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Introduction

Acute appendicitis (AA) is one of the most com-
mon reasons for emergency surgery within the 
abdominal cavity carried out in Poland [1, 2]. For 
decades, appendectomy through classic laparoto-
my (OA – open appendectomy) was considered the 
gold standard in AA treatment. The introduction 
of laparoscopy opened new surgical opportunities 
and minimally invasive techniques have become 

methods of choice in the surgical treatment of 
many pathologies [1, 3]. Additionally, a  trend can 
be seen in the surgical treatment of AA whereby 
the laparoscopic method (LA – laparoscopic appen-
dectomy) is used more frequently [3–7]. The poten-
tial benefits of using the laparoscopic technique in 
AA treatment are the subject of numerous studies, 
while the published data are not always consistent 
[8]. In our own surgical unit, we started to perform 
LA in 2008. 
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A b s t r a c t

Introduction: Acute appendicitis (AA) is one of the most common reasons for emergency surgery within the abdom-
inal cavity in Poland.
Aim: To compare outcomes of surgical treatment of AA using both classical (OA) and laparoscopic methods (LA).
Material and methods: Retrospective analysis of 299 patients (157 men and 142 women) operated on in 2008–2011 
due to AA. The following comparisons between LA and OA were done: mean operative time, mean hospital stay after 
surgery, conversion rate, proportion of LA to OA in successive years.
Results: Laparoscopic appendectomy was performed in 170 (56.9%) patients (74 men and 96 women), whereas 
OA was done in 89 (29.8%) patients (44 men and 45 women). In 13.4% of patients (24 men and 16 women) con-
version from LA to OA was done. Mean operating time was 53.4 ±16.1 min (range: 25–100 min) for LA, and 55.4 
±20.2 min (range: 20–140 min) for OA; p = 0.64. Mean hospital stay after LA was 4.0 ±1.2 days (range: 2–9 days), 
while it was 6.0 ±4.2 days (range: 2–28 days) after OA; p < 0.001. Laparoscopic appendectomy was 24.1% of all 
appendectomies performed in the year 2008, 54.1% in the year 2009, and in consecutive years 71.7% in 2010 
and 65.6% in 2011.
Conclusions: Laparoscopic appendectomy method did not require longer surgery times and entailed shorter hospital 
stays as compared with OA. In our opinion, LA should be the preferred approach in surgical treatment of AA in adults.
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Aim

The aim of this study was to compare outcomes 
of surgical treatment of AA using both classical and 
laparoscopic methods.

Material and methods

The retrospective analysis included data on 314 pa- 
 tients operated on at the Department of General 
Surgery in 2008–2011 due to AA. Fifteen patients 
with incomplete data were withdrawn from further 
analysis. The final assessment included data on 299 
patients (157 females and 142 males) aged 18–90. 
The following comparisons between LA and OA were 
done: mean operative time, mean hospital stay af-
ter surgery, conversion rate, and the LA-OA surgery 
trend in individual years from 2008 to 2011.

Surgical technique

The laparoscopic operations were performed 
using three trocars. The pneumoperitoneum was 
created with a  Veress needle introduced below or 
above the navel and then a 10 mm optical trocar was 
inserted in the same place. Another 10 mm trocar 
was placed in the area above the pubic symphysis. 
The third, 5 mm, trocar was inserted in the left iliac 
fossa (in the first year of LA application) or above 
the caecum (from the second year of LA application). 
The appendicular mesentery was ligated in various 
ways: most frequently a harmonic scalpel was used, 
less often a BiClamp, and sporadically vascular clips. 
The appendicular base was most frequently ligated 
using plastic clips (Hem-o-lok), less frequently dou-
ble ligature. No  invagination of the appendicular 
stump was performed.

When the classic method was used, the surgery 
was most frequently performed by a  lower right 
pararectus incision, with Mc Burney’s incision used 
less frequently. As to the conversion from the lapa-

roscopic to the classic method, the most common 
option was a lower median incision. 

Results

Laparoscopic appendectomy was performed on 
170 (56.9%) patients (74 males and 96 females) and  
OA on 89 (29.8%) patients (44 males and 45 fe-
males). In 13.4% of patients (24 males and 16 fe-
males) conversion from LA to OA was done. Table I  
contains the demographic characteristics of the pop-
ulation covered by this study. 

In 2008, the number of LA operations accounted 
for 24.1% of all appendectomies. In the consecutive 
years the percentage of LA increased to 71.7% in 
2010 and 65.6% in 2011 (Figure 1).

The mean operating time was 53.4 ±16.1 min 
(range: 25–100 min) for LA and 55.4 ±20.2 min 
(range: 20–140 min) for OA; p = 0.64 (Figure 2). The 
mean hospital stay after LA lasted 4.0 ±1.2 days 
(range: 2–9 days), and after the OA 6 ±4.2 days 
(range: 2–28 days); p < 0.001 (Figure 3).

In the study presented, 13.4% (40/299) of the 
operations required a conversion of the laparoscop-
ic method to the classical one. The mean operating 
time with a conversion was 91.1 ±19.5 min (range: 
55–120 min). On average, the patients who under-
went the OA to LA conversion surgery stayed in the 
hospital for 7.4 ±3.9 days (range: 3–25 days). The con-
version was most frequently necessitated by compli-
cated appendicitis in the form of a periappendicular 
infiltration or abscess, or its perforation with high 
volumes of pus and fibrin in the peritoneal cavity, 

Table I. General characteristics of the study group

Parameter Laparoscopic 
appendectomy

Open  
appendectomy

Number of patients 170 89

Males (%) 44 49

Females (%) 56 51

Mean age [years] 31.9 ±12.9 41.8 ±17.7 Figure 1. Number of patients operated between 
the years 2008 and 2011
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then the retrocaecal appendix and intestinal adhe-
sions in the caecum area. Rare grounds for the con-
version were such pathologies as sigmoid tumour, 
omentum necrosis, acute pancreatitis and ovarian 
cyst torsion diagnosed during the surgery. Detailed 
reasons for conversion are presented in Table II. 

In the studied material no perioperative mor-
tality was reported, and neither were complica-

tions which would require another surgical inter-
vention. 

Discussion

Acute appendicitis is a common pathology, par-
ticularly in the white race. Appendectomy by classic 
laparotomy was performed for the first time by Mc 
Burney in 1894, while in 1980 the German gynae-
cologist Semm was the first to perform laparoscopic 
appendectomy to treat AA [3].

In recent years, most surgeons, possibly inspired 
by the outstanding results produced by laparoscop-
ic cholecystectomy, have been keener to perform LA 
more frequently than OA [1]. In the literature some 
potential benefits of LA are given, such as shorter 
hospital stays, better cosmetic effect, less intense 
postoperative pain, lower percentage of infections in 
the operated site as well as faster return to normal 
diet and daily activity [5, 6, 8–14].

As for the time needed for hospital stay after LA, 
the available data are inconsistent. Our study, like 
those by other authors, has shown statistically signif-
icant shorter hospital stays after LA when compared 
with OA [5, 6, 8, 13, 15, 16]. Yet some other research-
ers have not observed statistically significant differ-
ences between LA and OA in that regard [7, 12, 17, 
18]. Some researchers suggest that the differences in 
hospitalisation duration may result from the health-
care system rather than the medical differences be-
tween the two procedures in question [18].

There is currently much controversy as to the du-
ration of LA and OA surgery. Some researchers have 

Table II. Reasons for conversion from laparo-
scopic to open appendectomy

Reasons for conversion of laparoscopic surgery Number  
of cases 

Periappendicular infiltration or abscess,  
appendix perforation with high volumes  
of pus and fibrin in the peritoneal cavity 

20

Retrocaecal appendix 5

Intestinal adhesions in the caecal area 5

Iatrogenic caecal perforation during appendix 
preparation 

1

Massive bleeding not to be contained  
in laparoscopic technique

1

Sigmoid tumour 2

Omentum necrosis 2

Acute pancreatitis 1

Ovarian cyst torsion 1

Major intestinal flatulence following oesopha-
geal intubation

1

Failure of laparoscopy equipment during  
the surgery

1

 Open appendectomy Laparoscopic appendectomy

Figure 2. Distribution of operating time in re-
spective groups of patients: undergoing open 
versus laparoscopic appendectomy

 Open appendectomy Laparoscopic appendectomy

Figure 3. Distribution of hospital stay in respec-
tive groups of subjects: undergoing open versus 
laparoscopic appendectomy
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found statistically significant differences, and associ-
ated the longer time with such aspects as gas insuf-
flation, trocar insertion and diagnostic laparoscopy 
[7, 8, 11, 15, 17, 19]. That opinion is not supported 
by the findings presented here as well as studies by 
other authors where no statistically significant dif-
ferences as to the duration of the surgery in ques-
tion were found [13, 18, 20]. The literature available 
to us contained no mention of surgery where the LA 
performance time was shorter than in the case of 
OA. The operations analysed in our study were per-
formed not only by specialist general surgeons but 
also resident physicians sufficiently experienced in 
minimally invasive surgery, assisted and supervised 
by a general surgery specialist.

In the study presented here, the conversion per-
centage was 13.4% and in 5 cases it was related to 
the diagnosis of another pathology within the ab-
dominal cavity. It is estimated that the number of 
preoperative misdiagnoses amounts to 10–30% [1, 
2, 14]. According to the literature, such a high fig-
ure may result from the fact that a  mere 50–60% 
of the patients present classic clinical AA symptoms, 
and in women pathologies in the pelvis minor are 
a  frequent source of diagnostic errors [1]. The de-
velopment of diagnostics tests such as ultrasound, 
computed tomography (CT) and magnetic resonance 
imaging (MRI) has contributed to not exactly the con-
firmation of AA diagnosis but rather to finding other 
pathologies in the abdominal cavity which have sim-
ilar clinical symptoms. In clinically atypical patients 
it seems justified to consider diagnostic laparoscopy 
early on as it is readily available and complications 
are infrequent [1, 10, 15]. This is one of the key as-
pects pointing to the advantages of LA over OA. 

Apart from benefits, each new procedure should 
be characterised by its safety such as lower inci-
dence of complications. In the study presented here, 
no fatal cases were reported, a fact compatible with 
most previous publications where the percentage of 
fatal complications for LA and OA was 0.05% and 
0.3%, respectively [9]. In most studies, the general 
ratio of postoperative complications after LA was 
statistically significantly lower than after OA [6, 7, 
9, 13]. Only the incidence of intra-abdominal ab-
scesses was reported to be more frequent after LA 
than OA [4, 8, 19, 21], which may be due to the fact 
that CO2 insufflation in LA is conducive to the dis-
semination of bacteria in the abdomen, particularly 
in perforated AA [10]. In the study presented here, 

no patient sustained an intra-abdominal abscess as 
a result of the surgery, which supports our algorithm 
where a conversion to OA is performed in cases of 
a periappendicular infiltration or abscess, and perfo-
ration of the appendix with high volumes of pus and 
fibrin in the peritoneal cavity.

Conclusions

The LA method did not require longer surgery 
times and entailed shorter hospital stays as com-
pared with OA. In our opinion, LA should be the pre-
ferred approach in surgical treatment of AA in adults.
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