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Abstract
Aim: Single-site	 laparoscopic	 interval	appendectomy	 (SLIA)	 for	severe	complicated	
appendicitis	after	conservative	treatment	(CT)	to	ameliorate	inflammation	and	eradi-
cate	the	abscess	should	be	safer	and	 less	 invasive	than	emergency	appendectomy	
(EA).	However,	only	a	few	reports	have	been	published	regarding	SLIA.
Methods: We	retrospectively	collected	data	on	264	consecutive	patients	admitted	to	
Kinan	Hospital	for	treatment	of	appendicitis	between	2012	and	2018.	The	safety	and	
feasibility	of	SLIA	and	its	perioperative	outcomes	for	severe	complicated	appendicitis	
were	investigated.
Results: A	total	of	61	patients	were	included	in	this	study,	25	of	whom	underwent	CT	
and	36	EA.	Among	the	25	patients	who	underwent	CT,	23	(92.0%)	succeeded;	a	total	
of	16	patients	(69.5%)	underwent	SLIA.	Compared	to	the	EA	group,	the	SLIA	group	
had	less	bleeding	(median	volume	8.5	vs	50	mL,	P = .005)	and	lower	rate	of	expansion	
surgery	(0%	vs	27.8%,	P = .022).	Although	the	postoperative	hospital	stay	was	shorter	
in	the	SLIA	group	than	in	the	EA	group	(9	vs	12	days,	P = .008),	the	total	hospital	stay,	
including	the	CT	period,	was	longer	in	the	SLIA	group	than	in	the	EA	group	(24	vs	12	
days,	P < .001).
Conclusion: SLIA	 is	 safe,	 feasible,	 and	 less	 invasive	 than	 EA	 and	may	 provide	 the	
advantages	of	minimally	invasive	surgery	even	if	appendicitis	is	severe.	SLIA	may	be	
a	promising	option	for	complicated	appendicitis	in	select	cases	despite	its	disadvan-
tage	of	prolonging	the	hospital	stay.
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1  | INTRODUC TION

Acute	appendicitis	is	the	most	common	abdominal	surgical	emergency,	
with	 an	 estimated	 lifetime	 risk	 of	 7%-8%	worldwide.1	 Appendicitis	
can	 be	 divided	 into	 uncomplicated	 and	 complicated	 appendicitis.	
Uncomplicated	appendicitis	is	acute	simple	appendicitis	without	any	
signs	of	perforation,	abscess,	or	necrosis.	Complicated	appendicitis	is	
an	intense	inflammatory	type	with	rapidly	proceeding	necrosis,	per-
foration,	or	both	and	subsequent	abscess	formation.	Complicated	ap-
pendicitis	accounts	for	approximately	4%-25%	of	cases.2‒6 Emergency 
appendectomy	(EA)	has	been	the	gold	standard	treatment	for	acute	
appendicitis	due	to	the	risk	of	its	progression,	such	as	evolution	of	un-
perforated	appendicitis	to	perforated	appendicitis.7	However,	EA	for	
complicated	appendicitis	can	result	 in	excessive	tissue	manipulation	
to	detach	adhesions,	leading	to	increased	morbidity	and	risk	of	unnec-
essary	expansion	surgery,	 including	 ileocecal	resection.4,8	The	stan-
dard	management	for	these	cases	is	conservative	treatment	(CT)	with	
antibiotics	and	drainage	for	the	peri-appendiceal	abscess,	followed	by	
interval	 appendectomy	 (IA).9	The	need	 for	 IA	 remains	controversial	
because	of	the	rate	of	recurrence	and	possible	underlying	malignancy,	
as	well	as	perioperative	risk.10,11

Laparoscopic	 surgery	 for	 uncomplicated	 appendicitis	 has	 been	
rapidly	accepted,	as	it	has	several	advantages	over	open	surgery.12‒14 
It	has	also	been	shown	to	be	feasible	and	safe	for	complicated	ap-
pendicitis,	with	the	advantage	of	a	reduced	risk	of	surgical	site	 in-
fection.15	Single-site	 laparoscopic	surgery	has	developed	 in	 recent	

years	due	 to	minimized	surgical	 trauma.	 It	may	be	difficult	 to	per-
form	appendectomy	for	complicated	appendicitis	in	single-site	lap-
aroscopic	 surgery	 because	 of	 severe	 adhesion,	 abscess,	 or	 some	
technical	problems,	including	instrument	crowding	and	in-line	view-
ing.	Single-site	laparoscopic	interval	appendectomy	(SLIA)	after	CT	
to	ameliorate	inflammation	and	eradicate	the	abscess	may	be	safer	
and	 less	 invasive	 than	 EA,	 providing	 the	 advantages	 of	 minimally	
invasive	surgery,	such	as	reduced	postoperative	pain	and	improved	
cosmetic	outcome,	even	if	the	appendicitis	is	severe.	However,	only	
a	few	studies	of	SLIA	for	complicated	appendicitis	have	discussed	its	
effectiveness.8,16	Therefore,	the	present	study	investigated	patients	
with	severe	complicated	appendicitis	who	underwent	SLIA	and	ana-
lyzed	perioperative	outcomes	compared	to	EA.

2  | MATERIAL S AND METHODS

2.1 | Patients

We	 retrospectively	 collected	 data	 on	 264	 consecutive	 patients	
admitted	 to	Kinan	Hospital	 for	 treatment	of	appendicitis	between	
2012	and	2018.	Appendicitis	accompanied	with	abscess	and/or	per-
foration	based	on	ultrasound	and/or	computed	tomography	was	de-
fined	as	severe	complicated	appendicitis	in	this	study	(Figure	1A-D).6 
A	total	of	61	patients	were	diagnosed	with	severe	complicated	ap-
pendicitis	 and	 asked	 to	 select	 EA	or	CT	with	 or	without	 SLIA,	 36	
of	whom	underwent	EA	and	25	CT.	Medical	reports	were	reviewed	

F I G U R E  1  Definition	of	severe	
complicated	appendicitis.	A,	Appendicitis	
accompanied	by	free	air	and/or	(B)	abscess	
based	on	computed	tomography	and	(C)	
deficiency	of	the	appendix	wall	and/or	
(D)	a	peri-appendiceal	abscess	based	on	
ultrasound
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to	extract	information	regarding	diverse	clinicopathological	param-
eters,	including	sex,	age,	body	mass	index	(BMI),	American	Society	of	
Anesthesiologists	Physical	Status	(ASA-PS),	white	blood	cell	(WBC)	
count,	C-reactive	protein	(CRP)	level,	duration	from	onset	to	admis-
sion,	type	and	duration	of	antibiotics,	presence	or	absence	of	drain-
age,	length	of	hospital	stay,	and	recurrence	of	appendicitis.	We	also	
recorded	 perioperative	 outcomes,	 such	 as	 operating	 time,	 bleed-
ing	 volume,	 operation	 type,	 conversion	 to	 open	 surgery,	 postop-
erative	complications,	time	to	first	diet,	readmission,	and	mortality.	
Complications	 were	 defined	 as	 grade	 II	 or	 above	 in	 the	 Clavien–
Dindo	classification.	Written	informed	consent	was	provided	by	all	
patients	who	participated	in	this	study,	and	our	study	was	approved	
by	our	Institutional	Review	Board	(approval	number	172).

2.2 | Conservative treatment

The	 patients	were	 treated	with	 intravenous	 antibiotics	 until	 fever	
and	abdominal	pain	disappeared	and	the	WBC	count	and	CRP	level	
reverted	to	nearly	normal.	Percutaneous	drainage	guided	by	ultra-
sound	was	judged	by	the	attending	physician.	In	case	of	exacerbation	
of	fever,	abdominal	pain,	WBC	count,	and	CRP,	operative	treatment	
was	performed.	When	appendicitis	 relapsed	after	CT,	 the	patients	
were	asked	again	to	select	EA	or	CT.

2.3 | Surgical techniques

Open	 surgery	 was	 performed	 through	McBurney,	 para	 median,	 or	
midline	incision.	Appendectomy	was	completed	by	transection	of	the	
mesoappendix,	and	ligation	and	resection	of	the	appendix	at	the	radix.	
The	appendix	stump	was	embedded	and	the	incision	closed	in	layers	
with	or	without	a	drainage	tube.	When	usual	appendectomy	was	im-
possible	due	to	inflammation,	appropriate	resection	including	cecec-
tomy	 and	 ileocecal	 resection	 was	 performed.	 During	 laparoscopic	

surgery,	 a	 multichannel	 access	 device	 was	 fitted	 into	 a	 2	 to	 3-cm	
vertical	skin	incision	in	the	umbilicus,	after	which	three	5-mm	ports	
were	inserted	for	the	camera	and	instruments.	Additional	ports	were	
inserted	in	cases	with	severe	adhesion	and	inflammation	if	necessary.	
The	appendix	was	ligated	using	an	Endoloop	(Ethicon)	and	the	appen-
dix	stump	was	not	embedded.	The	umbilical	incision	was	used	to	pull	
out	the	specimen.

2.4 | Single‐site laparoscopic interval 
appendectomy

Depending	on	 the	patient's	 request	 after	 successful	CT,	 SLIA	was	
performed	when	the	abscess	was	absent	2-3	months	after	diagnosis.	
SLIA	was	planned	for	the	patients	who	had	recurrence	of	appendici-
tis	and	CT	performed	again	as	well.	For	safety,	additional	ports	were	
inserted	in	cases	with	severe	inflammation	and	adhesion.

2.5 | Statistical analysis

JMP	Pro	14	software	(SAS	Institute	Inc.,	Cary,	NC.	USA)	was	used	for	
statistical	analyses.	Significant	differences	were	evaluated	using	the	
Mann–Whitney	test,	χ2	 test,	and	Fisher's	exact	test	as	appropriate.	
Probabilities	<	.05	were	considered	to	indicate	significant	differences.

3  | RESULTS

3.1 | Patient characteristics

Significant	differences	in	patient	characteristics	were	not	observed	
between	the	CT	and	EA	groups	with	regard	to	sex,	age,	BMI,	or	ASA-
PS	(Table	1).	The	two	groups	had	similar	median	WBC	counts,	CRP	
levels	and	maximum	diameter	of	abscess	at	admission,	as	well	as	du-
ration	from	onset	to	admission	(Table	1).

Characteristic CT (N = 25) EA (N = 36) Pa 

Sex,	male/female 10/15 21/15 .198b 

Age,	y 68	(17-92) 58.5	(7-95) .618

BMI,	kg/m2 21.9	(13.3-26.0) 20.1	(14.2-28.0) .665

ASA-PS

1 8	(32.0%) 8	(22.2%) .657c 

2 10	(40.0%) 15	(41.7%)

3 7	(28.0%) 13	(36.1%)

WBC	count	at	admission,	×109/L 10.8	(5.1-18.0) 13.1	(4.1-23.7) .064

CRP	level	at	admission,	mg/dL 12.7	(1.0-34.3) 15.5	(4.1-41.0) .118

Maximum	diameter	of	abscess,	mm 24	(0-90) 27	(0-78) .638

Days	from	onset	to	admission 5	(1-18) 2	(1-14) .060

Note: Data	are	given	as	median	(range)	or	n	(%).
Abbreviations:	ASA-PS,	ASA	Physical	Status;	BMI,	body	mass	index;	CRP,	C-reactive	protein;	CT,	
conservative	treatment;	EA,	emergency	appendectomy;	WBC,	white	blood	cell.
P-values	were	determined	by	the	Mann–Whitney	test	unless	otherwise	noted.
Fisher's	exact	test.
χ2	test.

TA B L E  1  Patient	characteristics
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3.2 | Outcomes of conservative treatment

Among	the	25	patients	who	underwent	CT,	two	patients	(8.0%)	had	
exacerbation	of	fever	and	abdominal	pain	and	underwent	operative	
treatment;	in	both	cases	laparoscopic	surgery	was	performed,	but	one	
case	required	conversion	to	open	surgery	with	ileocecal	resection.	In	

the	23	patients	 (92.0%)	with	successful	CT,	the	median	duration	of	
intravenous	antibiotic	therapy	was	10	days	 (Table	2).	Percutaneous	
drainage	was	 performed	 for	 only	 one	 patient	who	 had	 a	 large	 ab-
dominal	abscess	with	a	maximum	diameter	of	approximately	90	mm.	
CT	 was	 restarted	 in	 all	 of	 the	 patients	 with	 recurrence	 (Table	 2).	
Two	of	the	patients	underwent	SLIA	and	one	did	not	desire	surgery.	
Eventually	the	abscesses	disappeared	in	all	cases	with	successful	CT.

3.3 | Typical treatment course of SLIA

A	total	of	16	patients	in	this	study	underwent	SLIA.	The	abdominal	
abscesses	 shrunk	 over	 time	 due	 to	 intravenous	 antibiotic	 therapy	
and	disappeared	just	before	SLIA	approximately	3	months	after	the	
initial	 treatment	 (Figure	 2A-C).	 Although	 adhesions	 were	 present	
around	the	appendix	in	almost	all	cases,	they	could	be	peeled	off;	the	
appendix	was	resectable	at	the	radix	when	the	abscess	disappeared	
and	the	inflammation	was	reduced	(Figure	2D-F).

3.4 | Perioperative outcomes of SLIA and EA

Table	3	shows	the	perioperative	outcomes	of	SLIA	versus	EA.	The	
two	groups	had	similar	median	operating	times,	but	the	SLIA	group	

TA B L E  2  Clinical	outcomes	of	successful	conservative	
treatment

Variable N = 23

Duration	of	IV	antibiotic	therapy,	d 10	(5-15)

Percutaneous	drainage 1	(4.3%)

WBC	count	at	admission,	×109/L 12.7	(4.1-23.7)

WBC	count	at	discharge,	×109/L 5.1	(2.5-6.8)

CRP	level	at	admission,	mg/dL 13.2	(1.0-41.0)

CRP	level	at	discharge,	mg/dL 0.5	(0.0-3.5)

Length	of	hospital	stay,	days 14	(3-37)

Recurrence	of	appendicitis 3	(13.0%)

Note: Data	are	given	as	median	(range)	or	n	(%).
Abbreviations:	CRP,	C-reactive	protein;	IV,	intravenous;	WBC,	white	
blood	cell.

F I G U R E  2  Typical	treatment	course	of	single-site	laparoscopic	interval	appendectomy	(SLIA).	A,	Abscess	before	conservative	treatment	
(CT).	(B	and	C)	The	abscess	was	shrining	2	wk	after	CT	and	eradicated	3	mo	after	CT,	just	before	SLIA.	D,	Adhesions	could	be	peeled	off	
safely	after	successful	CT.	(E	and	F)	The	appendix	was	ligated	using	an	Endoloop	(E)	and	resected	at	the	radix	without	the	embedded	
appendix	stump	(F)
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had	 significantly	 less	 bleeding	 (Table	 3).	 Laparoscopic	 appendec-
tomy	was	performed	in	all	cases	in	the	SLIA	group,	but	in	only	nine	
cases	 (25.0%)	 in	 the	 EA	 group	 and	 expansion	 surgery	 including	
cecal	or	ileocecal	resection	was	required	in	10	cases	(27.8%).	Only	
two	cases	in	the	SLIA	group	required	insertion	of	an	additional	port	
(data	not	shown).	The	two	groups	did	not	significantly	differ	with	
regard	to	the	rate	of	postoperative	complications	and	readmission	
and	time	to	first	diet	 (Table	3).	No	mortality	within	30	days	after	
surgery	was	observed	in	either	group.	Although	the	length	of	post-
operative	hospital	stay	was	shorter	 in	the	SLIA	group	than	 in	the	
EA	group,	the	length	of	the	total	hospital	stay,	including	the	period	
of	CT,	was	longer	in	the	SLIA	group	than	in	the	EA	group	(Table	3).	
When	 the	 total	 cases	 of	 the	 CT	 and	 EA	 groups	were	 compared,	
there	was	no	significant	difference	in	complication	rates	(12.0%	vs	
33.3%;	P = .074)	 and	 length	of	 first	 hospital	 stay	 (14	vs	12	days;	
P = .820),	respectively.

4  | DISCUSSION

Although	 there	 are	 various	 definitions	 of	 appendicitis,	 the	 defini-
tion	by	Gomes	et	al	seemed	to	be	useful	for	perioperative	treatment	

planning;	appendicitis	with	abscess	and/or	perforation	was	defined	
as	severe	complicated	appendicitis	because	it	is	often	clinically	diffi-
cult	to	treat.2,6,9	The	failure	rate	of	CT	in	this	study	was	8.0%,	which	
is	comparable	to	the	7.2%	in	systematic	reviews	and	meta-analyses	
of	appendiceal	abscess	or	phlegmon.4	However,	the	need	for	percu-
taneous	drainage	was	4.0%	in	this	study	and	19.7%	in	the	previous	
study.	These	differences	may	be	due	to	inconsistency	in	the	policy	of	
what	kind	of	cases	require	drainage.	Although	abscesses	in	the	pel-
vis	were	often	difficult	to	drain	due	to	the	large	and	small	intestine,	
most	cases	in	our	study	were	treatable	with	only	antibiotics.

Recurrence	 of	 appendicitis	 occurred	 in	 only	 three	 patients	
(13.0%)	 after	 successful	CT,	 all	 of	whom	underwent	CT	again	 and	
responded	to	antibiotics.	Other	studies	on	complicated	appendicitis	
with	different	observation	periods	have	reported	that	the	risk	of	re-
currence	is	7%-34%.4,10,17	Our	follow-up	periods	were	short	(median	
88	days,	range	34-2106	days)	because	16	patients	(69.6%)	with	suc-
cessful	CT	underwent	SLIA	approximately	3	months	after	diagnosis.	
Considering	that	some	studies	reported	that	the	majority	of	recur-
rences	occurred	within	3-6	months	after	initial	treatment,	there	was	
a	possibility	that	our	recurrence	rate	may	increase	further	if	IA	was	
not	performed.	If	the	recurrence	rate	is	high,	IA	for	severe	compli-
cated	appendicitis	may	be	a	more	acceptable	treatment	depending	
on	the	cases.

CT	is	associated	with	a	risk	of	missing	or	delaying	the	diagnosis	of	
an	underlying	cancer	(eg	adenocarcinoma,	mucinous	cystadenoma,	
neuroendocrine	 tumor)	 or	 important	 benign	 disease	 (eg	 Crohn's	
disease)	 in	approximately	2%	of	patients.4,18	 In	this	study,	three	of	
25	cases	undergoing	CT	were	diagnosed	as	mucinous	cystadenoma	
based	 on	 histopathological	 assessment	 after	 SLIA	 and	 all	 cases	 in	
the	EA	group	were	diagnosed	as	appendicitis.	Our	risk	of	missing	or	
delaying	diagnosis	was	higher	than	in	other	studies,	possibly	due	to	
the	small	number	of	cases	 in	 the	present	study.	This	was	one	 lim-
itation	of	our	single-center	study.	Seven	cases	that	underwent	only	
CT	without	SLIA	have	not	been	diagnosed	as	another	disease	during	
the	follow-up,	which	consists	of	ultrasound,	computed	tomography,	
or	colonoscopy.	Our	results	suggest	that	although	most	cases	with	
severe	complicated	appendicitis	could	be	treated	with	CT,	the	risk	
of	missing	or	delaying	another	underlying	disease	should	be	given	
sufficient	attention,	and	IA	could	be	an	acceptable	option,	especially	
in	cases	of	cancer	predilection	and	an	age	over	40	years.	If	IA	is	not	
performed,	appropriate	follow-up	taking	malignant	tumors	into	ac-
count	is	required.

Although	laparoscopic	appendectomy	has	been	shown	to	offer	
many	advantages	with	regard	to	shorter	hospital	stay,	less	postop-
erative	pain,	and	lower	rate	of	infections,	few	studies	have	assessed	
the	safety	and	effectiveness	of	SLIA	for	patients	with	complicated	
appendicitis.14,19 Ohno16	 and	 Kang	 et	 al20	 showed	 the	 safety	 and	
feasibility	 of	 SLIA	 without	 comparison	 with	 EA	 for	 appendicitis	
with	a	peri-appendiceal	abscess	 in	pediatric	and	adult	patients,	re-
spectively,	and	reported	that	the	complication	rate	was	8.0%.	The	
morbidity	 rate	 reported	 in	 other	 reports	 on	 IA	 for	 complicated	
appendicitis	 without	 single-site	 laparoscopic	 appendectomy	 was	
12.4%-15%,	which	 is	 similar	 to	our	morbidity	 rate.10,20,21	Our	data	

TA B L E  3  Perioperative	outcomes	of	SLIA	and	EA

Variable SLIA (N = 16) EA (N = 36) Pa 

Operating	time,	min 92.5	(33-185) 99	(60-277) .423

Bleeding	volume,	mL 8.5	(1-104) 50	(0-654) .005

Operation	type   .022b 

Appendectomy 16	(100%) 26	(72.2%)  

Cecal	or	ileocecal	
resection

0 10	(27.8%)  

Laparoscopic	surgery 16	(100%) 9	(25.0%) <.001b 

Conversion	to	open	
surgery

0 3	(8.3%) .544b 

Complications 2	(12.5%) 12	(33.3%) .179b 

Ileus 0 5	(13.9%)  

Wound	infection 1	(6.3%) 4	(11.1%)  

Intraperitoneal	
abscess

0 2	(5.6%)  

Other 1	(6.3%) 1	(2.8%)  

Mortality 0 0 -

Time	to	first	diet,	d 2	(1-6) 3	(1-13) .059

Length	of	postopera-
tive	hospital	stay,	d

9	(5-22) 12	(6-32) .008

Length	of	total	 
hospital	stay,	d

24	(11-59) 12	(6-32) <.001

Readmission 0 2	(5.6%) 1.000b 

Note: Data	are	given	as	median	(range)	or	n	(%).
Abbreviations:	EA,	emergency	appendectomy;	SLIA,	single-site	laparo-
scopic	interval	appendectomy.
P-values	were	determined	by	the	Mann–Whitney	test	unless	otherwise	
noted.
Fisher's	exact	test.
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suggest	that	SLIA	may	provide	the	advantages	of	minimally	invasive	
surgery,	including	improved	cosmetic	outcome,	even	if	the	appendi-
citis	is	severe.	However,	length	of	total	hospital	stay	combined	with	
CT	and	perioperative	periods	was	twice	as	 long	 in	 the	SLIA	group	
than	the	EA	group.	In	line	with	the	length	of	hospital	stay,	the	median	
cost	per	patient	 for	operative	management	was	 lower	 in	 the	SLIA	
group	than	in	the	EA	group	(¥609	345	vs	¥785	160;	P = .002),	but	
the	total	hospitalization	cost	was	higher	 in	 the	SLIA	group	than	 in	
the	EA	group	(¥1094	060	vs	¥785	160;	P = .009)	(data	not	shown).	
SLIA	may	be	a	promising	option	 for	 some	cases	with	 severe	com-
plicated	appendicitis,	especially	for	women	who	place	great	signif-
icance	 on	 cosmetic	 outcomes,	 even	 if	 its	 disadvantages	 are	 taken	
into	consideration.

In	our	study,	determination	of	the	operation	type,	open	or	lapa-
roscopic	appendectomy,	in	the	EA	group	was	inconsistent	because	
it	was	based	on	the	attending	physician's	discretion	according	to	the	
severity	of	the	appendicitis	and	whether	it	was	performed	at	day	or	
night.	As	some	studies	have	reported	that	emergency	surgery,	and	
sometimes	 night-time	 surgery,	 is	 associated	with	 several	 potential	
downsides,	 including	higher	morbidity	and	error	rates,	there	was	a	
tendency	 to	 perform	 open	 appendectomy	 to	 emphasize	 safety	 in	
the	EA	group.22,23	And	it	was	difficult	to	negate	the	bias	for	the	se-
verity	 of	 appendicitis	 completely,	 although	 the	CT	 and	EA	groups	
showed	similar	WBC	counts,	CRP	levels	and	the	maximum	diameter	
of	abscess.	These	were	other	limitations	of	this	retrospective	study.	
Perioperative	outcomes	regarding	the	timing	of	appendectomy	have	
been	controversial,	especially	as	disease	presentation	can	vary	with	
time	of	day.	A	meta-analysis	of	11	non-randomized	studies	revealed	
that	a	delay	of	12	to	24	hours	after	admission	did	not	increase	the	
risk	 of	 complex	 appendicitis,	 but	 after	 48	 hours	 the	 risk	 of	 surgi-
cal	site	 infection	and	30-day	adverse	events	 increased.24	Duration	
from	onset	to	surgery	greatly	affects	the	degree	of	intraperitoneal	
adhesion	and	is	associated	with	the	degree	of	difficulty	in	surgery.	
Considering	that	the	onset	is	often	unclear,	SLIA	may	be	effective	in	
terms	of	standardizing	treatment.	Additional	evidence	is	needed	to	
confirm	the	usefulness	of	SLIA	in	this	subset	of	patients	with	severe	
complicated	appendicitis.
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