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Abstract: Background. Laparoscopic appendectomy is established method in the 

treatment of complicated appendicitis. Certain advantages of the technique do not 

fulfill the expectations for its superiority over the open appendectomy as when it is 

used for uncomplicated appendicitis. This is generally caused because of the high 

variety of postoperative complications reported in different series for complicated 

appendicitis. Material and methods. This prospective interventional clinical study 

analyzes 61 patients operated with laparoscopic and open appendectomy due to 

complicated appendicitis, with an end point of comparing the intra and 

postoperative complications in both groups. Results.  Conversion in open 

appendectomy was forced in one patient (1.63%). The operative time was 

significantly shorter in the laparoscopic group (p = 0.048). Wound infection was 

significantly predominant in the open group (p = 0.045). Postoperative 

intraabdominal abscess occurred in one patient in the laparoscopic group (p = 

0.52). The overall morbidity was 26.2% (7 patients in the laparoscopic, and 9 in the 

open group; p = 0.59). Length of stay was significantly shorter in the laparoscopic 

group (p = 0.00001). Conclusion.  Certain significant advantages of the 

laparoscopic appendectomy as low incidence of wound infection, short 

hospitalization, less postoperative pain and faster socialization makes the 

laparoscopy up to date method in the treatment of complicated appendicitis.

Keywords: Complicated appendicitis, laparoscopic appendectomy, open 

appendectomy, complications.

Original research work

Complications after Laparoscopic 
Appendectomy for Complicated 

Appendicitis

Andrej Nikolovski
University Surgical Clinic “St. Naum Ohridski”, Macedonia del 

Norte
andrejnikolovski@ymail.com

Shenol Tahir
University Surgical Clinic “St. Naum Ohridski”, Macedonia del 

Norte
senol_tahir2002@yahoo.com

Dragoslav Mladenovikj
University Surgical Clinic “St. Naum Ohridski”, Macedonia del 

Norte
dmladenovik@hotmail.com

     1

https://doi.org/10.15388/LietChirur.2020.19.23


Lietuvos chirurgija, 2020, vol. 19, núm. 1-2, ISSN: 1392-0995 / 1648-9942

PDF generado a partir de XML-JATS4R por Redalyc
Proyecto académico sin fines de lucro, desarrollado bajo la iniciativa de acceso abierto

Introduction

Acute appendicitis (AA) remains a diagnostic and therapeutic 

challenge as one of the most common abdominal emergencies with 

still imprecisely explained ethiopathogenesis [1]. The inflammatory 

appendicular process can subside with or without given antibiotic 

therapy [2, 3]. Otherwise, its progression can lead to an irreversible 

changes in the appendicular wall, finally resulting in perforation with 

all the following consequences [2]. At the same time, it represents the 

complicated form of acute appendicitis (complicated appendicitis – 

CA).

Complicated appendicitis is described as gangrenous appendicitis 

with or without macroscopically visible perforation or limited 

periappendicular abscess. In cases of free perforation, a diffuse 

secondary peritonitis can be present [1, 4].

More than 90% of AA cases are treated with surgery and the rate of 

use of laparoscopic appendectomy has surpassed the open method. In 

addition, a study that analyzes the data from the Nationwide 

Inpatient Sample (NIS) in the USA, in the period 2004–2011, shows 

continuous rising trend of laparoscopy usage. In 2004, it was used in 

43.3%, while in 2011 the usage rose up to 75% of all performed 

appendectomies [5].

The complications associated with the procedure can be intra and 

postoperative. Unintentional bowel injury and bleeding are rare.

The postoperative ones can be graduated in minor and major 

complications. Most common minor postoperative complications are 

presented as sterile wound collections (seroma, hematoma), wound 

infection and paralytic ileus. Major complications, always expected 

and analyzed in the postoperative period, are bleeding, 

intraabdominal abscess (IAA), mechanical bowel obstruction, 

appendicular stump leak with stercoral fistula and laparotomy wound 

disruption (in open appendectomy) [6]. Some of them require 

additional intervention with or without general anesthesia. Rate of 

postoperative complications ranges between 3% and 28.7% [7].

A statistically significant higher rate of complications is reported 

(up to 35.5%) in cases of complicated appendicitis. Major factor is the 

complicated appendicitis itself [8]. Other analyzed risk factors for 

postoperative complications are female gender, ASA classification of 

2 and more, age over 38.5 years and operative time more than 77 

minutes [8, 9].

Objectives

This study assesses the postoperative complications in patients 

operated for complicated appendicitis with laparoscopic and open 

method.

Material and methods
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Study design. This prospective interventional clinical study is 

conducted in our clinic in the period of 16 months. All patients or 

their parents signed the written informed consent for the procedure 

and for the study.

Patients. Sixty one patient with the age of 15 and more were 

included in the study in whom a complicated appendicitis was 

revealed during open and laparoscopic surgery. Grades of 

complications were: appendicular gangrene, appendicular 

perforation/rupture, periappendicular abscess and diffuse purulent 

peritonitis.

Operative techniques. One surgeon with mastered learning curve 

of more than 50 cases performed the laparoscopic procedure, and 

other two senior surgeons used the open method. For open 

appendectomy, McBurney and right pararectal incisions were used, 

while a standard tri port technique for the laparoscopic procedure 

(supraumbillical, suprapubic and left iliac fossa) was used. In cases of 

diffuse peritonitis a routine generous abdominal irrigation and 

suction was used. Abdominal drainage was not used routinely and it 

depended by the surgeons preference.

Perioperative interventions, treatment and follow up. Standard 

antibiotic prophylaxis was administered one hour prior the incision 

with 2 g of third generation Cephalosporine. Additional 

intraoperative 500 mg of Metronidazole was given intraoperatively. 

Both were continued in the next two postoperative days in doses of 

2x2 g and 3x500 mg, respectively. Antithrombotic prophylaxis was 

conducted in all patients during the hospitalization period.

The postoperative follow up period duration was 30 days.

Statistics. A computer software SPSS for Windows v.23.0 was 

used for data analysis. Normality testing was done by using the 

Kolmogorov-Smirnov and Shapiro Wilk’s tests. Pearson Chi-square 

and Fisher exact test were used for qualitative data samples, while the 

Student t test and Mann-Whitney U test were used for quantitative 

data samples between the two groups. The values of p < 0.05 were 

taken as statistically significant.

Results

The patients were divided in two groups (laparoscopic-LA and 

open-OA). In terms of gender and age, the patients were presented as 

homogeneous groups. Male gender dominated in the two groups 

(65.6%, 62.1%, respectively; p = 0.77). Patients treated with 

laparoscopy were younger, with no significance (37.7±1.1 vs 

42.8±16.2; p = 0.23). Both groups did not differ statistically in 

Leukocyte count (p = 0.66), CRP value (p = 0.54) and ASA 

classification (p = 0.12). Preoperative average values of Leukocytes 

were increased in both groups (15.9±3.9, 15.5±4.5, respectively). 

CRP presented with lower mean average values in the LA group 

without statistical significance (84.8 vs 92.8) (Table 1).
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Table 1

Patient characteristics

Variable LA OA p

Operated n n = 32 n = 29

Male n (%) 21 (65.63) 18 (62.07)

X
2
= 0.08 p = 0.77

Female n (%) 11 (34.4%) 11 (37%)

Age (mean±SD) 37.7±16.1 42.8±16.2 t = 1.22 p = 0.23

Leukocyte (mean±SD) 15 940±3 955/mm
3

15 465±4 550/mm
3

t = 0.44 p = 0.66

CRP (mean±SD) 111.69±89.6 84.8 126.02±93.9 92.8 Z = 0.6 p = 0.54

ASA n (%) 1 2 3 21 (65.63) 8 (25) 3 (9.38) 11 (37.93) 13 (44.83) 5 (17.24) 0.12 *

X
2
 (Pearson Chi-square), t (Student t-tests), Z (Mann-Whitney test), *Fisher exact
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The intraoperative finding was without statistical significance in 

both groups. Gangrenous appendicitis and diffuse peritonitis was 

more common in the LA group (15.75% and 13.8%, respectively; 

28.1% and 20.7%, respectively), while perforation and 

periappendicular abscess were more common in the OA group 

(48.3% and 43.75%, respectively; 17.2% and 9.4%, respectively).

Conversion was done in one patient due to diffuse intraabdominal 

inflammatory process and technical inability to continue with 

laparoscopy in safe manner.

The results showed statistically significant difference in the 

operative time between the groups. The laparoscopic procedures were 

shorter (69.0±23.5 vs 79.4±15.6 min, p = 0.048).

There was no intra and postoperative mortality, and no cases of 

intraabdominal organ injury (Table 2).

Postoperative complications occurred in 16 patients (26.2%), 7 in 

LA and 9 in the OA group.

LA group had 5 minor and 2 major complications. Sterile wound 

collections (1 seroma and 2 port hematomas) occurred in 3 patients.

Two patients presented with postoperative pyrexia without the 

need of any additional intervention. There were no cases of wound 

infection. One patient was reoperated for early postoperative 

mechanical bowel obstruction and had uneventful postoperative 

period. One patient presented with postoperative IAA and it was 

successfully evacuated and drained by CT guidance (Figure 1).
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Table 2

Intraoperative data

Variable LA OA p

Intraoperative finding n (%) Gangrene Perforation/rupture Abscess Diffuse 

peritonitis

6 (15.75) 14 (43.75) 3 (9.38) 9 

(28.13)

4 (13.79) 14 (48.28) 5 (17.24) 6 

(20.69)

0.73 * X
2
= 0.13; p = 0.72 0.46 * X

2
 = 0.45; p = 

0.5

Operative time (mean±SD) 69.0 min±23.5 79.4 min±15.6 t = 2.02; p = 0.048

Conversion n (%) 1 (1.63) / /

X
2
 (Pearson Chi-square), t (Student t-tests), *Fisher exact
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Figure 1

IAA evacuation and drainage

In the OA group there were 9 patients with complications (8 

minor and 1 major). Wound seroma was noted in 2 patients, and 

wound infection occurred in 4 patients. One patient presented with 

allergic dermatitis. In one patient a stercoral fistula occurred and 

closed spontaneously without additional intervention.

The statistical difference in frequency of postoperative 

complications in the two groups was confirmed only for the wound 

infection (p = 0.045) in favor of the laparoscopic group.
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Table 3

Postoperative data and complications

Variable LA OA p

Seroma/hematoma n (%) 3 (9.38) 2 (6.9) 0.55 *

Wound infection n (%) 0 4 (13.79) 0.045 *

Pyrexia n (%) 2 1 1.0 *

Alergic dermatitis n (%) 0 1 (3.45) 0.47 *

Postoperative mechanical bowel obstruction n (%) 1 0 0.52 *

IAA (%) 1 (3.13) 0 0.52 *

Stercoral fistula (%) 0 1 (3.45%) 0.47 *

Operative reintervention n (%) 1 (3.13) 0 0.52 *

Length of stay (mean±SD) Median 4.3±2.4 4 5.9±2.2 6 Z = 3.9 p = 0.00001

Readmissions 1 (3.13) 0 1.0 *

Overall morbidity n (%) 7 (21.8) 9 (31.03) p = 0.59 *

Z (Mann-Whitney test), *Fisher exact
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Length of stay was statistically shorter in the LA group (p = 

0.00001) with median length of stay of 4 days vs the open group with 

median length of stay of 6 days.

One patient in the LA group was readmitted.

Discussion

Certain advantages of the laparoscopic technique do not fulfill the 

expectations for its superiority over the open appendectomy as when 

it is used for uncomplicated appendicitis. There are still controversies 

and unanswered questions regarding the incidence of postoperative 

complications when laparoscopy is compared with the open 

appendectomy for the treatment of CA. Special emphasis is placed on 

the incidence of major complications, especially the IAA.

At it is written in the introduction of this study, the complication 

rate after appendectomy for complicated appendicitis can be as high 

as 35.5%.

Postoperative complication occurrence is associated with the 

intraoperative finding, in this case, the difficult finding of 

complicated appendicitis. It is a significant risk-factor for 

postoperative complications by itself [9].

One of the first studies for the laparoscopic treatment of CA is 

published in 2001 [10], while the first prospective study that reveals a 

positive trend of feasibility of laparoscopy is published in 2006 [11].

The latest relevant medical publications confirm that the 

laparoscopic appendectomy has determined its place in the treatment 

of CA as a modern and safe method. It represents serious competitor 

to the open method all around the world.

The severity of the inflammatory process can prolong the operative 

time in LA especially when an additional adhesiolysis, partial 

resection of great omentum, irrigation and suction of the abdominal 

cavity are required. Manipulation of the patient’s position, which can 

cause difficulties in proper positioning of the laparoscopic 

instruments, is often required [12].

Regardless of the intraoperative finding, the surgeons experience 

and the technical capabilities are important factor that has an impact 

on the operative time. Mastering the learning curve for LA reduces 

the operative time [12, 13]. This study showed statistically significant 

shorter operative time in the laparoscopic group.

The conversion rate for laparoscopic appendectomy ranges 

between 0% and 47% [14–18]. Factors associated with the risk for 

conversion are: comorbidity presence, retrocecal position of the 

appendix, diffuse peritonitis and appendicular abscess [19–22]. In 

this study, one conversion was done due to the severity of the 

inflammatory process.

Laparoscopy results with statistically significant lower rate of 

wound infection when compared with the open technique, regardless 

of the severity of the intraoperative finding [12, 14–16, 23, 24]. Our 

series, as expected, showed that the wound infections were more 

often present in the OA group with statistical significance.
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Intraabdominal abscess occurrence is a serious postoperative 

complication that requires adequate treatment (sometimes a surgical 

one). Different series show heterogeneous data about its rate when 

compared between LA and OA [12, 16, 25–28]. Certain attempts are 

made in order to reduce its incidence such as reduction of the 

pneumoperitoneum pressure (low intraabdominal pressure) for 

eventual positive impact on bacterial translocation in the 

bloodstream [29, 30]. Further, pus collection suction with complete 

adhesiolysis and generous intraabdominal lavage with multiple drains 

are proposed [28]. Other authors suggest that intraabdominal lavage 

rises the incidence of IAA so they recommend only pus collection 

suction [12, 31, 32]. A third party series showed no difference 

between irrigation and suction versus suction alone that affects the 

IAA formation [33–35]. In our study, we used generous irrigation 

and suction and also a mandatory adhesiolysis. Intraabdominal 

drainage was used always in cases of diffuse peritonitis and 

periapendicular abscess, while in the rest of the cases, the indication 

for drainage was relative. There was one case of IAA in the LA group, 

which was statistically with no significance.

The IAA treatment can be operative (laparotomy) or with US or 

CT-guided percutaneous drainage. The minimal invasiveness of the 

procedure, its efficiency (over 90% successfulness) and no need for 

general anesthesia, makes the percutaneous drainage first choice 

method for post appendectomy IAA. However, it has some 

limitations when a diffuse interintestinal collections are present [36–

38].

The length of stay in the LA group was significantly shorter. Most 

of the published comparative series, meta-analyses and reviews also 

show a statistically significant shorter length of stay when compared 

with the open appendectomy [12, 26, 39–45].

Conclusion

Laparoscopic appendectomy is established method in the 

treatment of complicated appendicitis, as a safe alternative to the 

open appendectomy. Some of the surgeons still have doubts about its 

quality and advantages over the open method. It is probably due to 

the heterogeneity of the reports that focus on the postoperative major 

complications. Still, the statistical significance of the low rates of 

wound infections, shorter length of stay, lesser postoperative pain, 

better cosmetic results, faster recovery and socialization make the 

laparoscopy always the current method in the treatment of CA, and 

also popular for scientific research.
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