final pooled analysis. The 
methodological quality of  all the nine studies was moder-
ate to poor, and some publications have certain method-
ological deficiencies, such as not mentioning the alloca-
tion methods, smaller sample size as well as not adopting 
methods to reduce the bias in the statistical analysis. All 
these factors will affect the final reliability of  the conclu-
sions from this meta-analysis.

Clinical significance of the results
The conventional therapeutic options for congenital he-
patic cyst were either percutaneous aspiration or open 
surgery, while percutaneous aspiration was accompanied 
by a high recurrence rate[20]. It has been reported the 
recurrence rate of  hepatic cyst after drainage was up to 
100%[21], while open approach was always associated with 
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significant morbidity and mortality postoperatively. Since 
the first performance of  LF in a 73-year-old patient who 
presented with symptomatic uncomplicated liver cysts in 
1991[22], an increasing number of  successful reports on 
the management of  laparoscopy have been published, 
including laparoscopic management for complex and 
parasitic cysts. Currently, laparoscopy is considered as a 
standard treatment for uncomplicated hepatic cysts. Para-
sitic liver cysts are not the review scope of  this paper.

In this paper, we systematically reviewed the relevant 
literatures and conducted a meta-analysis of  the mea-
sured outcomes of  LF vs OF for congenital hepatic cysts, 
which demonstrated that symptom relief, recurrence 
rates, hospitalization cost, postoperative complications 
of  the LF appear to be similar to the OF group, but the 
operative time, hospital stay, intraoperative bleeding and 
time to return to normal gastrointestinal functions and 
activities seem to be lower, it appears to be a safe and fea-
sible alternative to open surgery for the management of  
congenital hepatic cyst, however, up to now, only a small 
number of  comparative, non-randomized studies have 
been published which limited the extrapolation of  the 
results to the clinical setting.

limitations and recommendations for future research
This meta-analysis of  nonrandomized studies may have 
several limitations that must be taken into account when 
considering its results. First, there are fewer clinical RCTs 
of  laparoscopic vs open approach in congenital hepatic 
cyst patients. Furthermore, due to the absence of  blind-
ing and high risk of  bias, the overall methodological qual-
ity of  all included studies was judged by the peers. Finally, 
the results from non-randomized controlled trails need 
to be evaluated, thus restricting its application in clinical 
practice.

This review included nine non-randomized controlled 
clinical trials, and a total of  657 patients were analyzed. 
The results demonstrated that the short-term outcomes 
of  laparoscopic management seem to be successful in 
patients with congenital liver cysts if  preoperative diag-
nosis is accurate. However, up to now, there are only a 
small number of  comparative, nonrandomized studies 
published and many authors merely documented the 
technical feasibility of  the procedure and did not present 

Study or subgroup Laparoscopic Open surgical Weight 

(%)

Odds ratio 

M-H, Fixed, 95% CI

Odds ratio 

M-H, Fixed, 95% CIEvents Total Events Total

Felizardo et al [12], 2009 0   37   1   30   16.3 0.26 (0.01, 6.67)

Guo et al [16], 2010 3   31   2   27   19.3 1.34 (0.21, 8.68)

Qiu et al [14], 2008 3   22   4   29   29.7 0.99 (0.20, 4.94)

Yi et al [11], 2007 3   52   6 117   34.7 1.13 (0.27, 4.71)

Total (95% CI) 142 203 100.0 0.99 (0.41, 2.38)

Total events 9 13

Heterogeneity: c2 = 0.78, df  = 3 (P  = 0.85), I 2 = 0%

Test for overall effect: Z  = 0.03 (P  = 0.98) 

0.01         0.1            1            10           100
  Favours experimental      Favours control

Figure 7  Meta-analysis of all available data in the incidence of complications.
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the follow-up outcomes. Therefore, the above-mentioned 
outcomes should be used with caution, and extended 
follow-ups are required to assess the long-term survival 
rates before any definitive conclusions can be drawn.

COMMENT
Background
An increasing number of studies have reported the benefits of laparoscopic fen-
estration (LF) for hepatic cyst patients, however, the majority of studies merely 
documented the technical feasibility of this procedure and did not compared 
its outcomes to conventional open gastric resection. In this paper, therefore, 
a systematic review and meta-analysis were performed to search for the best 
evidence for LF in the management of patients with congenital hepatic cysts.
Research frontiers
From a technical point of view���������������������������������������������������       , �������������������������������������������������      hepatic cysts may be treated interventionally by 
aspiration or surgical fenestration, enucleation and formal hepatic resection. 
Laparoscopic surgery is the most popular approach because this technique is 
safe, resulting in a shorter hospital stay and an early return to normal activities.
Innovations and breakthroughs
This review suggests that the short-term outcomes of LF were superior to open 
approach for patients with congenital hepatic cysts. To our knowledge, this is 
the first systematic review using the meta-analysis to study the benefit of LF in 
the management of congenital hepatic cysts. 
Applications
The LF for congenital liver cysts is feasible and effective, with superior short-
term outcomes as compared with the open fenestration (OF). Although random-
ized controlled trials with measured outcomes are not available, laparoscopic 
treatment of uncomplicated parenchymal liver cysts is considered as a standard 
treatment. 
Peer review
This is a technically good study of OF vs LF.
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