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Abstract
Purpose and objectives. Peritoneal complications of acute appendicitis are inevitable and require a firm 

attitude both in terms of reducing intraoperative risks but especially in choosing the appropriate therapeutic 
approach.

Material and method. The paper presents a retrospective biostatistical study of appendicular peritonites 
operated laparoscopically in the General Surgery Clinic of “Sf. Ioan” Emergency Clinical Hospital of Bu-
charest between January 2008 and December 2016. 

Results. There were 1,275 cases with various forms of acute appendicitis, of which 278 (21.80%) were 
complicated forms. Among them, 94 cases (7.37%) presented generalized peritonitis with different degrees 
of severity and 184 (14.43%) cases were localized peritonitis. Generalized peritonitis of appendicular cause 
was operated laparoscopically in almost 71.27% of the cases (67 out of 94 generalized peritonitis of appen-
dicular cause). The incidence of postoperative complications was significantly lower in the case of the lapa-
roscopic approach of appendicular peritonitis (p < 0.0001), compared to conventional operations. 

Conclusions. The indications and limits of the laparoscopic approach in the treatment of appendicular 
peritonitis are largely dictated by the severity of the lesions, but the experience of the operating team also has 
an important role.
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INTRODUCTION 
After the first laparoscopic appendectomy per-

formed by Kurt Semm [1], laparoscopic appendectomy 
was among the first minimally invasive procedures 
widely developed, this intervention being the most 
common surgical procedure provided by the emergen-
cy services. The debate over laparoscopic appendecto-
my acceptance as preferential approach still exists, al-
though most authors consider today that the 
laparoscopic approach is the gold standard. 

Complicated appendicitis is associated with an in-
creased risk for postoperative complications. After an 

accurate diagnostic workup including blood sample, 
ultrasound and/or computed tomodensitometry (CT), 
an etiologic diagnosis can be established, which may 
or may not lead to a surgical indication [2]. However, 
the role of laparoscopy in the complicated appendec-
tomy is not fully settled. Laparoscopic appendectomy 
has rapidly developed in recent years [3]. 

The laparoscopic approach for the management of 
appendicular peritonitis is safe and effective and does 
not result in any specific complication. Advantages in-
clude the high quality of laparoscopic exploration, a 
very low incidence of septic complications, and a com-
fortable postoperative recovery [4]. Consequently, 
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outcomes of the laparoscopic approach for the man-
agement of diffuse appendicular peritonitis (DAP) are 
poorly documented [5].

MATERIAL AND METHOD
The article presents the results of a prospective 

study conducted during 2008-2016, in the General 
Surgery Clinic of “Sf. Ioan” Emergency Clinical Hospital 
of Bucharest.

Surgery was performed for various forms of acute 
appendicitis, some complicated with localized or gen-
eralized peritonitis, as immediate,delayed emergency, 
or scheduled surgery. The surgical teams were led by 
specialists with considerable experience in laparo-
scopic techniques, ensuring the premises for adopting 
the most appropriate solutions for difficult cases and 
in various challenging intraoperative situations. The 
positive diagnosis of appendicular peritonitis was 
based on clinical and imaging examination (ultra-
sonography and computed tomography) or diagnostic 
laparoscopy.

In clinical practice, the presence of appendicular 
peritonitis was not considered in principle a contrain-
dication to the use of the laparoscopic approach.

For the categorical variables (ordinal and nominal) 
the absolute frequencies (number vs total number = 
number of occurrences) and relative frequencies ex-
pressed in percentages were calculated. The descrip-
tive analysis presents an aspect not to be neglected, 
namely, the small number of cases from each year 
studied imposed the consideration of the group as a 
whole. We used simple and multiple linear regression 
(if necessary), calculating the odd ratio (OR), coeffi-
cients and 95% confidence intervals [CI]. The χ² (chi-
square) test was used to compare the categorial data 
for two or more independent proportions. The test 
was considered to have statistical significance at a sen-
sitivity level 1 - α = 0.95 (the statistical significance 
threshold was p ≤ 0.05).

All patients (aged >16 years) undergoing laparosco-
py for appendicular peritonitis (with the presence of 
purulent fluid with or without fibrin membranes in ab-
domen) between 2008 and 2016 were retrospectively 
included. All operations were performed using the 
three-trocar technique. Three-port method was car-
ried out where a 10 mm port was inserted at the um-
bilicus for the 30° camera, a 5 or 10 mm port was in-
serted in the left iliac fossa, and a 5 mm port was 
inserted in the suprapubic region. All patients were 
supine in Trendelenburg’s position, tilted to the left. 
Any adhesions were dissected to expose the appendix 
and the mesoappendix was secured by electrocautery 
or LigaSure device. Endoscopic pre-tied loops were 
used for ligation of the base of the appendix. All areas 
of the intra-abdominal collection.

Data pertaining to operative time, operative find-
ings, complications, length of hospital admission, and 
pathological results were reviewed. 

RESULTS
There were 1,275 cases with various forms of acute 

appendicitis, of which 278 (21.80%) were complicated 
forms. Among them, 94 cases (7.37%) presented gen-
eralized peritonitis with different degrees of severity 
and 184 (14.43%) cases were localized peritonitis and 
appendicular abscesses (see table 1).

In total, 797 (62.53%) laparoscopic appendecto-
mies and 478 (37.47%) conventional surgeries were 
performed (see figure 1). Practically, a double percent-
age of cases of localized peritonitis (184 cases = 
66.18%) were recorded, compared to that of general-
ized peritonitis of appendicular cause (94 cases = 
33.81%) - (see figure 2).

The total number of appendectomies performed 
annually decreased constantly with the increase of im-
aging diagnostic performance, but the share of laparo-
scopic appendectomies increased to 71.42% of the 
total of 105 appendectomies performed in 2016 (see 
table no. 2).

67 cases of generalized appendicular peritonitis 
were operated laparoscopically, representing 71.27% 
of a total of 94 appendicular peritonitis. During that 
period, each year the number of laparoscopic opera-
tions performed for the treatment of appendicular 
peritonitis exceeded that of open interventions, with 
one exception, that of 2012, when the cases of appen-
dicular peritonitis were resolved by 7 conventional op-
erations and only 6 laparoscopically (see figure 3).

The laparoscopic accuracy of the diagnosis was 
98%. The average duration of laparoscopic operations 
for appendicular peritonitis was 56 minutes and that 
of hospitalization was 6 days (see table no. 3). The 
complication rate was 5.9% (4 out of 67 cases of lapa-
roscopically operated peritonites).

Complicated cases have fully benefited from a min-
imally invasive approach both in terms of establishing 
indications for surgery (figure 4 and 5), and in terms of 
postoperative recovery, while the results of the preop-
erative clinical evaluation for the severity of peritonitis 
were corrected by laparoscopic procedure in 11.94% 
(8/67 cases). 

Compared to classical operations, the minimally in-
vasive approach has proved its advantage in terms of 
postoperative recovery, the incidence of intraopera-
tive complications being significantly lower in the case 
of laparoscopic approach to appendicular peritonitis 
(p < 0.0001) (see table 4).

The rate of postoperative morbidity in the laparo-
scopically operated group was of 7.46% (5/67 cases), 



Romanian JouRnal of medical PRactice – Vol. XV, no. 3 (72), 2020

321

the main complications consisting in intraperitoneal 
abscesses (2 cases) (see figure 6), wound infections (1 
case) and postoperative hemoperitoneum (2 cases). 
There were no deaths recorded in that group.

DISCUSSION
The laparoscopic approach of peritonitis is increas-

ingly applied in emergency hospitals, and appendicitis 
is the main etiological factor. That is why the evalua-
tion of the risks and benefits for  the patient must be 
taken into account in the decision to perform a laparo-
scopic surgical treatment. Laparoscopic appendecto-
my has become today the gold standard, enabling a 
correct and complete diagnosis, reducing trauma pari-
etal and septic complications, and the length of the 
socio-professional reintegration.

The main advantages offered by the laparoscopic 
method in the treatment of appendicular peritonitis 
are provided by accurate and rapid diagnosis, the 
avoidance of unnecessary median laparotomies, a de-
creasing need for postoperative analgesics, the reduc-
tion of parietal septic complications [6,7] and reduced 
hospitalization. Moreover, the average length of hos-
pitalization obtained from the mentioned study, in the 
case of patients with laparoscopic interventions for 

Table 1. The annual distribution of cases of appendicular and acute appendicitis in the General 
Surgery Clinic of “Sf. Ioan” Emergency Clinical Hospital of Bucharest (2008-2016)

Year Appendicular 
peritonitis

Appendicular abscesses 
with localized peritonitis

Uncomplicated 
acute appendicitis

Total forms of 
appendicitis

2008 10 19 119 148 (11.61%)
2009 8 17 113 138 (10.82%)
2010 11 18 111 140 (10.98%)
2011 7 19 129 155 (12.15%)
2012 12 20 134 166 (13.03%)
2013 13 21 109 143 (11.21%)
2014 10 23 94 127 (9.96%)
2015 13 22 99 134 (10.55%)
2016 10 25 89 124  (9.72%)
Total 94 (7.37%) 184 (14.43%) 997 (78.20%)  1,275

Figure 1. Laparoscopic appendectomy 
vs. conventional appendectomy – the 
experience of the General Surgery Clinic 
of “Sf. Ioan”Emergency Clinical Hospital 
of Bucharest (2008-2016)

Figure 2. Distribution of cases of localized and generalized 
appendicular peritonitis

Table 2. Annual distribution of laparoscopic vs. conventional 
appendectomies

Year Appendicular 
peritonitis

Classic 
appendicitis  Total

2008 94 58 152
2009 105 38 143
2010 98 47 145
2011 92 43 135
2012 80 65 145
2013 89 50 139
2014 84 50 134
2015 80 49 129
2016 75 30 105

797 (62.53%) 478 (37.47%) 1,275
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Table 3. Duration of hospitalization for cases with 
laparoscopic interventions for appendicular peritonitis

Duration of hospitalization (days)
N Average Standard deviation Median
67 6 7.22 6.74

Figure 4. Appendicular peritonitis (A and B)

Figure 3. Annual distribution of laparoscopic vs. 
conventional surgeries for appendicular peritonitis 
(2008-2016)

appendicular peritonitis, was comparable to the aver-
age annual length of hospitalization at a national level, 
in general surgery departments (5.5-6.5 days). Conse-
crated as a feasible and safe method in the case of ap-
pendicular peritonitis, the laparoscopic technique de-
termines the shortening of the convalescence period, 
the reduction of the global morbidity and the reduc-
tion of mortality.

To obtain a maximum therapeutic benefit, it is 
worth mentioning some particular aspects of the sur-
gical technique and rules to be followed, such as: com-
plete aspiration of the intraperitoneal fluid with the 
patient in a horizontal position, bacteriological sam-
pling, inspection and dissection of soft and brittle in-
flamed appendix accompanied by a careful dissection, 

blunt instruments neighbouring the viscera. At the 
same time, handling the ceco-appendiceal area must 
be done carefully because of increased risk of electri-
cal injury (dissection being more cautious with the 
suction cannula) and extracting the piece to be execut-
ed in the bag retainers (figure 7) and the operation will 
be finalised by carrying out a detailed and abundant 
repeated lavage with approximately 6-10 liters of 
warm saline serum, applying the “shaking the pa-
tient”technique and later draining with several tubes 
(figure 8).

It is recommended the neighbouring drainage of 
appendiceal injury when dissection can be performed 
safely; in case of breaking, it is necessary to convert 
the intestinal loops of the performance of open sur-
gery and resection to anastomosis.

Another important aspect worthy of being men-
tioned is that of the laparoscopic post-appendectomy. 
There are multiple mechanisms for the production of 
post-surgery peritonitis, some of them being produced 
in the peritoneal cavity when accessing, other opera-
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tors during the manoeuvres; the amputation stump 
found as appendix may be caused by excessive ligation 
or by amputating the appendicular stump, which 
might be generated by a too tight ligature or by a 
self-amputation; cecal perforation given the inappro-
priate handling of the instruments: node pusher, hook 
or forceps.

Another topic debated in the literature on which 
various controversies are maintained is related to the 
fact that pneumoperitoneum would increase bacterial 
translocation from the peritoneum into the blood-
stream [8-13]. There are numerous experimental stud-
ies both for and against this hypothesis, but clinical 
studies recommend the laparoscopic approach [14-
17].

The problem of performing laparoscopic appen-
dectomy for appendicular peritonitis has also been 
added to the list of controversies, and Horwitz et al. 
[18], as well as other authors [19,20], suggested avoid-
ing the laparoscopic approach in complicated appen-
dicitis due to the increased risk of intra-abdominal 
postoperative abscesses. Laparoscopic treatment of 
perforated appendicitis is technically more challenging 
and has been associated to a higher conversion rate 
than treatment of uncomplicated appendicitis [21-24]. 
The conversion rates from laparoscopic to convention-
al appendectomy were estimated between 0% and 
47%, being reported [7,24-29] and correlated with the 
surgeon’s experience [25]. In 2006, specialists in South 
America published 2.8% intraperitoneal abscesses af-

Figure 5. Complete laparoscopic management of appendicular peritonitis (appendectomy - A, peritoneal lavage and drainage – B)

Table 4. The association between postoperative complications and the type of approach for appendicular peritonitis

The association between postoperative complications and the type of approach (classic / laparoscopic) for appendicular peritonitis
Absent complications Present complications Total OR 95%CI P

Surgical approach N % N % N 0.04 0.01 la 0.15 < 0.0001
Laparoscopic 63 94.02 4 5.97 67 -
Classic 11 40.74 16 59.25 27

Figure 6. Intraperitoneal abscess after laparoscopic appendicectomy (A and B)
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ter laparoscopic appendectomy, in a study conducted 
on 3,433 cases [30].

Based on extensive experience, we can say that in 
cases of peritonitis, certain operating times are easy to 
perform laparoscopically, namely: establishing an ac-
curate diagnosis of the form of appendicitis, perform-
ing an effective lavage and adequate drainage of the 
peritoneum. Likewise, we can say that sometimes it is 
quite difficult to identify the anatomical landmarks 
and to dissect the inflamed tissues. From a practical 
point of view, the most important thing to retain, how-
ever, is that not all cases of appendicular peritonitis 
can be resolved laparoscopically.

CONCLUSIONS
The laparoscopic appendectomy is the best ap-

proach in complicated appendicitis with peritonitis. 

The laparoscopic approach of the appendicular perito-
nitis represents a reproductive and feasible procedure, 
with acceptable intraoperative incidents and postop-
erative complications. The method is a recommenda-
ble surgical procedure performed in the emergency 
hospitals in Europe. Indications and limits have to con-
sider the severity of the lesions, the equipment and 
most of all the laparoscopic experience of the surgical 
and anaesthetic team.
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