
ABSTRACT 

Background: We are trying to detect the 

optimum approach for appendectomy in 

morbidly obese patients by evaluating 

laparoscopic appendectomy (LA) and 

open appendectomy (OA) techniques 

applied in this group of patients. 

Material and Methods: The records of 

314 patients who underwent appendecto-

my for acute appendicitis between Au-

gust 2016 and August 2018 were ana-

lyzed retrospectively. Exclusion criteria 

were: those under 18 years, body mass 

index (BMI) 40 kg/m2, and those with a 

perforation and/or appendicular mass. 

The remaining 105 patients were in-

volved in the study. The patients were 

classified into 2 groups: group A, in-

cludes 50 patients underwent LA and 

group B, includes 55 patients underwent 

OA. Socio-demographic data, operative 

time, surgery-related superficial surgical 

site infection (sSSI), intra-abdominal 

complication, non-surgical complication, 

and length of postoperative hospital stay 

were recorded. 

Results: No statistically significant vari-

ations was detected between LA and OA 

groups in terms of age and gender 

(P=0.51, P=0.69 respectively). However, 

the average BMI value in the LA group 

was found to be significantly higher 

(P<0.001). Operative duration and length 

of hospital stay were shown to be signifi-

cantly lower in the LA group (P<0.001, 

P<0.001, respectively). Overall compli-

cations and superficial SSI were found to 

be significantly lower in the LA group 

(P=0.023, P=0.032, respectively). 

Conclusion: Inspite of LA did not have 

an obvious advantage over OA in mor-

bidly obese patients; it should be empha-

sized that laparoscopic surgery may be 

preferred because of many advantages 

such as a shorter length of postoperative 

hospital stay and minimal risk of SSI. 

INTRODUCTION 

Background: 

Acute appendicitis is an inflamma-

tion of vermiform appendix. It  is one of 

the most common causes of abdominal 

pain  and one of the most common indi-

cations for an emergency abdominal 

surgery all-over the world (Williams, 

1983; Von Titte et al., 1996). The inci-

dence is approximately 233/100,000 

population and is highest in the 10-to-19-

year-old age group. It occurs most com-

monly in the second and third decades of 

life. Acute appendicitis is higher among 

males (male to female ratio of 1.4:1), 

who have a lifetime incidence of 8.6% 

compared with 6.7% for females 

(Noudeh  et al., 2007). 
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The prevalence of obesity increase 

in the world since 1980 and become the 

double, and it has been reported to be 

approximately 12% (Afshin  et al.,  

2017). Now obesity is a common prob-

lem, so general surgeons will have to 

undergo appendectomy in morbidly 

obese patients, with an increasing fre-

quency. Open surgery in morbidly obese 

patients is associated with larger wounds, 

more postoperative pain and more pul-

monary complications than normal 

weight population (Delaney et al., 2005). 

One study reported, although LA had an 

advantage in terms of shorter postopera-

tive hospital stay in comparison to OA, it 

was reported that it has some disad-

vantages, such as longer operative time 

(Mc Burney, 1894). 

So, unlike laparoscopic cholecys-

tectomy for gall bladder stones, LA has 

still not become the standard approach in 

the management of acute appendicitis. 

Considering that the difficulties of ab-

dominal surgery can be even greater in 

the morbidly obese patients, detection of 

the ideal approach for appendectomy for 

this type of patients becomes more im-

portant. 

We are trying in the current study 

to detect the ideal technique for appen-

dectomy in this patient group by evaluat-

ing both approaches (LA and OA) in 

morbidly obese patients. 

MATERIAL AND METHODS 

Study design: 

This was a retrospective analysis of 

314 patients who underwent appendecto-

my for acute appendicitis between Au-

gust 2016 and August 2018, 196 patients 

excluded from the study based on exclu-

sion criteria (84 patients <18 years,91 

patients with BMI < 40Kg/m2 and 21 

patients with perforated and appendicular 

mass). We could not access the data of 

13 of morbidly obese patients and under-

went appendectomy. The data of the re-

maining 105 patients were analysed 

(Figure 1). This study was conducted at 

the general surgery department, Benha 

university hospital. 

Inclusion criteria:  

1. Age ≥ 18 years. 

2. BMI ≥ 40. 

Exclusion criteria: 

1. Age < 18 years. 

2. BMI < 40. 

3. Perforated appendix. 

4. Appendicular mass. 

After the approval of the study by 

the ethical committee of Faculty of Medi-

cine, Benha University, and after obtain-

ing written informed consent from the 

patients for participation in the study, 

patients were fully informed about the 

hazards and benefits of the surgery. The 

patients were divided into two groups: 

group A, includes 50 patients underwent 

laparoscopic appendectomy (LA) and 

group B includes 55 patients underwent 

open appendectomy (OA). Preoperative 

full detailed history, physical examina-

tion, routine laboratory investigation and 

abdominal computed tomography (CT) to 

confirm the diagnosis of acute appendici-

tis. Demographic data, operative time, 

SSI, intra-abdominal complications, non-

operative complications, and duration of 

hospital stay were recorded. 
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Operative technique:  

All patients received venous throm-

bo-embolic (VTE) prophylaxis at the 

beginning of surgery in the form of elas-

tic stocking and subcutaneous injection 

of 5000 IU heparin. In addition to 

prophylactic antibiotics 1 hour before the 

incision time. 

A. Open appendectomy (OA) 

OA was done via McBurney inci-

sion. The mesoappendix was dissected 

and ligated. After the appendix was re-

moved, the appendix stump was closed 

with Z-suture or purse-string suture. 

B. Laparoscopic appendectomy (LA) 

 In LA, three ports (infra umbilical, 

suprapubic, and left lower quadrant) was 

used. In two cases, the fourth trocar was 

placed in the right lower quadrant. The 

mesoappendix was dissected with mono-

polar electrocautery. The appendix artery 

was ligated with endoclips. The appendix 

stump was closed with an extra-

corporeally prepared endoloop. The ap-

pendix was taken out of the abdomen 

through the left lower quadrant port with 

the help of a Lap-bag. After the appendix 

was taken out of the abdomen, a wash 

and/or Jackson-Pratt drain was placed in 

case of suspicion of intraperitoneal con-

tamination.  

In both groups, no other surgical 

procedures were performed in addition to 

the appendectomy during the operation. 

For both techniques, the operative 

time (minutes) was recorded from the 

time of skin incision until the skin clo-

sure was completed. The postoperative 

hospital stay was detected [postoperative 

number of nights spent in the hospital]. 

The intra-abdominal abscess was defined 

as a collection diagnosed by ultrasonog-

raphy (U/S) or CT or as aspirating puru-

lent content under U/S guidance. 

Postoperative management: 

Liquid diet started 3 hours after 

surgery then the diet advanced to regular 

diet. Patients without drain discharged on 

the next morning while the patient with 

drain, the drain removed when the dis-

charge is minimal and the patient dis-

charged. 

Statistical Analysis 

The SPSS 22.0 (Statistical Package 

for Social Sciences, IBM Inc., Chicago, 

IL, USA) package program was used for 

statistical analysis of the data. A chi-

square test was used to compare the 

groups related to categorical variables. In 

the parametric data, a Student’s t-test 

was used in the comparison of the two 

groups, and the Mann-Whitney U test 

was used for non-parametric data. A p-

value of less than 0.05 was considered 

statistically significant. 

RESULTS  

There were 50 patients in the group 

A (LA) and 55 patients in the group B 

(OA). There was no significant differ-

ence between the two groups regarding 

age and gender. However, the average 

BMI value in the group A was found to 

be statistically significantly higher than 

in the group B. Furthermore, there was 

no significant difference in comorbidities 

between both groups. Socio-

demographic and comorbidity data are 

summarized in Table-1. It was found that 

the average duration of surgery in the 

group A was significantly shorter than 

the group B. In addition, the average 

length of postoperative hospital stay in 
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Figure (1): Flow chart for the patients included in the study. 
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314 patients with appendectomy   

were recorded 

139 patients 

118 patients 

84 patients under 18 years 

91 patients with BMI less than 

40 kg/m2 

21 patients with perforated            

appendix and appendicular mass 

105 patients were included             

in the study 

Data of 13 patients were inaccessible 

230 patients 



the group A was found to be significant-

ly shorter in comparison to group B. 

Data on the operative time and the length 

of hospital stay are shown in Table-2. 

None of the patients who underwent LA 

required conversion to open surgery. 

Regarding complications in our study, it 

was found that complications in the 

group A were significantly lower com-

pared to the group B. In the group A, 3 

patients (6%) developed intra-abdominal 

abscess, and 2 patients (4%) developed 

surgical site infection (SSI) and chest 

infection, while in the group B, 10 pa-

tients (18.2%) had sSSI, 3 patients 

(7.3%) had an intra-abdominal abscess, 4 

patients had pneumonia (9.1%) 1 patient 

had sSSI and intra-abdominal abscess, 

and 1 patient had pneumonia and sSSI. 

Data on postoperative complications are 

illustrated in Table-2. No mortality was 

recorded in both groups. 

Table (1): Demographic and comorbidities data  

  
 Group A (LA) 

n=50 

 Group B (OA) 
n=55 

  
p value 

Age (mean ±SD) 35.26±4.71 37.42±5.63 0.51 

BMI (kg/m
2
) (mean ±SD) 43.10±3.23 40.72±1.56 <.001 

Gender 

  Female n (%) 21 (42) 33 (60) 0.69 

  Male n (%) 29 (58) 22 (40)   

Comorbidity 

  Type 2 DM n (%) 15 (30) 12 (21.8) 0.614 

  HT n (%) 11(22) 16 (29.1) 0.446 

  OSA n (%) 7 (14) 4 (7.3) 0.283 

  CAD n (%) 2 (4) 3 (5.5) 0.591 

SD: Standard Deviation, LA: Laparoscopic appendectomy, OA: Open appendectomy, 

DM: Diabetes mellitus, HT: Hypertension, OSA: obstructive sleep apnea, CAD: coro-

nary artery disease, BMI: Body Mass Index. 
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DISCUSSION  

Acute appendicitis is a common 

cause of acute abdomen all over the 

world, with an overall lifetime incidence 

of about 100-206/100,000 person in the 

general population (Ferris et al., 2017). 

In 1894, OA which was first described 

by Mcburney was used as a standard 

technique until the 1980s (Mc Burney, 

1894). With the increasing usage of LA, 

which was first done by a gynecologist 

Kurt Semm in 1983, OA has been ques-

tioned (Saia et al., 2012; Semm1983). 

Inspite of LA has some better aspects in 

comparison to OA, such as incidence of 

SSI, less postoperative pain, and short 

length of postoperative hospital stay, the 

optimal approach is still not fully estab-

lished (Sauerland  et al., 2010). 

In the current study, it was found 

that the duration LA was significantly 

shorter than OA. This result is similar to 

that reported by Mason et al. (2012). It is 

considered that the surgeons who done 

LA in this study were experienced in 

minimal invasive surgery, which would 

explain the shorter operative time in pa-

tients undergoing LA. However, since 

the number of studies on morbidly obese 

patients undergoing appendectomy is 

small, and most of studies done on mor-

bidly obese patients with BMI>30 kg/

m2, only a limited number of studies 

have been reported  in the literature that 

can illustrate this issue. 

In several studies on morbidly 

obese patients, there is conflicting data 

regarding the operative time. For exam-

ple, in a prospective randomized study 

by Clarke et al., no difference was found 

between operative durations LA and OA 

(Clarke et al., 2011). However, the rela-

tively small number of patients included 

in the study limits this issue. Corneille et 

al. reported that the operative duration 

was significantly shorter in those who 

underwent LA in comparison to those 

who underwent OA (Corneille MG et al., 

2007). 

Table (2): Operative time, length of hospital stay and postoperative complications  

  
Group A 

(LA) n=50 

Group B  

(OA) n=55 
    p value 

Operative Time [min] (mean ±SD) 59.49 ± 12.23 68.47 ± 16.41 <0.001 

Length of Hospital Stay  

(mean ±SD) 
2.68 ± 1.89 5.66 ± 2.29 <0.001 

Complications 

  sSSI n(%) 2 (4) 12 (21.8) 0.042 

  Intra-abdominal Abscess n (%) 3 (6) 4 (7.3) 0.791 

  Pneumonia n (%) 2 (4) 5 (9.1) 0.236 

  Total Complications n (%) 5 (10) 19 (34.5) 0.023 

LA: Laparoscopic appendectomy, OA: Open appendectomy, min: minutes  
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In this study, the length of postop-

erative hospital stay was shorter in pa-

tients who underwent LA. Similar results 

have been shown in the study reported 

by (Varela et al., 2008). It is believed 

that hospital costs should be less with 

shorter hospital stay; however, because 

of our inability to collect data on cost, 

we could not include data that would 

clarify this issue in the current study. 

Regarding postoperative complica-

tions in our study, it was found that total 

complications were significantly lower 

in patients who underwent LA in com-

parison to those who underwent OA. In 

the previous studies on obese patients, 

same results have been documented 

(Mason et al., 2012; Varela et al., 2008). 

However, when the literature is ana-

lyzed, diverse data emerge from studies 

conducted in morbidly obese patients. 

For example, Masoomi et al. (2011) re-

ported that complications in LA group 

were lower compared to OA group. In 

meta-analysis including seven systematic 

reviews, similar results were reported 

(Woodham et al., 2012). However, 

Clarke et al. (2011) reported that there is 

no difference between bot3 groups re-

garding postoperative morbidity (semm, 

1983). From the previous data there was 

no definite agreement on complications 

and the superiority of either technique in 

literature on obese patients. However, 

our study was carried out on the morbid-

ly obese patients, and previous studies 

conducted on morbidly obese patients 

reveal that general postoperative compli-

cations in LA may be lower in compari-

son to OA. We believe that further stud-

ies are required to find a definite consen-

sus on this issue. 

 

In the current study, it was found 

that SSI was higher in those who man-

aged with OA than those managed with 

LA. Because of the obesity is an im-

portant risk factor for SSI, it is reasona-

ble that the rate of SSI was low in LA 

group, which is a minimally invasive 

approach  (Anata and Dellinger, 2006). 

Varela et al (2008) reported similar re-

sults on morbidly obese patients who 

underwent appendectomy. However, 

given the negative impact of diabetes 

mellitus (DM) on SSI, the fact that the 

distribution of DM in the groups was not 

given in the study reported by Varela JE 

and his colleagues may be one of the 

limitations of this study. Since there is 

no discrepancy between both groups in 

terms of DM, we believe that our study 

may clarify the effect of the approach of 

appendectomy on SSI more objectively. 

In addition to studies in morbidly obese 

patients, the results in several studies on 

obese patients are similar to the results 

of our study (Corneille et al., 2007; Xiao 

et al., 2015). Actually, it seems that lapa-

roscopic approach has a clear advantage 

in this regard. 

In this study, intra-abdominal ab-

scess was similar between the two 

groups. While many studies on morbidly 

obese patients are analogous to our 

study, other studies reported that patients 

who underwent LA have more intra-

abdominal abscesses while others have 

less (Woodham et al., 2012; Corneille et 

al., 2007; Masoomi et al., 2011). Also, in 

this study, there was no difference be-

tween the two groups in terms of pneu-

monia. In general, our study revealed no 

difference between the two groups re-

garding intra-abdominal abscess and 

pneumonia, whereas SSI was significant-

ly higher in those who underwent OA, 
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this may be explained by the fact that 

general complications were more com-

mon in patients who underwent OA. 

None of the patients included in our 

study needed conversion from laparo-

scopic to open surgery. We believe that 

the surgeons who did the operations 

were experienced in minimally invasive 

surgery, which may explain this point. 

In this study, 18 patients were ex-

cluded due to perforation of the appen-

dix or appendicular abscess to reduce the 

bias between the surgeons. Although no 

obligatory conversion indications were 

declared, a complicated case is always 

managed based on the surgeon’s experi-

ence. However, the rate of complication 

and/or conversion would be influenced 

among the surgeon’s choice. Hence, 

these patients were excluded in order to 

improve and optimize the standardiza-

tion of this retrospective study.  

The main limitations of our study 

include retrospective analysis of this 

study, small sample size, deficiency of 

operational choice determinant. Further-

more, the surgical approach is always 

surgeon’s choice. Inspite of this issue 

seems like a bias, the results gave us the 

significant differences in outcome be-

tween both approaches. In the minimal 

invasive surgery era we live, surgeons’ 

choices are mostly laparoscopic for all 

surgical interventions. On the other 

hand, conventional open appendectomy 

is still of choice for some surgeons. The 

next step for us will be a prospective 

model of the same theme.   

CONCLUSION  

Based on our data, LA and OA 

techniques have no clear superiority over 

each other in obese patients. We think 

that the choice between two approaches 

should be based on the clinical condi-

tions and the surgeon's experience. Nev-

ertheless, the results of the current study 

revealed that laparoscopic approach has 

some advantages in the management of 

acute appendicitis, as in all surgical pro-

cedures. Considering that the length of 

hospital stay was shorter and the risk of 

wound infection was lower, it should be 

emphasized that laparoscopic surgery 

might be preferred. 
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