Pediatric Surgery International (2019) 35:107-116
https://doi.org/10.1007/s00383-018-4381-7

ORIGINAL ARTICLE

@ CrossMark

Safety and usefulness of plastic closure in infants with gastroschisis:
a systematic review and meta-analysis

Hiromu Miyake' - Shogo Seo' - Joshua S. O’Connell’ - Maarten Janssen Lok’ - Agostino Pierro'

Accepted: 18 October 2018 / Published online: 3 November 2018
© Springer-Verlag GmbH Germany, part of Springer Nature 2018

Abstract

Purpose Recently, plastic closure of abdominal defect in infants with gastroschisis has been used. Timing of gastroschisis
closure can be mainly divided into two groups: primary closure and delayed closure after silo forming. Safety and usefulness
of plastic closure in gastroschisis remains unclear. We aimed to evaluate the current evidence for plastic closure in infants
with gastroschisis.

Methods The analysis was done for primary closure as well as closure after silo. Outcomes were mortality, wound infection,
duration of ventilation, time to feeding, and length of hospital stay (LOS). The quality of evidence was summarized using
the GRADE approach.

Results In the “primary” group, there was no significant difference in mortality, time to feeding initiation and LOS. In the
“silo” group, wound infection was significantly lower in plastic closure (Odds ratio 0.24, 95%CI 0.09-0.69, p =0.008).
Duration of ventilation, time to feeding initiation and LOS were significantly shorter after plastic closure (Ventilation; mean
difference (MD) — 5.76, p=0.03. Feeding initiation; MD — 9.42, p <0.0001. LOS; MD — 14.06, p =0.002). Quality of
evidence was very low for all outcomes.

Conclusions Current results suggest that plastic closure may be beneficial for infants with gastroschisis requiring silo forma-

tion. However, this evidence is suboptimal and further studies are needed.
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Introduction

Gastroschisis is a congenital disease characterized by a
defect of the abdominal wall and herniation of viscera
through this defect [1, 2]. Definitive treatment of gastro-
schsis involves closure of abdominal wall defect. Tradition-
ally, neonates with gastroschisis undergo either primary or
staged reduction of herniated viscera, followed by surgi-
cal suture closure. In 2004, Sandler et al. reported plastic
“sutureless” closure of abdominal wall defect using a syn-
thetic wound dressing [3]. Since then, plastic (or sutureless)
closure has been frequently used.
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Although plastic closure can be performed without anes-
thesia at bedside, its safety and usefulness have not been
established. A recent systematic review suggested that plas-
tic closure has improved outcomes compared to traditional
suture closure [4]. However, outcomes of gastroschisis can
be affected by several factors with “timing of closure” being
one of the most predominant factors. Neonates with gastro-
schisis can undergo primary closure of the abdominal defect
or staged closure after silo formation [1]. Staged closure is
chosen when primary closure is impossible due to edema-
tous or thickened herniated bowel loop. It can take 7-10
days for the space in the abdominal cavity to enlarge and
the intestinal loops being reduce into the abdomen without
creating an abdominal compartment syndrome. Recent sys-
tematic reviews reported that primary closure had shorter
duration of recovery, including duration of ventilation, time
to full feeding and length of hospital stay [5, 6]. Therefore,
the outcomes of gastroschisis closure should be evaluated
for primary and staged closure. To our knowledge, there is
no systematic review comparing plastic closure with suture
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closure for primary or staged repair of gastroschisis abdomi-
nal defect. Therefore, the aim of this study is to evaluate the
current evidence, assessing the effectiveness and usefulness
of plastic closure focusing on primary closure (primary) and
staged closure of gastroschisis after silo formation (silo).

Materials and methods

This systematic review and meta-analysis was performed fol-
lowing the Cochrane Handbook for Systematic Reviews of
Intervention and the Preferred Reporting Item for Systematic
Reviews and Meta-Analysis (PRISMA) [7, 8]. The protocol
of the systematic review was registered on the PROSPERO
online database (PROSPERO 2017: CRD42018086513)
on February 11, 2018 [9]. We searched MEDLINE and
EMBASE using the combination of following terms: “gas-
troschisis”, “plastic”, “sutureless”, “ward”, and “bedside”. In
addition, a manual search of the references of retrieved arti-
cles was performed. The last search was performed on May
10, 2018. We planned to include all published randomized
controlled trials (RCTs) and observational studies. Mortality,
complications, duration of ventilation, time to initiation of
feeding, time to full feeding, and length of hospital (LOS)
were the outcomes for this meta-analysis. We included all
studies comparing the above outcomes in infants who under-
went plastic closure or suture closure for gastroschisis for
either primary or staged repair after silo formation.

Two reviewers (HM and SS) independently screened all
retrieved abstracts with a low threshold for selecting stud-
ies for full-text review. There was no language restriction.
Full texts were then independently reviewed to identify the
included studies. In this step, we extracted the following data
from each article: first author and year of publication, study
design, country, year of study, sample size, type of gastro-
schisis, gestational age, birth weight, associated anomaly,
and outcomes. Disagreements regarding inclusion were
resolved through a discussion between reviewers, reaching
consensus at each stage of the screening process.

We performed the meta-analysis using Review manager
5.3. We estimated statistical significance using a two-sided
p-value of 0.05. Effect sizes were calculated and presented as
pooled odds ratio (OR) along with a 95% confidence interval
(CI) for dichotomous data and mean difference (MD) for the
analysis of continuous data. A random-effects model was
implemented using the Inverse Variance method.

The Grading of Recommendations and Assessment, Devel-
opment and Evaluation (GRADE) system was used assess-
ing the quality of the evidence [10-17]. Quality of evidence
was rated as ‘high,” ‘moderate,” ‘low’ and ‘very low’ for each
outcome. The initial quality of evidence for observational
studies was considered low. The quality of evidence was then
rated down in the presence of risk of bias, inconsistency,

@ Springer

indirectness, imprecision and publication bias. For the assess-
ment of the risk of bias in observational studies, we used the
Risk of Bias in Non-randomized Studies of Interventions
(ROBINS-I) tool [18]. The following domains were assessed
for each outcome: bias due to confounding, bias in selection
of participants into the study, bias in classification of inter-
ventions, bias due to deviations from intended interventions,
bias due to missing data, bias in measurement of outcomes,
and bias in selection of the reported result. Each domain was
scored as ‘low, ‘moderate,” ‘serious,” and ‘critical’ risk of
bias and consecutively the overall risk of bias was scored.
Heterogeneity was determined through the assessment of
inconsistency using I? statistics. To this extend, the I value
of 0-40%, 30-60%, 50-90% and 75-100% were considered
as ‘low,” ‘moderate,” ‘substantial,” and ‘considerable’ hetero-
geneity, respectively. Imprecision was assessed using optimal
information size (OIS), which was based on 25% relative risk
reduction, 0.05 of « error and 0.20 of B error for dichotomous
data. For continuous data, imprecision was assessed OIS based
on 0.05 of a error, 0.20 of P error, 3.0 of A and 5.0 of standard
deviation [19]. We planned to assess publication bias using
funnel plots if ten or more studies were available. The quality
of evidence was upgraded in the presence of large magnitude
of effects, dose—response gradient and plausible confounders.
Large magnitude of effect was present if the relative risk (RR)
was greater than 2 or less than 0.5. We summarized the results
of the meta-analyses and the assessment of quality of evidence
for each outcome using GRADEpro GDT [20].

Results
Included studies/study selection

We identified 201 articles after removing duplicates. 146 arti-
cles were excluded during title and abstract screening. Full
text screening was performed and no RCT was identified. Six
retrospective cohort studies were selected for meta-analysis
(Fig. 1) [21-26]. Four out of six studies compared plastic clo-
sure with suture closure for primary closure [21-24]. Four
studies compared plastic closure with suture closure for the
closure after silo formation [22, 24-26]. As no RCT was found,
the meta-analysis was performed for observational studies. The
characteristics of included studies are shown in Tables 1 and 2.

Mortality

Three studies in the ‘primary’ group and 3 studies in
the ‘silo’ group reported mortality. In the ‘primary’
group, mortality rate was 1.7% (1/58) in plastic closure
and 4.3% (2/47) in suture closure (Fig. 2a). There was
no significant difference between two methods (OR
0.49, 95% CI 0.05-4.63, p=0.53, I’=0%). In the ‘silo’
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Fig. 1 Flow diagram for

data extraction according to Records identified through _ . _

PRISMA statement database searching Additional records identified
MEDLINE (n = 83) through other sources
EMBASE (n = 163) (n=8)

Records after duplicates removed

(n= 201)
v
Records screened R Records excluded
(n= 201) 7 (n= 146)
\ 4
Full-text articles Full-text articles
assessed for eligibility > excluded
(n= 55) (n= 49)
Studies included in
quantitative synthesis
(meta-analysis)
(n=6)
Primary group (n = 4)
Silo group (n = 4)
Table 1 Characteristics of included studies for primary repair group
Study Design Country  Years of studies Type of gastro-  Sample size Gestational age  Birth weight  Associ-
schisis (weeks, mean (g, mean + ated
+ SD) SD) anomaly
Kandasamy et al. Retrospective Australia 1988-2007 Simple and Plastic 16 ~ NA NA NA
[21] single center complicated Suture 22  NA NA NA
cohort
Orion et al. [22]  Retrospective USA 2000-2009 Simple and Plastic 37 NA NA 9
single center complicated Suture 12 NA NA 2
cohort
McNamara et al.  Retrospective USA 2002-2008 Simple and Plastic 5 383+ 1.5 2780 + 671 1
[23] single center complicated Suture 5 378+18 3186 + 398 2
cohort
Machida et al. Retrospective Japan 1993-2011 Simple Plastic 2 343 +3.8 2228 + 922 0
[24] single center Suture 8 372+ 1.4 1992 £268 0
cohort

NA not available

group, mortality was 2.4% (1/41) in plastic closure and  significant difference between two methods (OR 1.39,
1.7% (1/59) in suture closure (Fig. 2b). There was no 95% CI0.14-13.89, p=0.78, I’=0%).
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Table 2 Characteristics of included studies for silo formation group

Study Design Country Years of studies Type of gastro- ~ Sample size Gestational age ~ Birth weight  Associ-
schisis (weeks, mean (g, mean + ated
+ SD) SD) anomaly
Orion et al. [22]  Retrospective USA 2000-2009 Simple and Plastic 15 363+ 1.5 2330 + 552 5
single center complicated  gyre 16  36.1 + 1.9 2310+ 608 5
cohort
Machida et al. Retrospective Japan 1993-2011 Simple Plastic 3 37+1 1854 + 318 0
[24] single center Suture2  36.7+2.8 2130115 0
cohort
Schlueter et al. Retrospective USA 2001-2013 Simple Plastic 8 NA NA NA
[25] single center Suture 51 NA NA NA
cohort
Dariel et al. [26]  Retrospective Canada 2006-2010 Simple Plastic 23 37 (median) 2620 (median) NA
single center Suture 41 36 (median) 2600 (median) NA
cohort
NA not available
A Plastic Suture Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Kandasamy 2010 0 16 2 22 525% 0.25[0.01,5.54] 2010 i
McNamara 2011 0 3 0 5 Not estimable 2011
Orion 2011 1 37 0 12 475%  1.03[0.04,26.88] 2011 ]
Machida 2013 0 2 0 8 Not estimable 2013
Total (95% Cl) 58 47 100.0%  0.49[0.05,4.63] ——er R ——
Total events 1 2
_rriettta;ogenemjl:l Tgu t=ZO_[JUU l;33}1|P=_DD.3583, df=1({P=054), F=0% 01 01 " 100
estfor overall effect Z= 063 (P=0.53) Favours plastic Favours suture
B Plastic Suture Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Orion 2011 1 15 0 16 494%  3.41[0.13,90.49] 2011 ]
Machida 2013 0 3 0 2 Not estimahle 2013
Dariel 2015 0 23 1 41 506%  0.57[0.02,14.68] 2015 ]
Total (95% CI) a1 59 100.0%  1.39[0.14, 13.89] e ——
Total events 1 1
Heterogeneity: Tau®= 0.00; Chi*= 057, df=1 (P =0.45), F= 0% 001 01 10 100

Testfor overall effect Z=0.28 (P=0.78)

Fig.2 Mortality. a Primary repair. b Silo formation

Wound infection

In the ‘silo’ group, wound infection was the single complica-
tion data could be extracted. The incidence of wound infec-
tion was 17.6% (6/34) in plastic closure and 37.2% (35/94)
in suture closure (Fig. 3). Wound infection was significantly
fewer in plastic closure compared to suture closure (OR
0.24, 95% CI 0.09-0.69, p=0.008, I*=0%).

Duration of ventilation

Two studies reported duration of ventilation for the ‘silo’
group. The duration of ventilation was significantly shorter
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in plastic closure compared to suture closure for the ‘silo’
group (MD — 5.76. 95% CI — 10.93-0.60, p =0.03,
I’=0%, Fig. 4).

Feeding

Two studies in the ‘primary’ group and two studies in the
‘silo’ group reported time to initiation of enteral feeding
(Fig. 5). In the ‘primary’ group, there was no significant
difference between the two closure methods (MD — 3.14,
95% CI — 7.31to 10.3, p=0.14, P=0%). In the silo group,
time to initiation of the feeding was significantly shorter in
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Plastic Suture Odds Ratio Odds Ratio
Study or Subgroup BEvents Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Machida 2013 I 3 1] 2 Mot estimahble 2013
Schlueter 2015 I 8 11 81 128% 0.21[0.01, 3.87] 2014 -
Dariel 2015 B 23 24 41 872%  0.25(0.08,0.77] 2015 —l—
Total (95% CI) 34 94 100.0% 0.24 [0.09, 0.69] 2R
Total events 3 35
Heterogeneity: Tau®=0.00; Chi*=0.01, df=1 (P=091), F=0% oo 0 e 100

Test for overall effect: £=2.64 (P = 0.008)

Fig. 3 Wound infection after silo formation

Favours plastic Favours suture

Plastic Suture Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Orion 2011 84 54 15 129 111 16 71.9% -450[10.58,1.59] 2011 —
Machida 2013 12 7.9 3 21 28 2 281% -9.00[-18.75 0.758) 2013 T
Total (95% CI) 18 18 100.0% -5.76[-10.93, -0.60] =g
Heterogeneity: Tau®= 0.00; Chi*= 059, df=1 (P=0.44), F= 0% =0 R0 ) 5 ==

Test for overall effect: Z=219(P=0.03)

Fig.4 Duration of ventilation after silo formation

Favours plastic Favours suture

A Plastic Suture Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
McNamara 2011 10,33 3.51 3 128 3rx7 5 B652% -247[-7.64,270] 2011 —i—
Machida 2013 9 42 2 134 58 8 348% -440[11.47 267] 2013 —_—
Total (95% ClI) 5 13 100.0% -3.14[-7.31, 1.03] Eecii
Heterogeneity: Tau®*=0.00; Chi*=0.19,df=1 (P = 0.67), F= 0% 0 o b i 3

Testfor overall effect Z=1.48 (P=0.14)

Favours plastic Favours suture

B Plastic Suture Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Orion 2011 12 8 15 20 7 16 64.4% -8.00[-13.31,-2.69) 2011 ——
Machida 2013 11 53 3 23 28 2 356% -12.00[-19.14,-4.86] 2013 —
Total (95% CI) 18 18 100.0% -9.42[-13.68, -5.16] el
Heterogeneity: Tau®= 0.00; Chi*= 0.78, df=1 (P =0.38); F= 0% 0 10 b 0 20

Test for overall effect: Z= 4.34 (P < 0.0001)

Favours plastic Favours suture

Fig.5 Time to initiation of enteral feeding. a Primary repair. b Silo formation

plastic closure compared to suture closure (MD — 9.42, 95%
CI — 13.68-5.16, p <0.00001, I =0%).

Two studies in the ‘silo’ group reported time to full feed-
ing (Fig. 6). There was no significant difference in time to
full feeding between two closure methods (MD — 6.78, 95%
CI — 17.03 to 3.46, p=0.19, I =24%).

Length of hospital stay
Two studies in the ‘primary’ group and three studies in

the ‘silo’ group reported LOS (Fig. 7). In the ‘primary’
group, there was no significant difference in LOS between

two closure methods (MD — 6.85, 95% CI — 21.04 to 7.34,
p=0.34, =0%). In the ‘silo’ group, LOS was significantly
shorted in plastic closure compared to suture closure (MD
— 14.06, 95% CI — 22.86 to 5.26, p=0.002, > =0%).

Quality assessment

Evidence tables for GRADE assessment are shown in
Tables 3 and 4. All outcomes for both the ‘primary’ and
‘silo’ group had a serious risk of bias according to ROB-
INS-I (Tables 35, 6). Inconsistency was not considered to
be serious as the heterogeneity was low. Indirectness was
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Plastic Suture Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Orion 2011 34 14 15 37 14 16 B56% -3.00[13.21,7.21] 2011 —H
Machida 2013 18 6.9 3 32 4949 2 344% -1400[-29.79,1.79] 2013 L
Total (95% Cl) 18 18 100.0% -6.78[-17.03, 3.46] e ERR—
Heterogeneity: Tau®=14.80; Chi*=1.32, df=1 {(P=0.258); F= 24% —2'IZI —1'IZI g 1-0 2-0

Test for overall effect: Z=1.30(FP=0.19)

Fig.6 Time to full enteral feeding after silo formation

Favours plastic Favours suture

A Plastic Suture Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
McNamara 2011 27.67 11.59 3 30 16.51 5 528% -233[21.86,17.20] 2011
Machida 2013 30 127 2 419 158 8 47.2% -11.90[-32.56,8.76] 2013
Total (95% CI) 5 13 100.0% -6.85[-21.04,7.34]

Heterogeneity: Tau?= 0.00; Chi*= 0.44, df=1 (P = 0.51); F= 0%

o4

25 5

e " -50 -25 0

Testfor overall effect. Z= 0.95 (P = 0.34) Favours plastic Favours suture
B Plastic Suture Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI

Orion 2011 38 14 15 50 24 16 411% -12.00[-25.73,1.73] 2011 ——

Machida 2013 30 9.8 3 455 21 2 589% -1550[-26.97,-4.03] 2013 ——

Total (95% CI) 18 18 100.0% -14.06 [-22.86, -5.26] iR

Heterogeneity: Tau®*= 0.00; Chi*=0.15,df=1 {P=0.70); F=0% 0 10 o 10 20

Test for overall effect: Z=3.13 (P =0.002)

Fig.7 Length of hospital stay. a Primary repair. b Silo formation

also assessed as not serious. In all outcomes, our results
did not meet OIS. Therefore, imprecision was considered
serious. As there were only four included studies, we did
not perform funnel plot analysis. There was no evidence to
support publication bias. Because of a serious risk of bias
and imprecision, we rated down the quality of the evidence
for all outcomes. Overall, the quality of evidence was con-
sidered “very low” for all outcomes.

Discussion

In this review, we revealed that plastic closure compared to
suture closure has less wound infection, shorter duration of
ventilation, shorter time to initiation of feeding and shorter
length of hospital stay for the patients requiring a closure
using silo. In contrast, there was no significant difference
between study groups in any of the evaluated outcomes such
as mortality, time to initiation of enteral feeding and length
of hospital stay. Because of a serious risk of bias and impre-
cision the quality of current evidence is considered very low
for all outcomes.

Youssef et al. performed a systematic review compar-
ing flap (plastic) closure with suture closure which indicates
that flap closure had less wound infection, while increasing
the risk of umbilical hernia [4]. These authors also reported
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that, while statistically not significant, flap closure had ten-
dency to shorten duration of total parenteral nutrition (TPN),
ventilation and time to initiation of feeding. Although these
findings are important to understand the usefulness of plas-
tic closure, the authors did not distinguish between primary
closure and closure after silo formation. It has been reported
that in gastroschisis staged closure resulted in longer hospital
stay and longer time to reach full feeding [6]. Previous sys-
tematic review comparing plastic closure and suture closure
included a study which compared primary plastic closure
with suture closure after silo formation indicating that the
outcome of plastic closure could be affected by the timing
of its application [4, 27]. Recently, Bruzoni et al. published
the results of randomized controlled trial (RCT) comparing
plastic closure with suture closure [28]. Interestingly, these
authors reported that plastic closure increased time to full
feeding and length of hospital stay. However, the participants
were randomized at the timing of hospitalization including
and not analyzing separately the outcome according to the
timing of closure (primary or staged). To our knowledge,
our systematic review is the first comparing plastic closure
with suture closure in relation to primary or staged repair of
gastroschisis to allow a more comprehensive assessment of
the usefulness of plastic closure.

Our analysis indicates that mortality was not influenced
by the type of abdominal wall closure (plastic or suture).
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Table 5 ROBINS-I assessment

for primary repair group Outcome Mortality  Initiation of feeding ~ Length of stay
Bias due to confounding Serious Serious Serious
Bias in selection of participants into the study Low
Bias in classification of interventions Low
Bias due to deviations from intended interventions ~ Low
Bias due to missing data Low Low Low
Bias in measurement of outcomes Low Moderate Moderate
Bias in selection of the reported result Low Low Low
Overall serious Serious Serious
Table 6 ROBINS-I assessment for silo formation group
Outcome Mortality Infection Ventilation Initiation of feeding Full feeding Length of stay
Bias due to confounding Serious Serious Serious Serious Serious Serious
Bias in selection of participants into the study Low
Bias in classification of interventions Low
Bias due to deviations from intended interventions Low
Bias due to missing data Low Low Low Low Low Low
Bias in measurement of outcomes Low Low Moderate Moderate Moderate Moderate
Bias in selection of the reported result Low Low Low Low Low Low
Overall Serious Serious Serious Serious Serious Serious

Mortality rate for each method of closure was 2-4% inde-
pendently of primary or staged closure. This rate is similar
to that reported before in gastroschisis (3—-16%) [28].

Wound infection could only be analyzed for the ‘silo’
group. Plastic closure had less incidence of wound infection
in silo group. This result is compatible to previous system-
atic reviews and RCT which included the timing of closure
[4, 28]. Suture closure is usually performed in operation
room with well sterilized condition, whereas plastic clo-
sure is often performed in NICU. Therefore, it is difficult
to speculate how this occurs. In addition, there seems to be
some variance in the usage of antibiotics, which was not
described in detail in every report. As plastic closure is often
performed in non-sterilized condition, prolonged antibiotics
use may have been administered for plastic closure in some
reports. Further investigation and evaluation will be needed
for clarification of this issue.

Due to data availability, only initiation of feeding and
length of hospital stay were analyzed for primary group.
There was no significant difference between groups (Fig. 5).
As patients that undergo primary closure are usually rela-
tively stable and have a lower intra-abdominal pressure, both
closure methods might have a better clinical course when
applied as a primary closure.

Duration of ventilation, time to initiation of feeding, and
length of hospital stay were significantly shorter in plastic
closure after silo formation. The reduced length of ventila-
tion in plastic closure is in agreement with a previous RCT

which included both primary and silo closure [28]. Suture
closure is performed in the operating room under general
anesthesia, whereas plastic closure is usually performed in
NICU without general anesthesia. The absence of general
anesthesia may lead to a reduced length of ventilation after
plastic closure.

A similar reasoning could apply to the earlier initiation of
enteral feeding and reduced length of hospital stay after plas-
tic closure compared to suture repair in children receiving
silo insertion. However, although plastic closure had earlier
initiation of feeding, there was no significant difference in
the time to reach full enteral feeding. The length of hospital
stay appears to be dependent of the time needed to reach
normal physiological activity, notable by factors such as full
enteral feeding. While it is a remarkable finding that plastic
closure is associated with a shorter hospital stay, this issue
needs further investigation.

There are several limitations in the current evidence. The
risk of bias was serious in all outcomes mainly due to bias of
confounding factors. More specifically, the method of closure
was determined based on surgeons’ preference. Therefore,
possible confounding factors such as intra-abdominal pressure
could not be excluded. Intra-abdominal pressure was not mon-
itored in most studies despite the possibility that patients with
higher intra-abdominal pressure might undergo suture closure,
which affects the duration of ventilation. High intra-abdom-
inal pressure caused by edematous and thickened bowel,
can potentially prolong the time to reach enteral feeding.
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Therefore, a serious risk of bias could not be excluded. In the
current review, all outcomes in each group did not meet OIS,
especially for continuous data. For continuous data, only 18
patients in the ‘primary’ group (5 plastic and 13 suture) and
36 patients in the ‘silo’ group (18 plastic and 18 suture) were
included in the analyses, leading to serious imprecision. These
limitations in published data resulted in very low quality of
evidence. In addition, whereas we performed meta-analyses
for primary closure and closure after silo formation sepa-
rately, there is no definite criteria for the timing of closure.
We acknowledge that the timing of closure was affected by the
closure method itself. To obtain a higher quality of evidence,
a well-designed prospective study is needed.

Conclusion

Current findings suggest that plastic closure may shorten
postoperative recovery including the duration of ventilation,
time to initiation of enteral feeding, and the length of hos-
pital stay for infants with gastroschisis requiring silo. The
evidence of the literature was suboptimal justifying the need
for a prospective study.
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