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 Advantages of laparoscopic appendectomy (LA) have been well 

documented. Yet, its use in secondary health care facilities has not been 

well discussed. Our work aimed to evaluate the feasibility, outcome and 

role of LA in managing both complicated and non-complicated 

appendicitis in a secondary health care setting. Patients who are 

clinically suspected to have acute appendicitis were included in this 

three-year retrospective study that took place in the period from March 

2016 to March 2019 with a follow up period of 18 months. Two hundred 

and thirty-three patients underwent LA during the study period. They 

were 128 males and 105 females with the male to female ratio of 1.3: 1. 

They were classified into three groups; Group l (n=142, 61%) included 

those who clinically and sonographicaly proved to have uncomplicated 

acute appendicitis. On the other hand, Group II (n= 61, 26%) were those 

patients with suspicion of having complicated appendicitis. Group III 

(n=30, 13%) were those with equivocal diagnosis of acute appendicitis. 

Patients in the three groups underwent LA with eighteen cases that were 

converted to open appendectomy (OA) due to various causes. Overall 

success rate of the technique was above 85%. LA besides being the 

usually adopted feasible and minimally invasive tool within the tertiary 

health care facilities may also be safely implemented within the 

secondary health care settings. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Laparoscopic procedures in general surgical practice have gained popularity since it was initially practiced 

within the second half of the ninth decade of the twentieth century [1- 4]. The technique has gained more 

popularity to be currently considered as a standard surgical option for appendectomy among adult and 

pediatrics. However, controversy still exists as regards its feasibility and outcome in cases of complicated 

appendicitis [4- 19]. The current study aimed to evaluate the feasibility, outcome and role of LA in 

managing both complicated and non-complicated appendicitis within a secondary health care setting. 

 

2. PATIENTS AND METHODS 

This retrospective study took place in a secondary local hospital within the period of three years from 
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March 2016 to March 2019 with a follow up period of one year. Ethical approval was obtained from our 

institutional research board (IRB) after fulfilling all the necessary ethical requirements. Included in the 

study were all patients, either pediatric or adult, who presented with acute abdominal pain that simulated 

acute appendicitis after applying the Alvarado scoring system for adult and the scoring system for pediatrics 

[20], [21]. Data of all patients who underwent appendectomy were reported. They included the 

sociodemographic particulars, clinical presentations, implemented investigations as well as the detailed 

operative records emphasizing on the laparoscopic procedure with all its aspects. The mean operative time, 

complications rate, post-operative outcome and follow up data were all retrieved. An initial written 

informed consent was obtained from each patient, highlighting on the fact that converting the procedure 

into open surgery may be a normal safety step. Patients with previous abdominal operations, bleeding 

diathesis, kidney or liver dysfunction, cardiopulmonary or cerebrovascular disease and pregnant women 

were excluded from the study. They were referred to tertiary care center for better management facilities. 

All patients underwent general anesthesia with endotracheal intubation. The procedure took place through 

the standard three port technique in both simple and complicated cases [22]. In some instances, the need to 

create another fourth 5 or 10-mm port lateral to the right rectus muscle below the umbilicus or in the 

midline suprapubically was reported. Hemostasis in the mesoappendix was achieved by Electrocautery, 

LigaSure™ Technology vessel sealing device, end clips and / or the application of extracorporeal knot 

ligatures. Difficulties were not encountered in using extracorporeal knot ligatures instead of the more 

expensive endo- loops or endo-linear staplers. Preoperative metronidazole and third generation 

cephalosporin’s were given after the settlement of diagnosis. Postoperatively, early ambulation and early 

enteral feeding were encouraged. Narcotic analgesia was given once. Then, non-steroidal anti- 

inflammatory drug (NSAID) injections were given as needed. 

 

Obtained data were analyzed using Statistical Packages for Software Sciences (SPSS) version 26 Armonk, 

New York, IBM Corporation. Descriptive statistics were presented using numbers and for the comparison 

of variables, Student’s T-test Chi square test was used. P-value <0.05 has been accepted as the significant 

level for all statistical tests. 

 

3. RESULTS 

One hundred and eighty-three patients were included in the study. They were 102 females and 81 males 

with a female to male ratio of 1.3:1. Patients’ age ranged from 7.5 up to 43 years. The mean age was 28 ± 

6.6 years. Patients were classified into three groups (table 1) according to their intraoperative records. 

Group I (GI, n=131, 71.6%) were those patients with acute uncomplicated appendicitis. Group II (GII, n= 

49, 26.8%) were those with varieties of complicated acute appendicitis while Group III (G III, n= 23, 

12.6%) were those who proved to have an apparent normal appendix. Data in groups I and II are shown in 

table 2.  

 

Age distribution among the three studied groups is reported in table 3 while intra and post-operative 

complications are shown in table 4. 

 

4. DISCUSSION 

The advantages of LA have been confirmed in both randomized trials and meta-analytic studies [23- 28]. 

Yet, its use in complicated acute appendicitis is still entailing a high debate [4- 19]. Negative laparoscopic 

exploration in acute appendicitis was recorded to range between 8 to 15 % [29]. This data is relatively 

coinciding with the current study data that showed a percentage of 12.6 %. Such negativity may impose an 

extra challenge to the surgeon to further laparoscopically elaborate the whole abdominal cavity anticipating 

other pathological causes for the clinical presentations. Nonetheless, the normal appendices were removed 
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for two reasons; the first is to avoid any hidden appendicular pathology while the second reason is not to 

confuse any future care giver. [29], [30] Despite the advantage of LA among patients in GIII, it was 

excluded from any further evaluation to avoid any bias in the assessment of LA in the current study. The 

mean operative time was reported to be 65 minutes in our series of GI compared to previously published 

reports [23], [31], [32]. Similar to previously reported data [23], [33- 35] that showed LA conversion into 

open surgery among complicated cases, we reported about 10 % conversion rate, more than half of them 

were in G II. This may be attributed to the proper peritoneal drainage post peritoneal toileting among 

patients with complicated acute appendicitis. On the other hand, some complications were reported such as 

port site bleeding due to a congenital blood disease that was not previously evaluated. We reported no 

mortalities among our series coinciding with previously published data. [23], [24], [28], [30], [31], [36- 38] 

This may be explained by the fact that the surgeon who performed all the cases was an experienced senior 

consultant for more than 15 years. The mean hospital stay was relatively higher among G II patients 

compared to their peers in GI although the time for resuming activities was comparable in both groups. 

These data coincided with others [14]. The incidence of negative laparoscopic exploration was 6.6 % which 

is less than the reported literature ranges (8 to 15%) [29]. In cases of a macroscopically normal appendix, 

the entire abdominal cavity was carefully examined to exclude other pathology. The same concept was 

implemented in our study series of G III. In such instances, other intraabdominal pathology was dealt with 

accordingly. However, the normal appendix was left alone, while in the absence of other pathology, it was 

removed as it may be the seat for subclinical or very mild appendicitis or hidden obstructing pathology. 

This may be a source of confusion in cases of future presentations of abdominal pain. Overall, the 

procedure would not add any significant morbidity or mortality [29], [30], [39]. Although LA was very 

advantageous in this group of patients (G III) as it offered them a better exploratory approach while 

avoiding an open exploratory incision, yet we excluded this group of patients (G III) from further analysis 

to avoid bias in evaluating LA in the presence of a truly inflamed appendix. We faced complications related 

to the laparoscopic procedure as bleeding from Veress needle, minor injury of the mesentery in a thin 15 

years old patient from GI early on in the study. Later on, we avoided this complication by using the open 

method for insertion of the umbilical cannula and C02 insufflation in thin persons. The rest of 

complications in this study including trocar site infections, postoperative ileus and DVT could be regarded 

as general surgical complications not specific to the laparoscopic procedure. The incidence of complications 

in our study was significantly greater in G II compared to GI (23.5% versus 4.9%). Morbidity rates have 

varied from 10% to 45% in large met analytic studies of LA with complicated appendicitis; thus, our 

complication rate was well in the range of previous studies [28], [31], [38]. Consistent with most studies, 

there were no mortalities in our patients [28], [31], [36], [38]. 

 

5. CONCLUSION 

LA may not only be feasible but also a safer procedure to implement in secondary care medical settings. It 

is an effective minimally invasive therapeutic alternative to open appendectomy for either simple or 

complicated appendicitis. Moreover, it may provide a global visualization to the whole abdominal cavity 

decreasing any misdiagnosis and entailing peritoneal lavage among complicated cases. Despite the 

limitation of this retrospective study and the small number of patients, the study highlights the role of the 

experienced and skillful surgeon in the laparoscopic procedures in controlling the morbidity and mortality 

among complicated and non-complicated laparoscopic appendectomy within the secondary health care 

facilities. 
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Figure legends: 

 

Figure 1: A case of appendicular mass where the momentum and bowel loop were dissected free from the 

appendix. 

 

Figure 2: A case of non-complicated acute appendicitis. The appendix was grasped and elevated to visualize 

the mesoappendix. 

 

Figure 3: A Vicryl knot tied around the base of the appendix. Figure 4: Gangrenous appendix with 

perforation at its base. 

 

Table legends: 

 

Table 1. Intraoperative pathological findings. 

 

Table 2. Pre-, intra- and post-operative data from patients of GI and GII. Table 3. Distribution of the 

patients in the 3 groups according to their age. Table 4. Intra-operative and post-operative complications in 

GI and GII. 
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Figure 1: A case of appendicular mass where the momentum and bowel loop were dissected free from the 

appendix. 

 

 
Figure 2: A case of non-complicated acute appendicitis. The appendix was grasped and elevated to 

visualize the mesoappendix. 
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Figure 3: A Vicryl knot tied around the base of the appendix. 

 

 
Figure 4: Gangrenous appendix with perforation at its base. 

  

Table 1: Intraoperative pathological findings. 

Group Type of pathology  Number of 

cases 

Total 

Group (G1): non complicated appendicitis   111 (60.7 %) 
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Group(G2): 

Complicated 

appendicitis 

  Appendicular mass   20  49 (26.8%) 

Gangrenous appendix with abscess or 
  perforation  

19  

 Appendicitis with chronic adhesions 10  

Group (G3): 
Apparently normal 
appendix 

With other    

intraabdominal 
pathology    

Ectopic pregnancy  4  11 (6 %) 

Ruptured Graffian 
follicle  

4  

  
   
Tubo-ovarian 
abscess  

1  

  Torsion ovarian 

cyst 

2  

 With no other intraabdominal pathology detected 12 (6.6 %) 

Total    183 (100%) 

 

Table 2: Pre, intra- and post-operative data from patients of G1 & G2. 

  (GI) n = 111 (G2) n = 49 P value 

Sex   Male (102)  49 (44 %)  32 (65.3%)  0.03* 
 Female (81) 62 (56%) 17 (34.7%)  

Age (years)   Range  12-43  16-40  0.1 
 Mean 28 22 
 Standard deviation ±8.2 ±6.8  

Operation 
time 

(minutes) 

  Range  45-120  70-220  0.02* 

  Mean  65  115  

Standard deviation ± 10.4 ± 18.6 

Converted 

cases 

  Difficult dissection  3 (2.7%)  7(14.3%)  0.01* 

  Complication  4 (8.2%)  4 (8.2%)   

 Total 7 (6.3%) 11 (22.4%)  

Analgesic 
injections 

  Range  5-10  6-16  0.02* 

  Mean  7.5  12  
 Standard deviation ±2.4 ±5.8 

Length of 
hospital stay 

(days) 

  Range  2-7  3-17  0.02* 

  Mean  2.8  6.8  

Standard deviation ±2.6 ±3.7 

Time to return 

to work (days) 

  Range  14-28  16-30  0.121 

  Mean  19  24   

 Standard deviation ±3.8 ±5.3  

* Significant 

  

Table 3: The distribution of the patients in the 3 groups according to their age. 

Age group (years) G1 G2 G3 Total 

10-18 24 (21.6%) 11 (22.4%) 5 (21.7%) 40(21.9%) 

19-29 30 (27%) 15 (30.6%) 11 (47.8%) 56 (30.6%) 

30-39 25 (22.5%) 11 (22.4%) 3(13%) 39 (21.3%) 

40-49 17 (15.3%) 5 (10.2%) 3(13%) 25(13.7%) 

50- 15(13.6%) 7(14.4%) 1 (4.5%) 23(12.5%) 

Total 111 (100%) 49 (100%) 23 (100%) 183 (100%) 

 

Table 4: Intra-operative and post-operative complications in G1 & G2. 

Complication    Group (number of patients)  Total 
 G1 G2  
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Operative Bleeding from Veress 

needle injury of the 

mesentery 

1 - 7 

 Bleeding from the 

mesoappendix 

- 3  

 Perforation of the ileum - 1  

 Fragmented gangrenous 

appendix 

- 2  

 Post-operative 
Postoperative ileus 

1 1 10 

 Trocar site infections 3 4  

 Deep venous thrombosis 

(DVT) 

- 1  

 Total 5/111 

(4.9%) 

12/49 

(23.5%) 

17 
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