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SUMMARY
Purpose: The aim of the study is to investigate the

postoperative infectious complications after laparoscopic
appendectomy of patients with acute appendicitis in
UMHATEM “N.I.Pirogov”.

Material and Methods: For a period of one year from
1.1.2018 to 31.12.2018. a total of 218 patients with acute
appendicitis were operated in the General, Visceral and
Emergency Surgery Department of UMHATEM “Pirogov”.
Of these, 143 were laparoscopic apendectomy. Indicators
characterizing basic clinical and pathological features (epi-
demiology, demography, degree of pathological disability),
surgical approach and outcomes (postoperative complica-
tions, duration of the postoperative period) were analyzed.

Results: Of the 143 of the patients- women are 79
(55.24%), male -51 (44.76%). The age of the patients var-
ies from 18 to 79 years. The laparoscopy time interval is
21-117min., and in some cases, with a prolonged operation,
the conversions are included. The hospital stay ranged from
2 to 8 days. Postoperative complications were recorded in
13 cases (9.09%) - wound infection in nine (treated with
VAC dressing), two patients with (0.92%) intra-abdominal
abscess (PTC drained) and other 2-with ileus (with con-
servative treatment).

Conclusion: Aggressive manipulations on infected
appendix and irregular lavage can spread bacterial contami-
nation. Compliance with standardized laparoscopic appen-
dectomy rules and systematized training of specialists will
significantly improve postoperative results.

Keywords: acute appendicitis, laparoscopy, compli-
cations, risk factors, infection,

INTRODUCTION
Nowadays, all over the world, laparoscopic appen-

dectomy is gaining wide acceptance for the diagnosis and
treatment of acute appendicitis. For example, the incidence
of acute appendicitis is 75 per 100 000 from recent data in
Canada [1]. Although numerous clinical studies and meta-
analyses of data remain debatable whether conventional
open appendectomy (OA) or laparoscopic appendectomy
(LA) is the most efficient and effective surgical approach
in acute appendicitis [2-9].

Laparoscopic appendectomy is established as a safe

procedure with its potential advantages of shorter hospital
stay, early mobilization, early return of bowel function and
acceptable complication rate.

According to analyzes of randomized controlled tri-
als comparing OA and LA, wound infections are half as
many in LA, but intra-abdominal abscesses are three times
higher. The reasons for more frequent intra-abdominal col-
lections remain debatable. Extensive studies are character-
izing the immunological status of patients undergoing
laparoscopic surgery, but the results of these were contra-
dictory and clinical conclusions from them regarding the
LA remain unclear [10].

The incidence of intra-abdominal abscess is found
more common, especially in complicated cases of appen-
dicitis [11].

Literature search has revealed that laparoscopic ap-
pendectomy was associated with less postoperative pain
and a smaller requirement of postoperative narcotic anal-
gesia.

Clinical experience in UMHATEM “Pirogov”
showed no significant increase in postoperative intra-ab-
dominal abscess after laparoscopic appendectomy. An il-
lustration of this is the monitoring and analysis of postop-
erative complications, in particular, of infectious compli-
cations and surgical technique after LA.

MATERIAL AND METHODS
For one year from 1.1.2018 to 31.12.2018. a total of

218 patients with acute appendicitis were operated on in
the General, Visceral and Emergency Surgery Department
of UMHALSM “Pirogov”. Of these, 143 (65.6%) were
laparoscopic appendectomies.

Table 1. Mode of surgery

Mode of surgery 218

conventional appendectomy  75 (34.4%)

laparoscopic appendectomy 143 (65.6%)

In this study, the parameters - age, gender, clinical
symptoms, treatment, morbidity and mortality were
analyzed. The presence of flushing and pain in the opera-
tive wound with data about purulent leakage from the drain-
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age was verified as an intra-abdominal infection. A patient
with fever and with symptoms of chills, leukocytosis, il-
eus, and imaging data (liquid collections depicting an ab-
scess) also was thought to have an intra-abdominal abscess.

There are some differences in the operative tech-
nique, so the operative protocols have been thoroughly
studied to identify the details that would affect the inci-
dence of postoperative purulent complications.

Other traceable parameters are perioperative antibi-
otics, a time interval of intervention, contamination of
wounds, method of extraction of the appendix, and its pa-
thology.

The data from all patients admitted to the hospital
with acute appendicitis were carefully systematized,
analyzed, and summarized.

Patients under 18 years of age are not included in
this study.

The results are summarized by monitoring the mor-
bidity up to one month post discharge.

RESULTS
Of the 143 patients- women were 79 (55.24%), male

-51 (44.76%). The age of the patients varied from 18 to 79
years. The laparoscopy time interval was 21-117min., and
in some cases, with a prolonged operative duration, the
conversions are included.

The main reasons for this were hemorrhage of
mesoappendix, technical causes, adhesions, typhlitis,
anatomic variations, bowel lesion susceptibility and cecum
cancer- a total of 11 cases (7.69%).

Table 2. Reasons for conversion

Reasons for conversion
11 cases

(7.69%)

 hemorrhage of mesoappendix 2

 technical causes 1

adhesions 1

 typhlitis 2

 anatomic variations 1

bowel lesion susceptibility 3

Cecum cancer 1

In surgical identification, 61 of the patients had
phlegmonous appendicitis (42.66%), 55 with gangrenous
appendicitis (38.46%), and 19 cases with perforation
(13.28%). The pathological examination in 7 cases found
a normal appendix (4.9%), and in one of the cases-cecum
tumor (0.7%).

Table 3. Surgical identification

Surgical identification 143

phlegmonous appendicitis 61 (42.66%)

gangrenous appendicitis 55 (38.46%)

gangrenous appendicitis

with perforation
19 (13.28%)

normal appendix 7 (4.9%)

Cecum cancer 1 (0.7%)

The hospital stay varied from 2 to 8 days.
Postoperative complications were recorded in 13

cases (9.09%) - wound infection in nine (treated with VAC
dressing), two patients with (0.92%) intra-abdominal ab-
scess (PTC drained) and other 2-with ileus (with conserva-
tive treatment).

Table 4. Postoperative complications

Postoperative complications 13 (9.09%)

 wound infection 9  (6.29%)

 intra-abdominal abscess 2 (1.4%)

Ileus 2 (1.4%)

In 129 patients, antibiotic therapy (90.21%) was ad-
ministered, including cases with phlegmonous appendici-
tis, gangrenous appendicitis, gangrenous appendicitis with
intraabdominal abscess, gangrenous perforated appendici-
tis and with cecum cancer.

Table 5. Mode of treatment

Mode of treatment 143

antibiotic therapy  129 (90.21%)

 without antibiotics    14(9.79%)

There are no deaths in both groups-mortality-0%.

DISCUSSION
Conclusions from most of the studies on the advan-

tages of LA over OA in the largest hospitals with experi-
enced surgeons and available equipment are undeniable [9].
Concerns about surgical techniques refer to the surgical
complications documented after LA and, in particular, the
threefold increase in postoperative intra-abdominal ab-
scesses.

In the present study, it was 1,4%, and there was no
significant value for infectious complications after LA. The
registered patients with intra-abdominal abscess were with
gangrenous appendicitis and local sero-fibrinous exudate.

According to some studies, patients with a gangre-
nous or perforated appendix have an increased risk of in-
tra-abdominal infections, so the laparoscopic approach
should not be used [11]. However, with careful tracking of
analyzes documenting a high risk of postoperative ab-
scesses, some facts become apparent. In one of the studies,
it is emphasized that most laparoscopic appendectomy is
performed by young surgeons with little experience in
laparoscopy [12].

When laparoscopic intervention violates basic sur-
gical principles, postoperative results are relatively com-
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plicated [13-15]. So far, there has been no clear evidence
of an increase in infectious complications after LA. The lit-
erature on immunosuppression after laparoscopy is not defi-
nite and evidence [10]. Therefore, the reasons for the high
frequencies of intra-abdominal abscesses after LA are re-
lated to the complicated intraoperative finding and to the
way the laparoscopy was performed.

A careful approach to LA and standardization of the
procedure can influence infectious complications. The ba-
sic surgical principles should be respected and not com-
promised, especially during the LA training phase. The in-
fected appendix should be trapped with an atraumatic
grasper to avoid perforation and subsequent peritoneal
contamination. The appendix should be extracted from the
peritoneal cavity immediately after transection, taking care
not to contaminate the adjacent surfaces or to leak content
from its lumen. Protecting the wound from contamination
is another important step in which it is recommended that
the extraction of the appendix can be accomplished by
endobag or another protective device.
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Inattentive lavage can also spread the infection to a
pelvis or subdiaphragmatic space and thus cause purulent
collections [11-15].

CONCLUSION
According to literature data, the challenges facing

LA include a long operating time and increased levels of
postoperative infections. However, after analyzing the stud-
ies found that the technical implementation of the inter-
vention directly affects the postoperative infectious
complications. Aggressive manipulation of the infected
appendix and inattentive lavage can spread bacterial
contamination. Compliance with standardized rules in LA
and systematic training of specialists will significantly im-
prove postoperative outcomes.
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