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Abstract

Aim Laparoscopic appendectomy (LA) is not yet unan-

imously considered the gold standard treatment for

appendicitis, despite the increasing use of advanced

laparoscopic operations and the high incidence of the

disease.

Method Due to the results of an audit which classified

LA as widespread in Italy, a Consensus Conference was

organized, in order to give evidence-based answers to the

most debated problems regarding the operation. After

researching the literature, a panel of 20 experts were

selected and interviewed on hot topics; a subsequent

discussion using the Delphi methodology was utilized in

the course of the consensus conference and submitted to

the evaluation of an audience of surgeons.

Results Checkpoint statements were formulated when-

ever an agreement was reached. A level of evidence was

then assigned to single statements and the process revised

by two external reviewers.

Conclusion Consensus development guidelines are here-

in reported and regard diagnostic pathway, diagnostic

laparoscopy, indications, behaviour in case of innocent

appendix, technical aspects, learning curve; however,

some questions remain unsolved due to the lack of

evidence.

Keywords Laparoscopy, appendectomy, surgery, guide-

lines

What is new in this paper

These are the first European guidelines made on lapa-

roscopic appendicectomy following those introduced by

the European Association of Endoscopic Surgeons

(EAES; 1994, updated in 2006). They add to those

developed by the Society of American Gastrointestinal

and Endoscopic Surgeons (SAGES), but differ in some

of the details.

Introduction

Laparoscopic surgery for appendicitis has greatly im-

proved and has gained acceptance over the past 15 years.

Several meta-analyses, randomized trials and retrospec-

tive studies have been conducted, but the indications

and results are still conflicting, largely because of the

poor quality of data. The European Association of

Endoscopic Surgeons (EAES), in 1994, drafted guide-

lines based on a consensus meeting, which left many

issues unresolved, owing to the absence of high-level

evidence [1]. The authors emphasized how the experts’

opinions were validated because they belonged to

recognized laparoscopic schools, but units in district

hospitals were not included. Over the past 15 years, new

papers on laparoscopic appendectomy have been pub-

lished. Besides providing more solid, evidence-based

data, they show that laparoscopic appendectomy has

become more common. These considerations prompted

the Association of Italian Hospital Surgeons [Associaz-

ione dei Chirurghi Ospedalieri Italiani (ACOI)] to

explore this further through a survey of all surgical

departments in the Italian health system. This showed

widespread practice of laparoscopic appendectomy, in

more than 90% of units, in all types of hospital. There

was some controversy over indications and surgical
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technique, which led to a demand for a consensus

meeting.

Method

The Delphi method [2] was chosen for the study design,

and the consensus conference was based on the guidelines

provided by the American National Institutes of Health

(NIH) [3]. The promoting group searched the literature

(from PubMed, Google Scholar and The Cochrane

Library, up to May 2009) using the key words ‘laparo-

scopic appendectomy’ and identified a number of contro-

versial issues concerning diagnostic pathway, indications,

conversion rate, action to be taken in the presence of a

normal appendix, operative technique and learning curve.

The papers were selected using the key words ‘adult’ and

‘english’. Studies on children were not included because

appendectomy in subjects under the age of 14 is mostly

managed by pediatric surgeons in Italy, thus following

different diagnostic and therapeutic work-ups. All ran-

domized controlled trials and meta-analyses (68) were

included. Where some topics had not been investigated in

these level I and level II studies, retrospective and case

series were specifically selected on the basis of their

quality, patient numbers and satisfactory study design.

There were 110 articles in addition to the guidelines

of the EAES [1], from the Society for Surgery of the

Alimentary Tract (SSAT) [4] and from the Society of

American Gastrointestinal and Endoscopic Surgeons

(SAGES) [5]. The articles were then divided into groups

based on The Oxford Centre for Evidence-based Med-

icine Levels of Evidence [6] including meta-analyses,

randomized controlled trials, retrospective and prospec-

tive studies, case–controlled series and expert opinion.

Twenty experienced Italian surgeons, identified by the

Board of Directors of ACOI, answered the questionnaire

and justified every statement on the basis of the literature

and their personal clinical experience, including economic

considerations based on cost of treatment.

The results were analysed by the promoting group

before the Consensus Conference, which was held in the

presence of the experts together with an audience of

surgeons during the National Congress of the Associa-

tion. The discussion was preceded by a presentation of

the audit followed by a complete review of the existing

literature. The panel of experts, guided by three facilita-

tors, debated each question with a graphic explanation of

their answers, and the opinion of the audience was given

by electronic vote. The results were summarized in real-

time, whenever a consensus was reached. Over the

following month, these were reviewed and officially

approved by the expert panel. The promoting committee

then assigned the levels of evidence to the single

statements according to the Oxford Classification. For

final validation, the entire working process was submitted

to two reviewers, chosen for their surgical expertise,

following which the Consensus Conference Development

Guidelines were published.

Consensus development guidelines

Diagnostic pathway

Statement 1:
The diagnosis of acute appendicitis is mainly clinical,

although ultrasound is a useful complement for the

differential diagnosis (LEVEL IIb – grade of evidence B).

Diagnostic algorithms and clinical guidelines recom-

mend clinical examination as the mainstay for the

diagnosis of acute appendicitis [7,8]. Ultrasound is a

practical and noninvasive technique and might be com-

plementary to the clinical assessment [9,10].

Statement 2:
In female patients of childbearing age, a preoperative

gynaecological examination, including a pregnancy test, is

recommended (LEVEL IV – gor C).

Differential diagnosis with other diseases is advisable,

especially in fertile women, where a pregnancy test and

gynaecological examination with transvaginal ultrasound

might select the patients for surgical admission. However,

there are no significant randomized controlled trials or

prospective studies to support this statement [4,11].

Statement 3:
C-reactive protein (CRP) is useful in clinical trials

(scoring systems and diagnostic algorithms) (LEVEL

IIb – gor B).

Blood chemistry in appendicitis includes measure-

ments of the leucocyte count and of the CRP concen-

tration. Even if a precise definition of the diagnostic

pathway is outside the aims of this consensus, CRP, in a

prospective cohort study, improved the predictive nature

of Alvarado’s score. However, more evidence is needed to

introduce it routinely into clinical practice [12–14].

Statement 4:
Computed tomography (CT) is considered a second-

choice examination in select patient groups, including the

elderly and the obese, to exclude associated diseases

(LEVEL IIb – gor B).

Although ultrasound and CT scans might be useful,

their sensitivity and specificity do not significantly reduce

the number of negative appendectomies, as demonstrated

in large, retrospective database cohort studies. This is

despite an indication, in some prospective studies, that
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ultrasound and CT scans, whenever ultrasound alone is

inconclusive, seem promising [15–17]. Of the two tests,

CT is more accurate, but its use in every case of suspected

appendicitis is not encouraged, especially in children and

in fertile women. Experts agree on the need for a CT scan

to exclude other pathology, in selected patients such as

the elderly, even in the absence of consistent evidence

[18].

Diagnostic laparoscopy

Statement 1:
Explorative laparoscopy is recommended for every acute

abdominal pain located in the right iliac fossa, and is

considered a final diagnostic and formal therapeutic act

(LEVEL Ia – gor A).

The application of diagnostic laparoscopy prior to

appendectomy is highly recommended in cases of acute

abdominal pain lasting for < 7 days whenever the diag-

nosis remains uncertain. It has lower rates of complica-

tions when compared with laparotomy and a high

diagnostic accuracy (70–99%) [19–22].

Statement 2:
Fertile women (LEVEL Ib – gor A) and groups at major

risk of complications (elderly and obese patients; LEVEL

III – gor C) would benefit most from this approach.

An initial laparoscopy dramatically reduces the rate of

negative appendectomy in these patients and also in

elderly and obese patients [23–26].

Statement 3:
Active observation is recommended, in the absence of

peritonitis, whenever the clinical picture is not clear

(LEVEL Ia –gor A).

Active observation, generally extended to 48 h after

admission, based on clinical assessment, ultrasound scans

and antibiotic therapy reduces the number of negative

appendectomies, obviating surgery in more than half of

the patients in randomized controlled trials [27–29].

Indications

Statement 1:
The laparoscopic approach is considered preferable in

fertile women (LEVEL Ia – gor A), in men and in obese

patients in the absence of specific contraindications

(LEVEL III – gor C).

Different categories of patients might benefit from

laparoscopic appendectomy. Most evidence shows a

benefit for fertile women, especially those with a gynae-

cological disorder and a negative appendectomy [20,30].

Male patients also benefit, although the threshold for

misdiagnosis is lower (5.5%) with a comparable outcome

of open and laparoscopic appendectomy [31]. Obese

patients can benefit from laparoscopy because of

fewer postoperative complications, but the level of

evidence is only II–III, as shown in the SAGES guidelines

[32,33].

Statement 2:
In the elderly the laparoscopic approach is feasible only

after thorough investigation (LEVEL IIb – gor C).

The same advantages are seen in elderly patients,

although experts agree on a more complete diagnostic

work-up as a result of the higher incidence of neoplasias

[34,35].

Statement 3:
There is no consensus on laparoscopic appendectomy for

pregnant women, although the technique is not consid-

ered risky either for the mother or foetus, especially in the

second trimester; however, LEVEL IIb evidence is not

considered sufficient to indicate a preference for laparo-

scopic appendectomy in pregnancy.

No consensus was reached on pregnancy, although

SAGES guidelines state a LEVEL II – gor B evidence for

safety of laparoscopic appendectomy in all trimesters.

This was, however, countered by a recent review [36] on

a larger number of patients [37], which favours an open

laparoscopic approach owing to significantly higher rate

of foetal loss after laparoscopic appendicectomy. Preg-

nancy was considered to be a contraindication for

laparoscopic appendectomy by 75% of the experts.

Normal appendix

Statement 1:
There is no agreement on preserving the appendix

when this is macroscopically normal at laparoscopy

(LEVEL IIb – gor B). 60% of surgeons considered

appendectomy to be indicated. Prior information on

the patient is mandatory (LEVEL V – gor D).

Removal of a normal appendix after excluding other

significant disease is considered correct. This statement is

in line with the guidelines of SAGES and SSAT. A rate of

19–40% ‘endo-appendicitis’ and an incidence of recurrent

symptoms when the appendix is left in situ justify this

approach [38–41], even if some retrospective studies

suggest an high rate of complications [42].

Conversion to laparotomy

Statement 1:
Peritonitis, abscess, gangrene or perforation of the appen-

dix are not considered situations in which conversion is
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mandatory, but each case must be considered on its own

merits and on the basis of the operator’s technical ability

and experience in laparoscopy (LEVEL Ib – gor A).

Complicated appendicitis is a matter of debate regard-

ing laparoscopy. Several authorities consider laparoscopic

appendectomy to be feasible with a similar morbidity to

open appendectomy, despite a two- to threefold increase

in intra-abdominal abscess formation and wound infec-

tion [43,44], which may be caused by the inexperience of

the surgeon or poor surgical technique in the former

[45]. Advantages in terms of postoperative outcome are

seen in this subcategory of appendicitis [46–48].

Statement 2:
Whenever conversion is chosen, an adequate laparotomy

is recommended to enable thorough peritoneal lavage to

be undertaken (LEVEL V – gor D). If laparoscopy is

carried out, even in complicated appendicitis, it allows a

good exploration and washing of the entire peritoneal

cavity (LEVEL V – gor D). The importance of a correct

methodology of examination of the abdominal cavity is

emphasized (LEVEL III – gor C).

The consensus opinion was towards a wide use of

laparoscopy for complicated cases, an opinion validated by

other audits [49,50]. Conversion should be carried

out whenever the surgeon does not feel that laparoscopy

is adequate with concern to his experience.

Technique

Statement 1:
Three ports, via the umbilicus, the suprapubic region

and the left iliac fossa, are considered the best

approach for obtaining proper triangulation (LEVEL V

– gor D).

Technical aspects of laparoscopic appendectomy have

been analysed to identify evidence-based statements.

Italian schools of surgery prefer a three-trocar technique

centred in the left hemi-abdomen [51,52]. Ease of view

and triangulation are the advantages of this approach but

there is no evidence that this is preferable to other

techniques.

Statement 2:
The size of the trocars and alternative positions can be

chosen to optimize cosmesis or to conform with the

patient’s wishes (LEVEL III – gor C).

The use of two trocars has been investigated retro-

spectively but no significant advantage was found [53].

Some recent papers have reported the use of a single

port technique, but at present there is no evidence that

this is an adequate alternative to standard laparoscopic

appendectomy [54,55]. Randomized controlled trials of

needlescopic appendectomy have been performed, but

the longer operative time and the higher rate of

conversion render it suitable in selected patients only

[56]. A prospective study has compared patient satis-

faction of a supra-pubic approach, which may be

appealing in terms of cosmesis [57].

Statement 3:
Bipolar coagulation is regarded as the most cost-effective

and reliable method for the section of the meso-appendix

(LEVEL V – gor D).

The expert panel chose bipolar coagulation for the

meso-appendix because this procedure was judged to

be the cheapest and safest method for haemostasis.

Alternative vessel-sealing systems (ultrasonic and

electro-thermal shears) have been shown in trials

to be quick and effective, but are more expensive

[58,59].

Statement 4:
An endo-loop technique is an adequate method for

securing the stump (LEVEL Ia – gor A). Mechanical

stapling is recommended in cases with gangrene of

the base of the appendix, as it allows the removal of

a piece of caecal wall to assure safe closure (LEVEL III –

gor C).

Despite recent studies suggesting that the routine use

of staplers for the visceral section is more reliable and

safe [60,61], the panel considered the use of a endo-

loop to be the preferred method for dividing the stump

(according to the largest meta-analysis of five random-

ized controlled trials [62]). Until The Cochrane Proto-

col Study [63] results are published and the question on

the possible reduction of intra-abdominal abscess for-

mation is answered, the use of a endo-loop is correct in

patients without gangrene at the base of the appendix. A

stapler might be the simplest way for an inexperienced

surgeon in training but it is more costly, which was

considered to be a disadvantage.

Statement 5:
A correctly performed appendectomy should guarantee

the widest removal of the appendix and faecoliths

(LEVEL IV – gor C).

Appendicitis of the stump is rare, but care must be

paid to leave the correct length of residual appendix to

minimize this complication [64,65].

Statement 6:
Protection of the abdominal wall during extraction of the

appendix is mandatory and is accomplished by the use of

an endo-bag, the trocar itself or other devices apt to

preserve it from contamination (LEVEL III – gor C).
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Postoperative infection is reduced by laparoscopic

appendectomy [66] and this may be a result of the

routine avoidance of contact of the specimen and the

abdominal wall during extraction. Whenever this is not

achieved, the rate of wound infections could become

similar to that following open appendectomy [67].

Statement 7:
A complete peritoneal lavage is mandatory in patients

with peritonitis (LEVEL III – gor C). In patients with

contained inflammation, limited washing and aspiration is

considered, by some surgeons, to offer protection against

contamination (LEVEL V – gor D).

Thorough peritoneal irrigation is a mainstay of lapa-

roscopic appendectomy in patients with peritonitis,

perforation or abscess [68]. The unexpectedly higher

rate of postoperative infection in uncomplicated appen-

dicitis has raised the question of whether limited irriga-

tion or aspiration might reduce this complication,

although there is only one retrospective study that

supports this suggestion [69].

Statement 8:
A drain must not be used routinely, even if it can be useful

when abscesses occur or in high-risk situations, for exam-

ple, in the elderly or in the presence of malnutrition,

chronic diseases or steroid therapy (LEVEL Ia – gor A).

The use of drainage is unnecessary and might even be

harmful in some cases, as suggested by a large meta-

analysis [70]. It is, however, accepted in cases of diffuse

peritonitis or for localized abscess cavities.

Learning curve

Statement 1: Prior laparoscopic experience is important

for the development of the learning curve (LEVEL V –

gor D). At the beginning of the laparoscopic learning

curve, a minimum of 20 procedures is required before

undertaking complicated cases (LEVEL III – gor C).

The number of 20 cases is attained in a few works of

resident training [49,71,72]. There is no paper which

relates the learning curve of laparoscopic appendectomy

to previous laparoscopic experience, but the consensus

opinion is that it is important to ascertain the number of

operations needed to master the technique. Despite this,

articles referring to initial experience with laparoscopic

appendectomy show results which do not differ signifi-

cantly from those reported in the literature [73].

Conclusion

The methodological process of the Consensus Confer-

ence, utilizing the Delphi procedure among experts,

involved a wide audience of surgeons, and all partici-

pants were coordinated by a group of neutral facilita-

tors. The subsequent revision process and attribution of

the levels of evidence to the single development statements

completed the work. We are confident that the guidelines

developed from this procedure will prove useful in

improving the practice of laparoscopic appendectomy.
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