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Abstract 
 
Aim: The role of laparoscopic appendectomy in surgical training is unclear. Although laparoscopic 
appendectomy as a therapeutic modality is potentially superior to open surgery, it has failed to become 
established as standard in training hospitals. The aim of This study to know approach to patients with 
suspected appendicitis in teaching institution at western region of Saudi Arabia, and to compare outcome of 
open versus laparoscopic appendectomy.  
 
Methods: A retrospective study of 566 appendectomies performed at King Abdulaziz hospital over three 
years (January 2006-December 2008) was undertaken. Demographic, clinical, laboratory data were collected.  
 
Results: During study period out of 566 patients; 441 (77.9%) patients underwent open appendectomy, 115 
(20.3%) patients underwent laparoscopic appendectomy, and 10 (1.8%) patients converted to open with 
difference between them (p<0.000). Operative finding in open and laparoscopic appendectomy was mostly 
inflamed appendix (77.2%, 80.9%). In laparoscopic appendectomy, operative time was longer (p<0.000), while 
hospital stay was shorter (p<0.000) versus open appendectomy. Postoperative complications (wound 
infection, traumatic injury, intra-abdominal abscess) were not significantly differ between both groups, 
meanwhile, incisional hernia was only found in laparoscopic patients with difference (p<0.05).  
 
Conclusions: laparoscopic appendectomy was under utilized as a teaching procedure. Time-to-train should 
not preclude institutions from adopting laparoscopic appendectomy. 
 
Keywords: Open appendicectomy, Laparoscopic appendicectomy, Wound infection, Intra-abdominal 
abscess. 
 
 
 

INTRODUCTION 
Acute appendicitis is an extremely common surgical 
presentation and will affect 7% of the population during 

their life time.(1,2)  For almost a century, open 
appendectomy (OA), as described by McBurney in 1894(3) 
was the gold standard treatment for appendicitis. 
Laparoscopic techniques have been applied to a variety 
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of abdominal procedures that were performed 
traditionally via an open technique. Laparoscopic 
appendectomies (LA) have been described for the first 
time by Semm in 1983.(4)  Since its introduction, the role 
of laparoscopy for appendicitis has been controversial. 
Several retrospective and prospective studies have 
shown advantages for LA when compared with OA(5-7) 
meanwhile, others could not demonstrate superiority of 
the laparoscopic approach.(8,10,11)  These studies reported 
minimal morbidity and a shortened recovery, and 
questioned the advantages of laparoscopic 
appendectomy because recovery time from open 
appendectomy is short meanwhile operative time is long 
in laparoscopic procedure due to the learning carve 
specially at teaching institution which is differing from a 
general surgical  medical centers. 

The aim of this retrospective study was to determine the 
institutional practice at King Abdulaziz university 
medical center, to evaluate the outcome of open verses 
laparoscopic appendectomies, and also to compare the 
approach and results with recent international stander 
practice in order to put recommendations out of this 
study.  

PATIENTS AND METHODS 
Retrospective analysis of 566 patients’ records, aged 
(mean ± SD, 32.70 ± 10.10 years) who underwent 
appendectomy in Department of Surgery at King 
Abdulaziz University Hospital, Jeddah, Saudi Arabia 
from January 2006 up to December 2008 was studied. 

Diagnosis of appendicitis was established using clinical 
features, laboratory and radiological results. 
Demographic and clinical data included age, sex, 
nationality, presenting symptoms and signs at time of 
admission, complete blood picture, operative procedure 
(laparoscopic or open) and conversion rate to open 
appendectomy, intra-operative findings, operative time, 
complications, hospital stay and mortality were collected 
from patients records and analyzed. 

All patients received intravenous on induction of general 
anesthesia.  LA was performed by a senior surgeon and 
his surgical trainees’ surgeon, while OA was performed 
by surgical trainees with general surgical experience of 
not less than three years.  Both LA and OA were done 
under general anaesthesia and all patients received 
preoperative intravenous antibiotics prophylactic 
(ceferoxame 1 g), and metronidazole (500 mg). 

LA was performed using a 10-mm trocar at the umbilicus 
as a camera port, a 10-mm trocar in the right flank about 
the level of the umbilicus and a 5-mm trocar just above 

the pubic symphysis. The mesoappendix was dissected 
using ultrasonic dissector and the appendix stump was 
ligated using either an endoloop or intracorporeal knot. 
The position of the two working ports was slightly 
varied as per the operative findings after visualizations 
through the camera port.  The appendix was extracted 
either within the   right flank trocar or by use of a bag, 
when required. After removal of the ports, the fascia was 
sutured at the umbilicus to close the 10 mm trocar site.  
OA was performed as previously described [12] through 
a muscle-splitting incision in the right iliac fossa. The 
mesoappendix and appendix stump was ligated with 
Vicryl ligatures. The appendix stump was not routinely 
buried.  This followed by primary closure of the 
abdominal wound.  Both groups of patients underwent 
thorough peritoneal lavage using large volumes of 
warmed saline (1-1.5 liters).  In both LA and OA 
techniques, the distal ileal loops were traced for about 
15–20 cm.  All visible interloop adhesions and exudates 
were cleared.  Intraperitoneal drains were not used for 
both LA and OA in view of the good peritoneal lavage 
used in all cases and unreliability of such drains. After 
surgery, all patients received antibiotics either for a 
minimum period of five days or for at least 48 hours after 
the patient remained afebrile, whichever was longer.  
The antibiotics were initially given intravenously and 
changed to oral route when oral feeds were commenced. 
Oral feeding was resumed when bowel movements 
started. Analgesics with intramuscular pethidine and an 
oral pain-killer were provided on demand. The patients 
were followed up at least once after discharge.  

Statistical analysis: Statistical Science for Social Package 
(SPSS Inc, USA) software computer program version 12 
was used for data analysis.  Data were presented as 
mean ± SD or number and percentage as appropriate.  
For comparison of two groups the nonparametric test for 
independent variables was used.  Chi-square test was 
used to compare frequency of qualitative variables 
among different groups.  For all tests a probability (p 
value) less than 0.05 was considered significant. 

RESULTS 
Table 1 showed the demographic characteristics of all 
appendectomy patients. The number of male were higher 
than females (57.1% versus 42.9%, p<0.001), Saudi were 
more than non-Saudi (35.7% versus 44.3%, p<0.01). The 
open procedure was done on 441 (77.9%) patients, while 
the laparoscopic procedure on 115 (20.3%) patients, 
meanwhile ten (1.8%) of the laparoscopic procedures was 
converted to open with a significant difference between 
groups (p<0.000). Selection of laparoscopy or open 
surgery was decided differently according to the treating 
surgeon at the time of patient admission to the hospital. 
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Table 1. Demographic characteristics of all appendectomy patients. 

Parameters Patients 
(n=566) Significance 

Age (years) 
  

Mean±SD 32.70±10.10 
- 

Range (6.00-61.00)  

Gender (n, %)  p<0.001* 

Male 323 (57.1%)  

Female 243 (42.9%)  

Nationality (n, %)  p<0.01* 

Saudi 315 (55.7%)  

Non-Saudi 251 (44.3%)  

   

Type of operation (n, %)  p<0.000* 

Opened 441 (77.9%)  

Laparoscopy  115 (20.3%)  

Laparoscopy converted to 
open 

10 (1.8%)  

* Significant between groups were made using non  parametric Chi-Square test. 

 

 

 

 

Table 2. Demographic characteristics of open and laparoscopic appendectomy patients. 

Parameters 
Open 

(n=451) 

Laparoscopic 

(n=115) 
Significance 

Age (years) 
   

Mean±SD 23.06±9.85 26.22±10.68 
p>0.05 

Range (6.00-61.00) (8.00-56.00)  

Gender (n, %)   p<0.001* 

Male 278 (61.6%) 45 (39.1%)  

Female 173 (38.4%) 70 (60.9%)  

Nationality (n, %)   p<0.01* 

Saudi 244 (54.1%) 71 (55.7%)  

Non-Saudi 207 (45.9%) 44 (38.3%)  

* Significant between groups (age) were made using student “t” test. 
* Significant between groups (gender, nationality) were made using non parametric Chi-Square test. 
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Table 3. Clinical and laboratory finding of the patients. 

Significance  Open 
(n=451) 

Laparoscopic 
(n=115) Parameters 

Type of pain (n, %)  p<0.05* 
Localized 358 (79.4%) 102 (88.7%)  
Generalized 93 (20.6%) 13 (11.3%)  
Pain duration (n, %)  p<0.000* 
<12 hours 30 (6.7%) 20 (17.4%)  
12 hours 14 (3.1%) 7 (6.1%)  
>12hours 407(90.2%) 88 (76.5%)  
Fever (n, %) 229 (50.8%) 31 (27.0%) p<0.000* 
Anorexia (n, %) 324 (71.8%) 75 (65.2%) p>0.05 
Nausea (n, %) 240 (53.2%) 30 (26.1%) p<0.000* 
Vomiting (n, %) 347 (76.9%) 65 (56.5%) p<0.000* 
Diarrhea (n, %) 24 (5.3%) 4 (3.5%) p>0.05 
Dysuria (n, %) 13 (2.9%) 3 (3.6%) p>0.05 
White blood cells (K/UL)    

Mean±SD 13.32±5.13 12.03±4.95  
Range (2.20-35.70) (3.30-24.00) p<0.05* 

Neutrophils (K/UL) 
   

Mean±SD 10.33±4.97 8.95±5.50 
p>0.05 

Range (0.20-30.93) (0.80-21.60)  

* Significant between groups were made using non parametric Chi-Square test. 

In opened procedure, males were more than females 
(61.6% versus 38.4%), while in laparoscopic group 
females were more than males (60.9% versus 39.1%) with 
significance difference between group (p<0.001). In open, 
and laparoscopic groups, Saudi were more than non-
Saudi (54.1% and 55.7% versus 45.1% and 38.3%) with a 
significance difference between group (p<0.01) Table 2. 

In open and laparoscopic groups, localized pain was 
more than generalized with a significance difference 
between group (p<0.05). Most of pain was more than 12 
hours duration in both groups. Abdominal pain, 
vomiting, anorexia were the most presenting symptoms 
in both groups. The number of patients suffer from fever, 
nausea, vomiting were higher in open (50.8%, 53.2%, 
76.9%) than laparoscopic procedure (27.0%, 26.1%, 
56.5%) with significant difference between them (p<0.000 
for all). Meanwhile, there were no significant differences 
in percentage of patients suffering from anorexia, 
diarrhea and dysuria between both groups of patients. 
The number of WBCs was higher in open than 
laparoscopic group (p<0.05) Table 3.  

The operative findings, in open procedure mostly 
inflamed appendix, followed by perforated, normal and 

then gangrenous (77.2%, 14.4%, 4.9%, 3.5%) while in 
laparoscopy procedure, appendix was mostly inflamed, 
normal, perforated and lastly gangrenous (80.9%, 13.0%, 
4.3%, 1.7%) with significant difference between groups 
(p<0.000). The pathology report of the operated normal 
appendix was no pathological diagnosis Table 4. 

In open appendectomy, the operative complications were 
mostly wound infections, intra-abdominal abscess, 
traumatic injury (2.4%, 2.2%, 0.2%), meanwhile in 
laparoscopic appendectomy the complications were 
mostly intra-abdominal abscess, incisional hernia, 
wound infection, traumatic injury  (3.5%, 2.6%, 1.7%, 
0.9%).  There were no significant difference in the 
incidence of complications between two groups except 
for incisional hernia that was higher in laparoscopy than 
open appendectomy (p<0.05).  The operative time in both 
groups was mostly >1hour with significant increase in 
the operation time in laparoscopic group (p<0.000).  The 
hospital stay was mostly, in open procedure >2 days 
(65.9%) and in laparoscopic group 2 days (45.2%) with 
significance difference between two groups (p<0.000). 
One (0.8%) patient on the laparoscopic appendectomy 
group died, the death was unrelated cause to the 
procedure Table 5. 
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Table 4. Operative findings. 

Laparoscopic 
(n=115) 

Open 
(n=451) Parameters Significance 

 
15 (13.0%) 

 
22 (4.9%) 

 
Normal (n, %) 

93 (80.9%) 348 (77.2%) Inflamed (n, %) 

5 (4.3%) 65 (14.4%) Perforated (n, %) 

2 (1.7%) 16 (3.5%) Gangrenous (n, %) 

P<0.000* 

* Significant between groups were made using non-parametric Chi-Square test. 

 

 

 

Table 5. Comparison of complications, mortality, operative time and hospital stay of open and laparoscopy 
appendectomy. 

Parameters Open 
(n=451) 

Laparoscopic 
(n=115) Significance 

Complication (n, %) 18 (3.4%) 7 (6.1%) p>0.05 

Wound infection  11 (2.4%) 2 (1.7%) p>0.05 

Traumatic injury  1 (0.2%) 1 (0.9%) p>0.05 

Intra-abdominal  abscess  10 (2.2%) 4 (3.5%) p>0.05 

Incisional hernia  - 3 (2.6%) p<0.01* 

Operation time (n, %)   p<0.000* 

< 1 hour 146 (32.4%) 24 (20.5%)  

1 hour 91 (20.2%) 13 (11.3%)  

> 1 hour 214 (47.5%) 78 (67.8%)  

Hospital stay (n, %)   p<0.000* 

1 day 35 (7.8%) 22 (19.1%)  

2 days 119 (26.4%) 52 (45.3%)  

> 2 days 297 (65.9%) 41(35.7%)  

Mortality (n, %) - 1 (0.9%) p>0.05 

* Significant between groups were made using non parametric Chi-Square test. 
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DISCUSSION   
Appendectomies can be performed by open or 
laparoscopic technique, and it is unknown which 
procedure is superior.  In this study, we report trends in 
the surgical treatment of appendicitis in King Abdulaziz 
University Hospital, Jeddah, Saudi Arabia and show 
associated complications. Most of our patients were 
underwent open appendectomy 77.9% while, only 20.3% 
underwent laparoscopy.  The conversion rate was low 
1.8%. Although more than a century has elapsed since 
McBurney first performed OA,(13) this procedure remains 
the treatment of choice for acute appendicitis for most 
surgeons as a result of its therapeutic efficacy and the 
associated low morbidity and mortality.(14) In this 
respect, Sporn et al., 2009(15) reported that marked 
increased in the usage of LA in USA during the study 
period (2000-2005). This trend was seen in both 
uncomplicated and complicated appendicitis.  In 
addition, the conversion rate from LA to OA dropped, 
especially in patients with complicated appendicitis. This 
trend can be explained by the fact that surgeons are 
becoming more skilled in laparoscopic appendectomy 
and possibly more experienced in selecting patients for 
LA. But this has not resulted in a decreasing cost in LA 
relative to OA.    

The reported lifetime risk of developing appendicitis 
approximates 7% with an increased tendency in men.(1,2)  
Our results also showed that the incidence of 
appendectomy is more in male than women. Acute 
appendicitis classically presents with initial periumbilical 
pain subsequently localizing to the right iliac fossa (RIF).  
As expected, our results have shown that most of the 
patients presented with localized pain.  

Overall, the incidence of post operative morbidity did 
not statistically differ between LA and OA in this study.  
Our results also revealed that wound infection rate was 
higher while intra-abdominal abscess rate was lower in 
OA compared to LA but the difference did not reach 
significant level.  Furthermore, incisional hernia was 
reported only in patients underwent LA.  Most 
retrospective chart reviews, randomized controlled trials, 
and meta-analyses report similar occurrence in overall 
postoperative morbidity for LA and OA(16,5,17,18,6,19,20-26)  
whereas only a few investigations found statistically 
significant differences.(27,7,28,15) Some investigations found 
significantly higher postoperative wound infections after 
OA(29-33) whereas others reported similar 
rate.(27,16,34,18,35,36,37) In a meta-analysis, Golub and 
colleagues 1998(38) found a wound infection rate for LA 
was less than half the rate in patients undergoing OA. 
The reduction in the number of wound infections is 
possibly due to the small size of the individual port-site 
wounds compared with the longer wounds in OA. The 
multiple layers in the abdomen which are opened up in 
OA allow infected material to collect, thus promoting 
wounds infection.  In LA, the appendix is taken out via a 
bag or through the laparoscopic cannula, in contrast to 
open delivery through the wound in OA. The suction 

and irrigation of the intraperitoneal collections are done 
via a suction device passed through the laparoscopic port 
in LA, whereas such maneuvers easily contaminate the 
wound of OA despite protection with.(39,37)  One of the 
main controversies when comparing OA versus LA is the 
rate of intra-abdominal abscess formation.  Golub and 
colleagues 1998(38) reported an increase in the rate of 
intraabdominal abscesses after LA, which failed, 
however, to reach statistical significance. Other 
metaanalysis confirm these findings.(25,40)  The reason for 
the increase in the incidence of intraperitoneal abscesses 
following LA is perplexing as laparoscopy provides 
better access to all parts of the peritoneal cavity, enabling 
easier detection, effective drainage and irrigation of 
localized collections during appendicectomy.(38,39,37) 

In this study, the operative time was longer and 
postoperative stay was shorter in laparoscopic than 
opened appendectomy. Several previous studies have 
confirmed that the operating times are similar(27,41,29,42) 
whereas others have found that LA takes a longer time to 
perform.(43,16)  The main advantage of LA is more rapid 
recovery with reduced hospital stay.  Sauerland and 
associates 1998(25) summarized the results of 28 
randomized controlled trials and almost 3000 patients 
and reported a significant decrease in length of hospital 
stay in patients undergoing LA. Similar results were 
found by several investigators(27,41,44,16)  whereas another 
meta-analysis study failed to show a statistically 
significant difference in length of hospital stay between 
LA and OA.(40)  The heterogeneity of published results 
regarding length of hospital stay may be caused by a 
variety of factors as hospital factors(45,46) or social 
habits(47) rather than reflecting differences resulting from 
the operative technique itself. 

In most of randomized clinical trials and chart reviews 
comparing LA versus OA, no mortality was reported in 
either group.(27,5,8,7,22)  This is to be expected because 
appendicitis is a disease that disproportional strikes 
young, healthy people, and appendectomy is a low-risk 
surgical procedure.  In the present investigation the 
overall mortality rate was 0.9 %. The reported mortality 
rate is large studies from Sweden was 0.24%(48) and 
Scotland was 0.16%.(49)   In Univariate analysis Guller et 
al. (2004)(26) found a significantly lower percentage of 
death in patients undergoing LA as compared with OA 
patients. 

In summary, LA has the advantage of providing better 
access and good visualization of the peritoneal cavity 
with relatively smaller incisions compared to open 
appendicectomy.  Logically, LA should be beneficial in 
the management of complicated appendicitis which is 
often associated with inflammatory masses, omental 
adhesions and intraperitoneal abscesses. Laparoscopy 
also helps to correct preoperative diagnosis in clinically-
doubtful cases of appendicitis.(38,37) The main advantages 
of laparoscopy include a decrease in wound infections, a 
reduction in postoperative pain, and a decrease in 
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hospital stay as well as earlier return to normal 
activities.(50,13)  However, despite these advantages, the 
place of laparoscopy in appendicitis still remains a 
matter of debate.(40,37) This issue has also been 
complicated by some reports that LA may be associated 
with a higher risk of postoperative intraperitoneal 
abscess(37,38) and an increase in both the mean operating 
time and operating costs.(51,13) 

At teaching and academic institutions, the LA was 
resisted because of learning carve.  For this reason, the 
adaptation of laparoscopic approach for treating acute 
appendicitis is also resisted in our institution, as shown 
in this study only (20.3%) of appendectomies were done 
by laparoscopy, due to the felling of unaccepted 
prolonged operative time, and unclear advantage over 
the stander treatment of this commonly encountered 
surgical procedure which done mainly by the surgical 
registrar and the surgical trainees.  On the other hand, 
others have shown that registrars can be trained in 
laparoscopic appendicectomy with equally good results 
as experienced surgeons, and suggested that 
appendicectomy can be done independently by registrars 
if they have gained laparoscopic training.(52) 

In conclusions our findings demonstrate that 
laparoscopic appendectomy was under utilized as a 
teaching procedure.  Its benefits are twofold, not only 
diagnostic but also therapeutic.  It has been 
demonstrated to be comparable to open surgical 
interventions in terms of complications. Though the 
operating time was a little longer for LA than OA, both 
wound infection incidence and postoperative hospital 
stay were less for LA. There was no evidence of any 
increase in the intraperitoneal infective complications 
following LA, as suggested in some of the previous 
reports. Time-to-train should not preclude institutions 
from adopting laparoscopic appendectomy, especially in 
doubtful diagnosis, obese, and female patients. 
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