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Abstract

AIM: To compare single incision laparoscopic surgery
for an appendectomy (SILS-A) with conventional lapa-
roscopic appendectomy (C-LA) when implemented by
experienced surgeons.

METHODS: Studies and relevant literature regarding
the performance of single-incision laparoscopic surgery
vs conventional laparoscopic surgery for appendectomy
were searched for in the Cochrane Central Register
of Controlled Clinical Trials, MEDLINE, EMBASE and
World Health Organization international trial register.
The operation time (OR time), complications, wound
infection and postoperative day using SILS-A or C-LA
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were pooled and compared using a meta-analysis. The
risk ratios and mean differences were calculated with
95%ClIs to evaluate the effect of SILS-A.

RESULTS: Sixteen recent studies including 1624 pa-
tients were included in this meta-analysis. These stud-
ies demonstrated that, compared with C-LA, SILS-A has
a similar OR time in adults but needs a longer OR time
in children. SILS-A has similar complications, wound
infection and length of the postoperative day in adults
and children, and required similar doses of narcotics in
children, the pooled mean different of -0.14 [95%CI:
-2.73-(-2.45), P > 0.05], the pooled mean different of
11.47 (95%CI: 10.84-12.09, P < 0.001), a pooled RR
of 1.15 (95%CI: 0.72-1.83, P > 0.05), a pooled RR
of 1.9 (95%CI: 0.92-3.91, P > 0.05), a pooled RR of
1.01 (95%CI: 0.51-2.0, » > 0.05) a pooled RR of 1.86
(95%CI: 0.77-4.48, P > 0.05), the pooled mean dif-
ferent of -0.25 (95%CI: -0.50-0, # = 0.05) the pooled
mean different of -0.01 (95%CI: -0.05-0.04, P > 0.05)
the pooled mean different of -0.13 (95%CI: -0.49-0.23,
P > 0.05) respectively.

CONCLUSION: SILS-A is a technically feasible and re-
liable approach with short-term results similar to those
obtained with the C-LA procedure.

© 2013 Baishideng. All rights reserved.
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Core tip: Single incision laparoscopic surgery for an
appendectomy (SILS-A) is widely accepted and has
become the best option for treatment of appendicitis.
Compared with conventional laparoscopic appendecto-
my, the safety and efficacy of SILS-A is not known. This
study clarified that SILS-A has a similar operation time
in adults but needs more time in children, has similar
complications, wound infection and length of the post-
operative day in adults and children, and needs similar
doses of narcotics in children.
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INTRODUCTION

Today, approximately 8% of the population will undergo
appendectomy for acute appendicitis over their lifetime in
Europe. An appendectomy comprises the surgical resec-
tion of the appendix and is frequently performed as an
emergency process in the management of a patient suf-
fering from acute appendicitis, a condition in which the
appendix becomes inflamed and putrescent. The opera-
tion can be performed with minimally invasive surgery or
as an open procedure.

Laparoscopic surgery was first used about 100 years
ago, and the concept of minimally invasive surgery has
significantly affected the field of traditional surgery.
The first laparoscopic appendectomy was performed by
the gynecologist Semm!"!. In a classic laparoscopic ap-
pendectomy, three to four incisions are required for the
placement of multiple trocars. Driven by a quest toward
less abdominal trauma in surgery, improved cosmesis, the
potential reduction in postoperative pain, and a shorter
hospital stay, specialty cameras, ports, and instruments
have been developed, and minimal access surgery has
undergone an accelerated process of evolution. A recent
development in appendectomy has been the introduction
of less invasive methods.

Single incision laparoscopic surgery applies a single
multi-luminal port, or multiple mono-luminal ports,
through a single skin incision. With the appearance of
natural orifice translumenal endoscopic surgery, single
incision laparoscopic surgery for an appendectomy
(SILS-A) can be used to perform advanced”", as well
as preliminary proceduresm’m. While this technique has
been embraced by surgeons worldwide, the procedures
and instruments used are still in the basic stages of inves-
tigation. Currently, two different methods exist for single-
incision access. One involves the application of tradition-
al, low profile laparoscopic ports that are clustered within
a single skin incision, but penetration the peritoneal cav-
ity through separate fascial incisions. The other involves
the adoption of specialized ports created to provide
multiple channels through a single port for one larger
fascial incision. Both of methods have a good cosmetic
effect. Despite its ameliorating effects, conventional lapa-
roscopic appendectomy (C-LA) still requires three to four
abdominal incisions for completion of the procedure.
Each incision adds to potential morbidity risks, including
bleeding, hernia, or internal organ damagem’zq. There is
little published data on the feasibility, safety, and clinical
advantage of the procedure. Therefore, this study will
analyze and compare the short-term surgical results of
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SILS-A and C-LA. The primary aim of this meta-analysis
was to evaluate SILS-A »s C-LA; the secondary aims were
to determine the difficulties, limitations or advantages of

SILS-A.

MATERIALS AND METHODS

Publication search

Four bibliographic databases (Cochrane Central Register
of Controlled Clinical Trials, MEDLINE, EMBASE and
the World Health Organization international trial register)
were searched for all relevant literature, including articles
referenced in the publications. The medical subject head-
ings (MeSH) and keywords searched for individually and
in combination were as follows: “single-incision lapa-
roscopic surgery” “multiport laparoscopic surgery” or
“conventional laparoscopic” and “appendectomies”. The
last search was done on January 20, 2013.

2«

Inclusion and exclusion criteria

The inclusion criteria were as follows: (1) patients should
be at least 1 year of age; (2) suspected acute appendicitis
on clinical and radiographic (computed tomography)
grounds; (3) male or female (excluding pregnant females);
(4) patients with American Society of Anesthesiology
score < 3; (5) patients informed about the study, and will
have read, understood and signed the patient informed;
and (0) studies that provided information on at least one
of the outcome measures. When a study reporting the
same patient cohort was included in several publications,
only the most recent or complete study was selected.

The exclusion criteria were as follows: (1) prior open
laparotomy with incision through the umbilicus; (2) men-
tal illness, dementia, or inability to provide informed con-
sent; (3) chronic pain requiring daily medication (including
opiates and NSAIDs); (4) pregnancy; (5) case reports; (0)
articles that were not full text, or non-comparative stud-
ies; and (7) open operations.

Data extraction

For identified eligible studies, two reviewers using a stan-
dard form containing pre-specified outcomes would have
undertaken data extraction independently. Clarification
was sought where there was potential data collection but
not reported. Any differences of opinion were resolved
among the reviewers, and where necessary referred to a
fourth party for arbitration.

Statistical analysis

Statistical analysis was performed using Review Manager
(RevMan) software version 5.0.0 (The Nordic Cochrane
Centre, The Cochrane Collaboration, Copenhagen, Den-
mark). A pooled RR and a pooled Mean Different with
95%CI were used to assess outcomes of the studies; sta-
tistical heterogeneity was tested by the Zz test. According
to the Forest plot, heterogeneity was limited, so we used
the Mantel-Haenszel fixed effect model. The significance
of the pooled RR was determined by the Z test and statis-
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‘ Records identified through database searching (218) ‘ ‘ Additional records identified through other sources (0) ‘

l

‘ Records after duplicates removed (105) ‘

l

Records excluded (57)
9 reviews

‘ Records screened (105)

‘*» 42 case reports

l

3 animal studies
3 letter

‘ Full-text articles assessed for eligibility (48) ‘

Full-text articles excluded (32)

l

23 without related date pertaining to

| Studies included in qualitative synthesis (16) |

the outcome of appendectomies

l

5 less than 5 patients
4 no date extractable

‘ Studies included in quantitative synthesis (meta-analysis) (16) ‘

Figure 1 Flow chart for the selection of the studies.

Table 1 Main characteristics of the 10 included studies in adults

Ref. Year SILS-A (7) C-LA (n) Age (yr) M:F
SILS-A C-LA SILS-A C-LA
Lee et al™ 2009 72 108 303 +16.4 33.6+18.6 24:46 56:52
Cho et al™ 2011 23 20 447 39.2 14:9 11:9
Teoh et al™ 2011 30 60 32.97 +13.31 34.88 +11.45 19:11 38:22
Park et al™ 2012 42 62 239+11.9 29.9+122 14:28 42:21
Kim et al™ 2011 17 33 21.0 28.0 1:10 21:12
Vilallonga et al™ 2012 46 41 34.2 (13.3) 37.7 (13.2) 19:27 22:19
Raakow et al®™ 2011 20 20 27.75 + 8.26 31.75 +9.30 8:12 10:10
Amos et al™”! 2011 27 17 37.74 +18.85 33.71 +12.50 6:21 6:11
Chow et al™ 2010 40 33 31.65 +15.36 20.85+14.93 1822 15:18
Kang et al*” 2010 15 25 355+13.2 37.9+14.5 8:07 1411

SILS-A: Single-incision laparoscopic surgery for appendectomy; C-LA: Conventional laparoscopic appendectomy;

M: Male; F: Female.

tical significance was considered at P < 0.05. Publication
bias was estimated using a funnel plot with an Egger’s
linear regression test, and funnel plot asymmetry on the
natural logarithm scale of the RR was measured by a lin-
ear regression approach.

RESULTS

Study characteristics

In total, 16 studies were included in the meta—analysismu].
All of these studies were published after 2009 and com-
prised 751 adult patients, of whom 332 were operated
on using SILS-A and 419 were operated on using C-LA.
The sample size of the trials ranged from 15 to 108. Eight
hundred and seventy three of the patients were children,
of whom 428 were operated on using SILS-A and 445
were operated on using C-LA. The sample size of the
trials ranged from 8 to 180. Moreover, some studies re-
ported single-incision laparoscopic surgery for appendi-
citis, but did not report information regarding C-LA and
wete therefore not compated in this meta-analysis. Other
studies did not provide any information about SILS-A s
C-LA, and were excluded in present meta-analysis (Figure
1). Tables 1-4 list the main characteristics of the 16 studies
included in this analysis.
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Meta-analysis results

The present meta-analysis demonstrated the pooled
mean different of [-0.14, 95%CI: -2.73-(-2.45), P > 0.05,
Figure 2A], the pooled RR of 1.15 (95%CI: 0.72-1.83),
P > 0.05, Figure 3A) a pooled RR of 1.01 (95%CI:
0.51-2.0), P > 0.05, Figure 4A, a pooled mean different
of -0.25 (95%CI: -0.5-0.0), P = 0.05, Figure 5A, a pooled
mean different of 11.47 (95%CI: 10.84-12.09), P <
0.001, Figure 2B, a pooled RR of 1.9 (95%CI: 0.92-3.91),
P > 0.05, Figure 3B, the pooled RR of 1.86 (95%ClI:
0.77-4.48), P > 0.05, Figure 4B, the pooled mean differ-
ent of -0.01 (95%CI: -0.05-0.04), P > 0.05, Figure 5B,
the pooled mean different of -0.13 (95%CI: -0.49-0.23),
P > 0.05, Figure 6, respectively. It revealed that SILS-A
is feasible, and appears to have results similar to C-LA in
our comparisons. But, in children, SILS-A needs more
operative time than C-LA.

Operation time (min): Nine studies (701 patients)
provided data on operation time for adults. The pooled
results indicated that SILS-A has similar results to C-LA
[weighted mean differences (WMD), -0.14 (95%CI:
-2.73-2.45), P > 0.05]. The y’and I’ were 21.57 (P =
0.0006) and 63%, respectively, indicating heterogeneity
among the studies (Figure 2A). Six studies (873 patients)
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A SILS-A C-LA Mean difference Mean difference
Study or subgroup Mean  SD Total Mean SD  Total Weight 1V, fixed, 95%CI 1V, fixed, 95%CI
Amos et a/*” 4137 10.19 27 5441 2193 17 5.4% -13.04 [-24.15, -1.93] <~
Cho et a/*® 61.8 236 23 61.1 137 20 5.2% 0.70 [-10.66, 12.06]
Chow et a/*" 60 1556 40  70.2 21.23 33 8.9%  -10.20 [-18.90, -1.50] -~
Kang et a/*? 62.5 187 15 537 115 25 6.1% 8.80 [-1.68, 19.28] .
Lee et a/*"! 41 136 72 371 186 108 30.2% 3.90 [-0.81, 8.61] T &
Park et a/™” 516 168 42 558 15.2 62 16.7%  -4.20[-10.53, 2.13] &
Raakow et a/*” 48 132 20 49 19.9 20 6.1%  -1.00 [-11.47, 9.47] -
Teoh et a/*” 64.67 26.09 30 71 2145 60 57%  -6.33 [-17.13, 4.47] '
vilallonga et a*® 404 175 46 35 13.6 41 15.6% 5.40 [-1.15, 11.95] &
Total (95%CI) 315 386  100.0%  -0.14 [-2.73, 2.45] ’
Het ity: 72 = 21.57, df = 8 (P = 0.006); I* = 63% 1 ‘ ‘ ‘ !
eterogeneity: » ( ) o -10 5 0 5 10
Test for overall effect: Z = 0.11 (P = 0.91) Favours experimental Favours control
B SILS-A C-LA Mean difference Mean difference
Study or subgroup ~ Mean SD Total Mean SD Total Weight 1V, fixed, 95%CI 1V, fixed, 95%CIL
Chandler et a/*"  33.8 9 50 263 7.5 45 3.5% 7.50 [4.18, 10.82]
Kang et /™ 462  18.5 30 405 152 25 0.5% 5.70 [-3.21, 14.61] -
Knott et a*” 34 136 135 296 13.6 139 3.8% 4.40 [1.18, 7.62] -
Mayer et a/*”! 68.5 19.9 8 66.2 19.5 31 0.2% 2.30 [-13.10, 17.70]
Perez et a/*” 46.8 3.7 180 348 25 180 91.4% 12.00 [11.35, 12.65] .
St Peter et a/*® 352 145 25  29.8 13.6 25 0.6% 5.40 [-2.39, 13.19] -
Total (95%CI) 428 445  100.0% 11.47 [10.84, 12.09] ¢
Heterogeneity: 72 = 31.84, df = 5 (P < 0.00001); * = 84% 1 1 1 1
genelty: z ( ) ° 20 -10 0 10 20
Test for overall effect: Z = 36.03 (P < 0.00001) Favours experimental Favours control
cor i DO /i
| 0™ :
O | o™ / i i
~4 7 | —a L . |
=) - I N / I N
= f i . S /o 1
@ a] a § B A / §
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Figure 2 Forest plot of the comparison of single-incision laparoscopic surgery for appendectomies vs conventional laparoscopic appendectomy in terms
of short-term results, outcome: operation time (min). A: Single-incision laparoscopic surgery for appendectomies (SILS-A) vs conventional laparoscopic appen-
dectomy (C-LA) in terms of short-term results for adult; B: SILS-A vs C-LA in terms of short-term results for children; C: SILS-A vs C-LA in terms of short-term results
for adult, mean differences (MDs); D: SILS-A vs C-LA in terms of short-term results for children, MDs. MDs are shown with 95%CI.

provided data on operation time for children. The pooled
the indicated that SILS-A requires more time than C-LA
[WMD, 11.47 (95%CIL: 10.84-12.09), P < 0.001]. The »°
and I’ were 31.84 (P < 0.001) and 84%, respectively, indi-
cating heterogeneity among the studies (Figure 2B).

Complications: Ten studies (751 patients) provided
data on complications in adults. Complications occurred

in 27 of 332 (8.1%) patients after SILS-A and in 33 of
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419 (7.8%) after C-LA. Pooling the results indicated that
SILS-A had slightly, but not significantly, more complica-
tions than C-LA [WMD 1.15 (95%CI: 0.72-1.83), P >
0.05]. The y* and I’ were 6.16 (P = 0.72) and 0%, which
excluded heterogeneity in the studies (Figure 3A). Six
studies (873 patients) provided data on complications in
children. Complications occurred in 18 of 428 (4.2%) pa-
tients after SILS-A and in 11 of 445 (2.4%) patients after
C-LA. Pooling the results indicated that SILS-A and C-LA
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A SILS-A C-LA Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight MH, fixed, 95%CI MH, fixed, 95%CI
Amos et a/*” 0 27 1 17 6.30% 0.21[0.01, 4.98] ’
Cho et a/*® 1 23 0 20 1.80% 2.63 [0.11, 61.05] '
Chow et a/*" 2 40 3 33 11.30% 0.55 [0.10, 3.10] =
Kang et a/™ 3 15 2 25 5.10% 2.50 [0.47, 13.29] -
Kim et a/* 0 17 2 33 5.90% 0.38 [0.02, 7.45]
Lee et a/*! 7 72 12 108 32.90% 0.88 [0.36, 2.12] — &
Park et a/™” 6 42 6 62 16.60% 1.48 [0.51, 4.27] L
Raakow et /> 1 20 2 20 6.90% 0.50 [0.05, 5.08] .
Teoh et a/*”! 5 30 5 60 11.40% 2.00 [0.63, 6.38] .
Vilallonga et a/** 2 46 0 41 1.80% 4.47 [0.22, 90.44] .
Total (95%CI) 332 419 100.0% 1.15[0.72, 1.83] ‘
Total events 27 33
ity: 2 = = = L P =09 1 1 f i | |
Heterogeneity: y° = 6.16, df = 9 (P = 0.72); I" = 0% 01 02 05 1 5 5 10
Test for overall effect: Z = 0.59 (P = 0.55) Favours experimental Favours control
B SILS-A C-LA Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight MH, fixed, 95%CI MH, fixed, 95%CI
Chandler et a/*" 5 50 0 45 5.1%  9.92[0.56, 174.55] .
Kang et a/* 2 30 2 25 21.0%  0.83[0.13, 5.50] u
Knott et a/*” 2 135 3 139 28.4%  0.69[0.12, 4.04] L]
Mayer et a/™ 2 8 3 31 11.8%  2.58[0.52, 12.94] '
Perez et a/™” 1 180 0 180 4.8%  3.00[0.13, 70.30] -
S
St Peter et a/*® 6 25 3 25 28.9%  2.00[0.51, 7.87]
Total (95%CI) 428 445 100.0%  1.90[0.92, 3.91] ‘
Total events 18 11
Het ity: 7° = 3.50, df = 5 (P = 0.62); /> = 0% * 1 1 !
eterogeneity: 7 ’ ( ) ° 0.05 02 1 5 20
Test for overall effect: Z = 1.74 (P = 0.08) Favours experimental Favours control
C 0.0 e D00 a
0.5 S 05+ §
| o |
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Figure 3 Forest plot of comparison: Single-incision laparoscopic surgery for appendectomies vs conventional laparoscopic appendectomy in terms of
short-term results, outcome: Complications. A: Single-incision laparoscopic surgery for appendectomies (SILS-A) vs conventional laparoscopic appendectomy
(C-LA) in terms of short-term results for adult; B: SILS-A vs C-LA in terms of short-term results for children; C: SILS-A vs C-LA in terms of short-term results for adult,
risk ratios (RRs); D: SILS-A vs C-LA in terms of short-term results for children, RRs. RRs are shown with 95%CI.

have the similar levels of complications [WMD a pooled in the studies (Figure 3B).
RR of 1.9 (95%CIL: 0.92-3.91), P > 0.05]. The y* and I’
wete 3.5 (P = 0.62) and 0%, which excluded heterogeneity Wound infection: Seven studies (577 patients) provided
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Table 2 Main characteristics of the six included studies in children

Ref. Year SILS-A (n) C-LA (n) Age M:F
SILS-A C-LA  SILS-A  C-LA
Perez et al™ 2012 25 25 87+0.6 89+0.6 10:15 15:10
Chandler et al® 2010 50 45 111436 11.7+38  26:24 34:11
Mayer et al™ 2011 8 31 123+24 123+24
St Peter et al™ 2011 180 180 111435 111433  99:81 92:88
Knott et al™” 2012 135 139 110435 109+34  72:63 70:69
Kang et al"™” 2011 30 25 93+40 87435 17/13 14/11

SILS-A: Single-incision laparoscopic surgery for appendectomy; C-LA: Conventional laparoscopic ap-
pendectomy; M: Male; F: Female.

Table 3 Result of the 10 included studies in adult children

Ref. Postoperative day (d) Complications OR time (min) Wound infection
SILS-A C-LA SILS-A C-LA SILS-A C-LA SILS-A  C-LA

Lee et al™ 20+14 20+13 7 12 41.0+13.6 37.1+18.6 4 7

Cho et al™ 1 0 61.8+23.6 61.1+13.7

Teoh et al™ 5 5 64.67 + 26.09 71 +21.45 2 4

Park et al™ 26+1.0 29+19 6 6 51.6 +16.8 55.8 +15.2 3 2

Kim et al™ 0 2 0 2

Vilallonga et al™” 2 0 404+175 350136

Raakow et al®™ 412+0.61 4.65+0.98 1 2 4804132 49.0+19.9 1 1

Amos et al™ 3.70+£252 3.82+1.24 0 1 413741019 54.41+21.93 5

Chow et al™ 136+095 236+2.62 2 3 60.0+1556  70.2+21.23 2 2

Kang et al*” 68+18 64+16 3 2 625+18.7  53.7+115 1 1

OR time: Operation time; SILS-A: Single-incision laparoscopic surgery for appendectomy; C-LA: Conventional lapa-

Li P et a/. Value of SILS-A

roscopic appendectomy.

Table 4 Result of the ix included studies in children

Ref. Postoperative day (d) Complications OR time (min) Wound infection Doses of narcotics
SILS-A C-lA SILS-A C-LA SILS-A C-LA SILS-A C-lA SILS-A C-LA
Perez et al™ 1 0 468+3.7 348+25
Chandler et al® 11+04 12405 5 0 33.8+9 263+7.5 4 0 0.9+0.9 14+13
Mayer et al® 3.63+12 3.68+13 2 3 68.5+19.9 66.2+19.5 475433 7.33+3.0
St Peter et al™ 0.95+0.3 093403 6 3 352+145 29.8+11.6 6 3 9.6+4.9 85+43
Knott et al™ 0.92+0.2 094403 2 3 340+13.6 29.6 +13.6 2 3 57435 53+32
Kang et al™ 40+15 3.8£20 2 2 462185  405%152 2 1

OR time: Operation time; SILS-A: Single-incision laparoscopic surgery for appendectomy; C-LA: Conventional laparoscopic appendectomy.

data on wound infections in adults. Wound infections oc-
curred in 13 of 236 (5.5%) patients after SILS-A and in
19 of 341 (5.6%) patients after C-LA. Pooling the results
indicated that SILS-A and C-LA have the similar levels of
wound infection [WMD 1.01 (95%CI: 0.51-2.0), P > 0.05].
The y° and I’ were 1.44 (P = 0.96) and 0%, which excludes
heterogeneity in the studies (Figure 4A). Five studies (784
patients) provided data on wound infections in children.
Wound infections occurred in 14 of 395 (3.5%) patients
after SILS-A and in 7 of 398 (1.7%) patients after C-LA.
The results indicated that SILS-A has more wound infec-
tions, but at an acceptable level. Pooling the results of
wound infection [WMD 1.86 (95%CI: 0.77-4.48), P > 0.05].
The ° and I were 2.23 (P = 0.53) and 0%, which excluded
heterogeneity in the studies (Figure 4B).

Postoperative days (d): Six studies (481 patients) pro-
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vided data on postoperative days for adult. Pooling the
results indicated that SILS-A has the slightly better results
than C-LA [WMD -0.25 (95%CI: -0.50-0), P > 0.05]. The
7”and I were 6.48 (P = 0.26) and 23%, respectively, indi-
cating heterogeneity among the studies (Figure 5A). Five
studies (822 patients) provided data on postoperative days
for children. Pooling the results indicated that SILS-A
has the same results as C-LA [WMD, -0.01 (95%CI:
-0.05-0.04), P> 0.05]. The y” and I were 2.08 (P = 0.72)
and 23%, respectively, which excluded heterogeneity in
the studies (Figure 5B).

Doses of narcotics: Four studies (768 patients) pro-
vided data on doses of narcotics for children. Pooling the
results indicated that SILS-A had similar results to C-LA,
[WMD -0.25 (95%CI: -0.50-0), P > 0.05]. The »° and I’
were 14.25 (P = 0.0003) and 79%, respectively, indicating

July 7,2013 | Volume 19 | Issue 25 |
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A SILSA C-LA Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight ~ MH, fixed, 95%CI MH, fixed, 95%CI
Amos et af*! 0 0 0 0 Not estimable
Cho et a/*” 0 0 0 Not estimable
Chow et af*" 2 40 2 33 14.1%  0.82[0.12, 5.54] &
Kang et a/** 1 15 1 25 48%  1.67[0.11, 24.72] .
Kim et a/*" 0 17 2 33 11.1%  0.38[0.02, 7.45] "
Lee et af*” 4 72 7 108 36.0%  0.86 [0.26, 2.82] L
Park et a/*” 3 42 2 62 10.4%  2.21[0.39, 12.69] .
Raakow et a/*” 1 20 1 20 6.4%  1.00 [0.07, 14.90]
Teoh et a/*” 2 30 4 60 171%  1.00 [0.19, 5.15]
Vilallonga et a/*? 0 0 0 0 Not estimable
Total (95%CI) 236 341 100.0%  1.01 [0.51, 2.00] .
Total events 13 19
Heterogeneity: ;2 = 1.4, df = 6 (P = 0.96); /* = 0% 0‘. ) 0_‘2 0‘_5 : 2‘ ‘5 1‘0
Test for overall effect: Z = 0.04 (P = 0.97) Favours experimental Favours control
B SILS-A C-LA Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight MH, fixed, 95%CI MH, fixed, 95%CI
Chandler et a/*¥ 4 50 0 45 6.9%  8.12[0.45, 146.71] .
Kang et /™ 2 30 1 25 144%  1.67[0.16, 17.32] 2
Knott et a*” 2 135 3 139 39.0%  0.69 [0.12, 4.04] |
Mayer et a/*! 0 0 0 0 Not estimable
St Peter et a/*® 6 180 3 180 39.6%  2.00[0.51, 7.87] B E—
Total (95%CI) 395 389 100.0%  1.86[0.77, 4.48] [
Total events 14 7
Heterogeneity: ,° = 2.23, df = 3 (P = 0.53); I’ = 0% 0‘_05 0‘.2 : ‘5 2‘0
Test for overall effect: Z = 1.39 (P = 0.16) Favours experimental Favours control
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Figure 4 Forest plot of comparison: Single-incision laparoscopic surgery for appendectomies vs conventional laparoscopic appendectomy in terms of
short-term results, outcome: wound infection. A: Single-incision laparoscopic surgery for appendectomies (SILS-A) vs conventional laparoscopic appendectomy
(C-LA) in terms of short-term results for adult; B: SILS-A vs C-LA in terms of short-term results for children; C: SILS-A vs C-LA in terms of short-term results for adult,
risk ratios (RRs); D: SILS-A vs C-LAin terms of short-term results for children, RRs. RRs are shown with 95%ClI.
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A SILS-A C-LA Mean difference Mean difference

Study or subgroup Mean SD Total Mean SD  Total Weight 1V, fixed, 95%CI 1V, fixed, 95%CI

Raakow et a/*” 412 0.1 20 465 098 20 24.6% -0.53 [-1.04, -0.02] —

Park et a/™” 2.6 1 42 29 1.9 62 20.0% -0.30 [-0.86, 0.26] —

Lee et /" 2 1.4 72 2 1.3 1.8 38.2%  0.00 [-0.41, 0.41] ——

Kang et a/*? 6.8 1.8 15 64 1.6 25 5.1% 0.04[-0.71, 1.51]

Chow et a/*" 1.36  0.95 40 236 262 33 7.1% -1.00[-0.94,-0.06] -

Amos et ai*” 3.7 2.52 27 3.82 124 17 5.0% -0.12[-1.24, 1.00] "

Total (95%CT) 216 265 100.0% -0.25 [-0.50, 0.00] <@

Heterogeneity: 7> = 6.48, df = 5 (P = 0.26); /> = 23% 1 * * !

Test for overall effect: Z = 1.93 (P = 0.05)

-1 0 1
Favours experimental Favours control

B SILS-A CLA Mean difference Mean difference
Study or subgroup Mean  SD Total Mean  SD Total  Weight 1V, fixed, 95%CI 1V, fixed, 95%CI
Chandler et a/*" 1.1 0.4 50 1.2 0.5 45 5.2% -0.10[-0.28, 0.08] - v
Kang et a/™ 4 1.5 30 3.8 2 25 0.2%  0.20[-0.75, 1.15] -
Knott et a™” 092 02 135 094 03 138 48.4% -0.02[-0.08, 0.04] f
Mayer et a/*! 3.63 1.2 8 3.68 1.3 31 0.2%  -0.05 [-1.00, 0.90] -
St Peter et a/*® 0.95 0.3 180 0.93 0.3 180 45.9% 0.02 [-0.04, 0.08]
Total (95%CI) 403 419  100.0% -0.01 [-0.05, 0.04] ?
Heterogeneity: y° = 2.08, df = 4 (P = 0.72); I* = 0% } 1 ‘ } !
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Figure 5 Forest plot of comparison: Single-incision laparoscopic surgery for appendectomies vs conventional laparoscopic appendectomy in terms of
short-term results, outcome: postoperative day (d). A: Single-incision laparoscopic surgery for appendectomies (SILS-A) vs conventional laparoscopic appendec-
tomy (C-LA) in terms of short-term results for adult; B: SILS-A vs C-LA in terms of short-term results for children; C: SILS-A vs C-LA in terms of short-term results for
adult, mean differences (MDs); D: SILS-A vs C-LA in terms of short-term results for children, MDs. MDs are shown with 95%CI.

heterogeneity among the studies (Figure 6).

Publication bias

A funnel plot was created to access the publication bias
of the literature. The shapes of the funnel plots did not
reveal any evidence of obvious asymmetry (Figures 2C,

2D, 3C, 3D, 4C, 4D, 5C, 5D and 6B).

DISCUSSION

The straightforward conclusion from the 16 included
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studies is that compared with C-LLA, SILS-A has accept-
able complications, similar recovery, and the same OR
times for patients.

Arguments against the use SILS-A cite the lack of
evidence regarding patient benefit over open surgery or
CL-A. The potential requirement for advanced instru-
mentation may also translate into increased costs. In addi-
tion, the lack of pneumoperitoneum leaks, triangulation,
and instrument “clashing” are perceived as real disadvan-
tages of this procedure, thereby increasing its difficulty.
From our study, the umbilical incision permitted only
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A SILS-A C-LA Mean difference Mean difference
Study or subgroup Mean SD  Total Mean SD  Total Weight 1V, fixed, 95%CI 1V, fixed, 95%CI
Chandler et a/*" 09 09 50 14 1.3 45 63.4% -0.50 [-0.95, -0.05] ——
Knott et a/*” 57 35 135 53 33 139 20.1%  0.40 [-0.41, 1.21] —
Mayer et a/*”! 475 3.3 8 733 3 31 21% -2.58[-5.10,-0.06] <~
St Peter et a/*® 9.6 4.9 180 8.5 4.3 180 14.4%  1.10[0.15, 2.05] u >
Total (95%CI) 373 419  100.0% -0.13 [-0.49, 0.23] ?
Heterogeneity: 7> = 14.25, df = 43 (P = 0.003); I = 79% ‘2 » i *1 2‘
Test for overall effect: Z = 0.71 (P = 0.48) Favours experimental Favours control
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Figure 6 Forest plot of comparison: Single-incision laparoscopic surgery for appendectomies vs conventional laparoscopic appendectomy in terms of
short-term results, outcome: doses of narcotics. A: Single-incision laparoscopic surgery for appendectomies (SILS-A) vs conventional laparoscopic appendectomy
(C-LA) in terms of short-term results for children; B: SILS-A vs C-LA in terms of short-term results for children, mean differences (MDs). MDs are shown with 95%Cl.

one laparoscope and one instrument into the abdominal
cavity concomitantly, which ensured less trauma than the
C-LA. Coaxiality was not a significant problem, except
for a few of patients in whom we adopted flexible and
rotating instruments. Moreover, tilting the operating table
enabled us to achieve adequate exposure and dissection
for the majority of patients. However, ligation of the
appendix was a restricted phase of the procedure. In chil-
dren, the surgery space is smaller and the lack of ancillary
equipment increasing the difficulty. This is why SILS-A
requires a longer time than C-LA in children at present.
However, future research could be oriented toward the
development of a 5-mm-diameter clip applier or seal-
ing of the appendiceal base using energy sources, which
would resolve this difficulty.

With the emergence of natural orifice translumenal
endoscopic surgery, the new transumbilical approach
seems to reduce the trauma of surgical access, improving
postoperative pain and patient cosmesis compared to the
conventional laparoscopic approach. The cosmetic out-
comes of SILS-A are expected to be better if the opera-
tion is performed through the umbilicus. This is because
the surgical wound is hidden within the umbilicus, leaving
no visible abdominal scars. From our study, SILS-A has
the same of OR times, recovery and complications as
C-LA; however, SILS-A has more advantages than C-LA.

The total complication rate of 8% after SILS-A in
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our series was close to the 9%-14% published in the cur-
rent literature for C-LA™*, Extraction of the appendix
through the abdominal wall is generally performed with
a protected method. In our series, the risk of surgical-
site infection was similar to C-LA. Although more wound
infections occurred in the SILS-A group, this difference
did not reach statistical significance. To answer the ques-
tion of whether the wound infection rate is indeed higher
for single-incision compared to C-LA, a larger number of
patients are needed.

There are conflicting results regarding doses of nar-
cotics required comparing SILS-A with C-LLA, with some
studies reporting higher doses of narcotics required after
SILS-AP7" and others showing no difference. Some
scholars reported that in SILS-A, early pain was more
severe than in a C-LA. This might be caused by the skin
incision. Although the skin incision in the umbilical area
1s small, the actual length of the fascia incision is much
longer, and through the small incision region, all the lapa-
roscopic equipment is used together, which stimulates the
incision. From our study, there is no different between
SILS-A and C-LA in children.

Postsurgical complications in patients who underwent
SILS-A were treated without special side effects or compli-
cations, except for wound problems. Thus, SILS-A appears
to be safe. Implementation in the identified RCT’ showed
a fairly low rate of complications in the SILS-A group.
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However, major complications were not reduced. More
large studies, with more stringent quality criteria, may im-
prove the statistical power and provide proof of reduced
morbidities. There is a common perception that although
patients are released earlier after SILS-A, there are more re-
admissions. With a a 90 d follow up period, this is unlikely,
especially in children. Although not statistically significant,
it seems that SILS-A does decrease morbidities. Howevert,
the available data does not provide proof that SILS-A is
supetior to the conventional technique and more evidence
should be provided. In addition, the quality of future trials
should be higher to adequately advocate using SILS-A as
the gold standard.

There are limitations to this meta-analysis. First, the
sample size of some of the studies was quite low, as was
the number of studies included in our meta-analysis; this
may have biased the results. Second, not all of the includ-
ed trials were randomized, which caused a lack of the re-
quired details. Third, we did not compare improvements
in other comorbidities following SILS-A and C-LA, and
these factors may be important in assessing and recom-
mending the procedure. SILS-A is a comparatively new
procedure that has become popular in recent years; there-
fore, there is also concern about the long-term results.
The follow-up periods in most reports were 3 or 6 mo,
and the studies analyzed here provided relatively short-
term findings. However, we believe that, with greater
awareness and the increasing popularity of SILS-A, stud-
ies comparing the two approaches in large volumes with
long-term follow-up will be published.

In conclusion, this meta-analysis demonstrated that
the SILS-A procedure is associated with significantly less
bleeding, while providing an improved cosmetic out-
come despite a modest increase the ratio of conversion.
SILS-A is a technically feasible and reliable approach with
short-term results similar to those obtained with C-LA.
Prospective randomized studies comparing the two ap-
proaches in large patient cohorts with long-term follow-
up will be needed to confirm the results reported.

COMMENTS

Background

Single incision laparoscopic surgery for an appendectomy (SILS-A) is widely
accepted and has become the best option for treatment of appendicitis. Com-
pared with conventional laparoscopic appendectomy (C-LA), the safety and
efficacy of SILS-A is not known.

Research frontiers

Over the past three decades, many studies have assessed the performance
of SILS-A. However, comparisons of SILS-A and C-LA for adults and children
have not been published.

Innovations and breakthroughs

Based on this meta-analysis, single incision laparoscopic surgery does not
increase the risk for an appendectomy. Similar associations were indicated in
subgroup analyses of East Asian, Western, cohort, and high-quality studies.
These findings were not presented clearly in previous systematic reviews.
Applications

Single incision laparoscopic surgery appears to be neither directly nor indirectly
associated with the risk and pain of appendectomy. Further studies should seek
to clarify this conclusion.

(49

Boishidengs  WIG | www.wjgnet.com

Li P et a/. Value of SILS-A

Peer review

SILS-Ais rapidly becoming the focal point of attraction for specialists worldwide.
This article shows the advantages of the procedure for adults and children. This
analysis has great practical value for clinicians.
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