Open Versus Laparoscopic
Appendectomy:

A Systematic Review of Operative Outcomes, Postoperative
Recovery,

and Management of Complicated versus Uncomplicated
Appendicitis

Search Documentation
4 Databases | 10 Search Strings | 11,003 Records

1.1 Database Search Summary

Searches were conducted across four bibliographic databases on the same date using 10 adapted Boolean
search strings. PubMed searches used MeSH-enhanced queries; Embase used Emtree terms via Ovid;
Cochrane Library used CENTRAL keyword syntax; Scopus used title-abstract-keyword (TIAB-KEY) field
searches. The search period was January 1995 to December 2024 for all databases.

Database Strings Used Re((::)rds ‘ Notes / Adaptations
MeSH terms: Appendectomy;
Laparoscopy; Surgical Wound
FHEL G et 22, G 42 e Infection; Length of Stay. Primary
database.
Emtree terms: 'appendix surgery";
Embase 1b, 2b adapted 3,841 minimal invasive surgery'. Ovid

Embase interface. Approx. 2,000
journals not in MEDLINE.

CENTRAL keyword syntax. CENTRAL
Cochrane 1c, 4b adapted 892 database + Cochrane SR Database
searched. Designed to capture RCTs.

Title-Abstract-Keyword (TIAB-KEY)
Scopus 1d, 3b adapted 1,247 field search. Covers 25,000+ journals
including surgical society proceedings.

TOTAL (pre-dedup) 10 runs After deduplication — 6,214 unique

records (~4,789 duplicates
removed, 43.5%)

1.2 Search Strings



The following table documents all 10 search strings used across the 4 databases with database-specific term
adaptations. Strings are numbered by topic domain (1=operative outcomes, 2=SSI/IAA, 3=LOS/recovery,
4=complicated appendicitis) and letter by database (a=PubMed, b=Embase, c=Cochrane, d=Scopus).

1a

1b

1c

1d

2a

2b

3a

3b

4a

4b

PubMed

Embase

Cochrane

PubMed

Embase

PubMed

PubMed

Cochrane

Boolean Search String

(appendectomy OR appendicectomy)
AND (laparoscopic OR open) AND
(complications OR "operative time" OR
"hospital stay" OR recovery) AND
("randomized controlled trial"[pt] OR
"meta-analysis"[pt] OR "systematic
review"[pt])

(appendectomy OR appendicectomy)
AND (laparoscopic OR open) AND
(complication OR 'operative time' OR
'hospital stay') AND ([randomized
controlled trial)/lim OR [systematic
review]/lim)

(appendectomy OR appendicectomy)
AND (laparoscopic OR open) AND
(complication OR outcome OR "hospital
stay")

TITLE-ABS-KEY (appendectomy AND
laparoscopic AND open AND
(complication OR outcomes OR
"surgical site infection"))

(appendectomy) AND ("surgical site
infection" OR "intraabdominal abscess")
AND (laparoscopic OR open) AND
("randomized controlled trial"[pt] OR
"meta-analysis"[pt])

(appendectomy) AND (‘wound infection'
OR 'abdominal abscess') AND
(laparoscopic OR open) AND
([randomized controlled trial]/lim OR
[meta analysis]/lim)

(appendectomy) AND ("length of stay"

OR "hospital stay" OR "return to work"

OR "postoperative pain" OR analgesic)
AND (laparoscopic OR open)

TITLE-ABS-KEY (appendectomy AND
("length of stay" OR recovery OR
"postoperative pain") AND (laparoscopic
OR open))

(appendicitis) AND (complicated OR
perforated OR gangrenous) AND
(laparoscopic OR open) AND (outcomes
OR complications) AND ("meta-
analysis"[pt] OR "systematic review"[pt])

(appendicitis) AND (complicated OR
perforated OR gangrenous) AND
(laparoscopic OR open) AND (outcome
OR complication)

Filters

RCT,MA,SR;
Eng; 1995—
2024

RCT,SR: Eng;
1995-2024

CENTRAL;
Eng; 1995-
2024

Eng; 1995—-
2024

RCT,MA; Eng;
1995-2024

RCT,MA; Eng;
1995-2024

Eng; 1995-
2024

Eng; 1995-
2024

MA,SR; Eng;
1995-2024

CENTRAL;
Eng; 1995-
2024

Hits

1,347

1,203

312

487

398

614

3,041

760

237

580

| DB-Specific Terms

MeSH:
Appendectomy;
Laparoscopy

Emtree: 'appendix
surgery'

Keyword; CENTRAL
database

TIAB-KEY field search

MeSH: Surgical
Wound Infection

Emtree: 'wound
infection'

MeSH: Length of
Stay; Pain
Postoperative

Scopus TIAB-KEY

MeSH: Peritonitis;
Appendicitis

CENTRAL +
Cochrane SR DB



# DB Boolean Search String Filters Hits | DB-Specific Terms

Yy 4DBs 10 search runs | January 1995 — — 11,003 | After dedup: 6,214
December 2024 unique

Action Records (n) Detail

PubMed 5,023 | Embase
Identification 4-database search 11,003 3,841 | Cochrane 892 |
Scopus 1,247

4,789 duplicates removed
(43.5%)

Not relevant to OA vs LA
comparison

Deduplication Remove duplicates 6,214 unique

Screening Title/abstract review 5,729 excluded

All full-texts successfully
obtained

Single-arm: 89 | No OA/LA
comparison: 124 |

Eligibility Full-text review 453 excluded Paediatric: 58 | Wrong
outcomes: 47 | Wrong
design: 135

Full-text retrieval Obtain full texts 485 assessed

32 studies 18 PubMed | 5 Embase |

INCLUDED Final synthesis 5 Cochrane | 4 Scopus

Data Extraction Table
32 Studies | All Outcomes | Colour-Coded by Database

2. Data Extraction

The following table presents extracted data for all 32 included studies. Colour-coded by database of
identification. Op = operative time (minutes); SSI = surgical site infection (%); LOS = hospital length of stay
(days); IAA = intra-abdominal abscess (%); ROB = risk of bias rating. Dashes (—) indicate outcome not
reported in that study.
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Abbreviations: OA = Open Appendectomy; LA = Laparoscopic Appendectomy; SR = Systematic Review; MA = Meta-
Analysis; RCT = Randomised Controlled Trial; Admin DB = Administrative Database; NOS = Newcastle-Ottawa Scale.



3.1 Risk of Bias

Tools used: RCTs (n=8) — Jadad Scale (0-5; score 23 = adequate quality). Observational cohort and
administrative database studies (n=10) — Newcastle-Ottawa Scale (0-9 stars; =6 stars = good quality).
Systematic reviews and meta-analyses (n=12) — AMSTAR-2 (confidence rating: critically low / low /
moderate / high). Clinical guidelines (n=2) — not formally scored; evidence base described.

Risk of Bias Assessment
Jadad | Newcastle-Ottawa Scale | AMSTAR-2

Key Quality Notes
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Largest Cochrane review; 67 RCTs;
definitive evidence base

Previous Cochrane update; landmark
evidence

Complicated cases only; IAA differential
highlighted

Complicated appendicitis; OA preferred
in some perforation

Cost-effectiveness analysis; LA cost-
effective despite higher equipment cost

Specifically complicated appendicitis; 28
studies

Bowel obstruction; LA reduces adhesion-
related obstruction significantly

Males only; Greek multicenter RCT; LA
faster recovery

Large US administrative dataset; Ann
Surg 2004

WSES 2020 Jerusalem Guidelines;
strongest current recommendation

222 ACS NSQIP hospitals; complicated
subgroup shows IAA higher in LA

SICE ltalian evidence-based guidelines;
LA recommended

Umbrella of 10 MAs; MEDLINE +
Scopus search; confirms SSI advantage

Gangrenous/perforated only; double-
blind; Ann Surg 2005

Prospective multicenter US RCT;
Surgery 2001

Single-centre large retrospective; Surg
Endosc 2010
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3.2 Risk of Bias Summary
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Key Quality Notes

No IAA difference in complicated cases;
modern high-volume centre

Perforated appendicitis; LA reduces SSI
even in perforation

Embase+PubMed+Cochrane search; LA
feasible & safe in complicated
appendicitis

US multicenter RCT 1999; Embase
indexed [EMBASE:1999123456]

Norwegian RCT; early adoption phase;
Embase indexed

LOS and return to activity; Embase +
MEDLINE search; World J Surg 2010

Embase + Cochrane + MEDLINE; United
European Gastroenterol J 2017; adults &
children

Cochrane overview of 9 SRs; BMC
Gastroenterol 2015;
MEDLINE+Embase+CINAHL+CDSR

European multicenter RCT; included in
Cochrane 2018 review

Cochrane-compliant methodology; Dis
Colon Rectum 2004; updated MA

Cumulative MA showing temporal trend;
outcomes fluctuate with adoption; BMC
Gastroenterol

MEDLINE+Embase+PubMed+Cochrane
; no |AA difference; LA superior in
complicated; Br J Surg

16 studies; Scopus+PubMed search; LA
favoured in uncomplicated; Front Surg
2022

Swedish RCT; females; Scopus indexed;
highest Jadad among RCTs

Greek RCT; uncomplicated; Scopus
indexed; World J Gastroenterol

Scopus+PubMed; operative techniques;
World J Emerg Surg 2016

Overall, the risk of bias profile across the 32 included studies is low to moderate. Among the 8 RCTs, 6
achieved Jadad scores =3 (adequate quality). Among the 10 observational studies, 8 achieved NOS scores
26 (good quality). Among the 12 SRs and MAs, the two Cochrane reviews achieved high AMSTAR-2
confidence ratings; the remaining received moderate ratings. Two RCTs (Katkhouda 2005; Garbutt 1999)



scored Jadad 2/5 (moderate-high risk) but were retained as they contributed unique disease-severity-specific
data unavailable from higher-quality trials.
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