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Abstract 

Background: Laparoscopic appendectomy (LA) is widely performed in 
many countries around the world. It is popular for mainly the 
complicated appendicitis, which includes perforated or gangrenous 
appendicitis with or without localized or disseminated peritonitis. 
Another option, Open appendectomy has been the treatment of choice 
for more than a century since its introduction by McBurney in 1894, 
and the procedure is standardized among surgeons. The purpose of 
this study is to evaluate LA compared with open appendectomy (OA) 
for complicated appendicitis. Material & Methods: This study has 
retrospectively analyzed the clinical records of 245 patients who had 
undergone appendectomy for complicated appendicitis within the time 
period of June 2021 to June2023. Among the 200 patients, 111 had 
undergone LA, 84 had conventional open appendectomy (OA), and 5 
patients had conversion to the open procedure after laparoscopy. The 
total LA group was subdivided into ‘‘early experience group consisting 
cases 1 to 200’’ and ‘‘late experience consisting LA: case 201 to 245.’’ We 
defined the early LA group as the comparison group to minimize 
selection bias. Results: Patient demographics were found similar 
between the early LA and OA groups (P<0.05). Wound infection was 
significantly more frequent in the OA group (P< 0.05) than LA. Intra-
abdominal infection was equally common in the two groups. The 
overall rate of postoperative complications was significantly higher in 
the OA group (32.1%) in comparision with the early LA group (18%; P< 
0.05). This incidence was 12.8% in the total LA group. In terms of 
hospital stay, the early LA group (10.6 ± 3.9 days; P< 0.05) had 
significantly shorter stay than 8.9 ± 3.7 days in the total LA group. 
Conclusions: This study found that, LA is comparatively safe and 
successful even for the treatment of complicated appendicitis than OA 
if performed by an experienced surgeon. 
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INTRODUCTION 

In the sixteenth century appendicitis was first 
recognized as a disease entity and was called 
perityphlitis. McBurney had described the 

clinical findings in 1889. In management of 
perityphlitis, minimal access surgery has been 
proved to be useful surgical technique. New 
standards have been laid out for different 
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indications. Laparoscopic appendectomy is 
being done when laparoscopic 
cholecystectomy has shown unequivocal 
advantages over the open method. In the 
young female the cause of lower abdominal 
pain is often assumed as gynecological. 
Gynecologists perform diagnostic laparoscopy 
frequently. A German gynecologist, Semm, 
performed the first laparoscopic 
appendectomy in 1983.[1] Since then, the use of 
laparoscopy method to treat acute appendicitis 
has been controversial; however, laparoscopic 
surgery is gradually being considered as the 
‘‘gold standard’’ for uncomplicated 
appendicitis.[2,3] In this regard, all prospective, 
randomized trial meta-analyses have come to 
the conclusion that laparoscopic 
appendectomy (LA) is better than,[4,5,6,7,8] or as 
good as [9] open appendectomy (OA) in terms 
of postoperative wound infections, the 
requirements for analgesia, the length of stay 
in the hospital, the time period before 
returning to work, and overall recovery. The 
role of laparoscopy in complicated appendicitis 
remains contentious, and OA is advocated.[9] 
Perforated appendicitis happens in 20-30% of 
patients with intense an infected appendix.[10] 
Postoperative complications like wound 
infection and intra-abdominal abscess are 
strongly linked to this condition.[11] A couple of 
reports have shown an increment of irresistible 
difficulties after LA for a ruptured 
appendix.[12,13] The Cochrane Database Review 
came to the conclusion in 2002 that the effects 
of LA on perforated appendicitis required 
additional research and that the clinical effects 
were "small and of limited clinical relevance." 
Many authors still believe that LA may not be 
beneficial for patients with perforated 
appendicitis,[3,14] due to the high rate of intra-

abdominal abscesses observed in the early 
years. The purpose of this study was to assess 
LA compared with open appendectomy (OA) 
for complicated appendicitis, with emphasis on 
operative results and complications. 

Objective of the study 

• General objective: The primary purpose of 
this research is to compare the efficacy of LA 
with open appendectomy (OA) for 
complicated appendicitis. 

• Specific objective: The current study aims to 
emphasis on operative results and 
complications of LA and OA. 

MATERIAL AND METHODS 

This retrospective study was designed to 
compare the outcomes and efficacy of LA with 
open appendectomy (OA) for complicated 
appendicitis among adult patients with 
complicated appendicitis who were aged more 
than 18 years. This study was conducted in the 
Department of ………., Tairunnessa Memorial 
Medical College, Gazipur, Bangladesh during 
June 2021 to June 2023. In this 24 months 
period, 200 patients of different age group and 
different gender came in this hospital with 
complicated appendicitis.  

200 patients who had undergone 
appendectomy for complicated appendicitis 
among which 111 underwent LA, 84 
underwent conventional OA, and five 
underwent CA  

Inclusive criteria 

Patients who had complicated appendicitis 
were included in this study. Previous history 
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of laparotomy was not a contraindication for 
LA. 

Exclusion criteria 

Any participants with pregnancy were 
excluded of this study.  

LA was performed by means of three ports. A 
10-mm subumbilical port was introduced by 
utilizing the open strategy to make a 
pneumoperitoneum. Two 5-mm ports were 
embedded in the right lateral and suprapubic 
region, or in the left lower quadrant and 
suprapubic region. The operation was done in 
the standard way observed by essential 
conclusion of the abdominal wound. The two 
groups of patients went through careful 
peritoneal lavage utilizing large volumes of 
warmed saline. Drains were utilized as needs 
be. Until the sepsis subsided, all patients 
received 1,000 mg of cefmetazole sodium 
intravenously prior to surgery. Analgesics with 
intramuscular pethidine and an oral pain 
reliever (loxoprofen sodium) were given on 
request. Statistical analyses were performed by 
utilizing one-way analysis of variance 
(ANOVA) and post-hoc tests with Bonferroni 
adjustment, v2 test for correlation of the factors 
among the three groups, and Mann-Whitney U 
test and v2 test between the two groups. 
Statistical significance was set at P< 0.05. 
Ethical clearance was taken from the hospital 
ethics committees as required. Informed 
written consent paper was signed by the 
patients. 

RESULTS  

[Table 1] presents patients’ demographic and 
clinical data. There were 200 patients 
diagnosed with complicated appendicitis in the 

early group: 84 underwent conventional OA, 
111 had LA, and five had CA. No significant 
differences in age, sex, white blood cell counts, 
C-reactive protein score, and abscess formation 
were found among the groups. The operating 
time for early LA ranged from 45 to 300 (120.4 
± 41) min, significantly longer than that in OA, 
ranged from 28–240 (mean, 95.8 ± 46.7); P< 
0.05. The operating time for total LA ranged 
from 36 to 300 (mean, 116.7 ± 45) min. The 
volume of intraoperative blood loss for OA 
ranged from 2 to 300 (mean, 90.4 ± 108) ml, 
significantly greater than that in early LA 
ranged from 1 to155 (mean, 32.6 ± 36) ml; P< 
0.05). The bleeding volume for total LA ranged 
from 1 to 155 (mean, 26.2 ± 33) ml. Patients in 
the early LA group, 4.1 ± 3.2 times, required 
oral administration of analgesics less 
frequently than OA, 6.4 ± 4 times (P<0.05). The 
time to adequate oral intake was significantly 
shorter for the early LA group (P<0.05). The 
mean hospital stay was 8.9 ± 3.7 days for the 
total LA group, 10.6 ± 3.9 days for the early LA, 
and 16.6 ± 11.8 days for the OA group. The 
hospital stay was significantly shorter for the 
early LA group than the OA group (P<0.05) 
[Table 2]. The rate of postoperative 
complications was higher in the OA group 
than LA (P<0.05) [Table 3]. Wound infection 
was found higher in 23.8% of patients in the 
OA group (P<0.05), in the early LA12.5%, and 
in the total LA 6.4%. The frequency of intra-
abdominal infections was quite similar 
between early LA and OA group. In the early 
LA group, four patients developed intra-
abdominal abscess: two in the pelvic region, 
and two in the retrocecal region. In terms of 
intra-abdominal abscess, the OA group 
showed the same outcome. Surgical drainage 
of the retrocecal abscess was necessary in one 
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patient each in both groups. The other patients 
with an intra-abdominal abscess were treated 
with antibiotics and obtained successful result. 
The occurrence of small-bowel obstruction also 
was similar between the early LA and OA 
groups. In two patients of the OA group, 
adhesive intestinal obstruction occurred 
shortly after surgery and they were treated 
conservatively. Other postoperative 
complications included enteritis in one patient 
and pneumonia in two patients of the OA 
group. Five patients were converted to the 
open procedure after laparoscopy (CA) which 
included three patients with difficult dissection 

and two patients with extensive cecal 
adhesions. In five converted cases, the 
operating time ranged from 139 to 200 with 
mean, 167.6 ± 22 min. The amount of 
intraoperative bleeding ranged from 30 to 100 
with mean, 73.1 ± 29 ml. The time to adequate 
oral intake was 5.2 ± 2.8 days, and the mean 
hospital stay was 14.8 ± 8.4 days. The hospital 
stay was prolonged in the CA group which 
was not significant. There were two cases of 
wound infection, but none of intra-abdominal 
infection [Table 2 and 3]. All converted cases 
were included in the early experience group. 

 
Table 1: Demographic characteristics of the study patients 
 OA Early LA CA Total LA 

No. of patients 84 111 5 200 

Male/female ratio* 44/40 65/46 3/2 112/88 

Age (yr)* 34.3 ± 18 37.8 ± 11 33.2 ± 16 35.2 ± 18 

WBC (mm3)* 13700 ± 1530 13880 ± 3772 14720 ± 1470 13900 ± 3740 

CRP (mg/dl)* 13.4 ± 9.5 14.5 ± 9.2 10.1 ± 2.23 14.8 ± 9.8 

Abscess formation* 49 32 2 88 

Gangrenous appendicitis* 34 23 1 57 

Local peritonitis* 32 21 2 50 

Diffuse peritonitis* 18 12 2 34 
OA open appendectomy, LA laparoscopic appendectomy, CA converted to the open procedure after laparoscopy, WBC white blood 
cell count, CRP C-reactive protein score 
* P>0.05 (not significant) between all group 

 
Table 2: Operative outcomes 
 OA (n = 84) Early LA (n = 111) CA (n = 5) Total LA (n = 

200) 

Operative time (min)*, 

**, *** 

95.8 ± 46.7 120.4 ± 41 167.6 ± 22 116.7 ± 45 

Bleeding volume(ml)* 90.4 ± 108 32.6 ± 36 73.1 ± 29 26.2 ± 33 

Analgesic use (times) 

Pentazosine**** 1.2 ± 1.6 1.1 ± 0.9 1.3 ± 1.1 0.8 ± 1.2 

Loxoprofen sodium*, ** 6.4 ± 4 4.1 ± 3.2 6.7 ± 3.9 4.2 ± 2.9 

Oral intake (days)* 3.6 ± 2.5 2.9 ± 2.2 5.2 ± 2.8 2.7 ± 2.1 

Hospital stay (days)* 16.6 ± 11.8 10.6 ± 3.9 14.8 ± 8.4 8.9 ± 3.7 
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OA open appendectomy, LA laparoscopic appendectomy, CA converted to the open procedure after laparoscopy * P \0.05 early LA vs. 
OA 
** P<0.05 early LA vs. CA 
*** P<0.05 OA vs. CA 
**** P> 0.05 (not significant) between all groups 

Table 3: Postoperative complications 
 OA (n = 84) Early LA (n = 111) CA (n = 5) Total LA (n = 200) 

Overall complications* 27 (32.1%) 20 (18%) 2 (40%) 25 (12.5%) 

Wound infection* 20 (23.8%) 14(12.5%) 2 (40%) 13 (6.4%) 

Intra-abdominal abscess** 4 (4.8%) 4 (7.1%) 0 9 (4.5%) 

Small-bowel obstruction** 4 (4.8%) 2(1.8%) 0 6 (2.5%) 

Enteritis** 1 (1.2%) 0 0 0 

Pneumonia** 2 (2.4%) 0 0 0 
OA open appendectomy, LA laparoscopic appendectomy, CA converted to the open procedure after laparoscopy  
* P <0.05 early LA vs. OA 
** P>0.05 (not significant) between all groups 

 
DISCUSSION 

This research studied more than 200 patients 
with complicated appendicitis during a 2-years 
period and compared with conventional open 
appendectomy (OA), the early LA group had 
less analgesic use, shorter hospital stay, and 
lower presence of overall complications and 
wound infection. Similar occurrence of intra-
abdominal infections, and lower amount of 
intraoperative blood loss was found in LA 
compared to OA, though the operating time 
was longer. Moreover, the operative results 
and complication rates indicates a tendency to 
improve in the total LA group.  

A study demonstrates the controversy 
regarding the usefulness of LA for patients 
with complicated appendicitis persists. For 
instance, information related to postoperative 
confusions are inconsistent. It was accounted 
for that the gamble of intra-abdominal 
abscesses in patients with convoluted a 
appendicitis expanded after laparoscopic 
appendectomy.[15,16] In the meantime, different 
researches noticed no critical expansion in 

complexities among those patients and 
reasoned that laparoscopy was an option in 
contrast to the open system even in patients 
with punctured appendicitis.[17,18,19] One study 
found that laparoscopic appendectomy was 
not contraindicated for such patients because 
standardized LA surgical techniques reduced 
the rate of complications.[14] In 2001, Wullstein 
et al,[20] first detailed a review concentrate on 
that showed that the goal benefits of a 
negligibly intrusive procedure for muddled an 
infected appendix were laid out. Until 2005, the 
reports on LA for convoluted a ruptured 
appendix comprised exclusively of little review 
investigations and incorporated no huge 
imminent, randomized preliminaries. In 2006, 
Towfigh et al,[21] revealed an enormous series 
in light of tentatively gathered information for 
convoluted an appendicitis, showing that LA 
ought to be considered as the first-line 
approach for all patients with a appendicitis. 

The present laparoscopic results are 
comparable to the majority of the series 
revealed in the writing, and backing the 
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finishes of Wullstein et al,[20] Ball et al,[22] Cueto 
and others,[19] Towfigh and others,[21] and 
others, who found that LA enjoys unique 
benefits for patients with confounded an 
infected appendix. In this current review, LA 
extraordinarily further developed the 
postoperative generally complexities rate and 
wound infection rate. The lower wound 
contamination rate might be on the grounds 
that an endoscopic pack was constantly used to 
eliminate the example, subsequently staying 
away from direct contact with the trocar 
wounds. The event of postoperative intra-
stomach ulcer was comparative between the 
early LA and OA gatherings, albeit somewhat 
higher than that recently portrayed (2.8%).[19] 
However, the incidence of intra-abdominal 
infection decreased to 4.3% in the entire LA 
group. This was perhaps on the grounds that 
our laparoscopic strategy turned out to be 
more modern. It was accounted for that CT or 
US-directed boil seepage with anti-infection 
agents for the treatment of complicated 
appendicitis is protected and successful.[23] 
This strategy isn't generally in fact achievable, 
may open the patient to extra grimness, and 
has not been basically assessed for its sign. 

Brandt et al,[24] revealed a case-controlled study 
to look at the consequences of percutaneous 
drainage versus anti-microbial treatment alone 
in patients with Hinchey II diverticulitis, which 
showed that anti-infection treatment alone is 
by all accounts a protected option at whatever 
point percutaneous waste is in fact 
troublesome or dangerous. In case an activity 
couldn't be performed under serious general 
circumstances, like septic shock, and CT or US-
directed sore seepage could be performed 
effectively, this system would be viewed as a 

best option as a scaffold use for a medical 
procedure. In this review, the LA change rate 
was lower contrasted and those in the event of 
punctured a ruptured appendix detailed in the 
writing,[25,26] and there was no massive 
distinction between our muddled and simple 
cases (information not shown). This was logical 
in light of the fact that our essential specialist 
or directed specialist had broad involvement 
with laparoscopic medical procedure. The 
specialist's experience has been displayed to 
correspond with the pace of transformation to 
open methodology.[26] Ortega et al,[27] 
announced that the event of gut obstacle was 
higher in laparoscopic appendectomy for 
punctured a ruptured appendix than with the 
open methodology. The event of postoperative 
gut block in patients with muddled a ruptured 
appendix in this study didn't contrast between 
the early LA and OA gatherings. As a result of 
gaining experience with more advanced 
laparoscopic techniques, the rate of 
postoperative complications would also 
decrease if the operating time could be 
reduced, according to the current study. 

Concerning closure of the appendiceal stump, 
a few reports have shown clinical proof that 
inclines toward the standard utilization of 
endoscopic staplers.[28,29] The routine use of 
staplers in laparoscopic appendectomy 
probably would become a better option if they 
were as inexpensive as loops. In any case, 
impressive contrasts in costs actually exist 
between the two strategies. Furthermore, 
laparoscopic straight staplers require a 12-mm 
port for their presentation, and leaving metal 
staples on the stump or potentially in the 
stomach hole can cause bonds related short-gut 
block or development of pseudopolyps in the 
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cecum.[30,31,32] In the review place laparoscopic 
preknotted circles are regularly utilized, and 
staplers are applied in LA, especially for 
troublesome cases, for example, those with 
puncture or serious irritation at the 
appendiceal base. We involved staplers in 
three patients of the complete LA gathering to 
separate the supplement since analyzation was 
troublesome or there was serious irritation. 
Less wound contamination during surgery, 
direct visualization, and sufficient saline 
irrigation of the contaminated peritoneal cavity 
are some of the technical advantages of LA. It 
can be referred that, LA may be recommended 
for patients with generalized peritonitis 
brought on by complicated appendicitis due to 
its usefulness. 

Limitations of the study: One limitation of the 
current study was being a single centered 
study which may not reflect the overall 
scenario of the whole country. A long duration 
of study also causes less accuracy as the 
treatment choice has probability to differ with 
time. 

CONCLUSIONS 

This research has studied different cases of LA 
and its outcome. The evidences has 
demonstrated that LA is comparatively 
acceptable procedure even for the treatment of 
complicated appendicitis if performed by an 
experienced surgeon. 
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