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introduction

Laparoscopic appendicectomy is an intracorporeal operation 

and requires three or more ports, endoloop/staplers for 

appendicular vessels and appendicular base, or the expertise in 

intracorporeal ligation. The aim of minimal access surgery is not 

only to minimize the number of ports but also the cost of surgery. 

Hence we adopted a laparoscopic assisted open appendicectomy 

approach using two non-disposable ports to save the cost and had 

no added morbidity.

Two port assisted open appendicectomy has the advantage 

of diagnostic laparoscopy and open appendicectomy. It is simple 

and can be converted to open or intracorporeal approach when 

required.

Laparoscopic appendicectomy is still not widely practiced and its 

advantages are not viewed similar to laparoscopic cholecystectomy. 

Probable limiting factors are the cost of disposable items and 

the availability of trained staff in odd hours. We adopted the 

laparoscopic approach irrespective of gender of the patients with 

suspected appendicitis to insure that no diagnosis is missed.1 
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Abstract

objective: The laparoscopic appendicectomy can be performed 
using one to several ports. We present our experience of two port 
laparoscopic assisted open appendicectomy. The objective was to 
assess the results retrospectively in terms of complications and its 
limitations.

Methods: Between years 1998-2007, a two port laparoscopic 
assisted appendectomy was attempted in 2380 adult patients with 
suspected appendicitis. The patients with localized or generalized 
peritonitis were included. The appendicectomy was performed via 
an assisted two port method using 10 mm umbilical optical port 
and another 10 mm port in right iliac fossa. The children aged 12 
and below and pregnant patients were excluded. All patients had 
their laparoscopic appendicectomy within 48 hours of admission.

results: Two port laparoscopic assisted appendicectomy was 
successful in 86.9% of cases. Acute appendicitis was the cause of 
acute abdomen in 88.9% of the patients. The accessory port was 
required in 8.5% of patients to complete the appendicectomy and 
the conversion rate to open was 4.6%. The mean operation time 
was 25 minutes and the mean hospital stay was 1.5 days. The port 
site infection was seen in 14, bleeding in 20, parietal wall abscess in 
three cases and intra-abdominal abscesses in 4 patients.

Conclusion: This approach is simple, can be converted to 
total intracorporeal by inserting accessory port or to open 
appendicectomy when required and has advantage of full 
laparoscopy of abdomen. It has its limitations in cases of extreme 
obesity, thick mesentery, gangrenous appendix, very large and 
thick appendix, and difficulty in finding the appendix, control of 
bleeding, division of adhesions and to deal with other associated 
pathology. Cost was minimized by using non-disposable port. The 
overall morbidity was low. There were no specific complications 
related to this technique and incidence of port site infection was 
similar to other approaches of laparoscopic appendicectomy.
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The presence of localized or generalized peritonitis was not a 

contraindication. Acute abdominal pain comprises 40% of all our 

emergency admission in Oman and acute appendicitis was the cause 

of acute abdomen in 88% of the patients. The appendicectomy was 

always attempted via an assisted two port method in all cases as it 

was technically simple. We have adopted this method since several 

years. To minimize the cost we have used reusable instruments.

Methods

This is a retrospective analysis of the 2380 patients who underwent 

laparoscopic appendicectomy from June 1998 to July 2008. 

Laparoscopic approach was avoided in patients with multiple 

previous surgeries, contraindications for general or regional 

anesthesia and as per the guidelines of local ethical committee 

in pregnant patients and children (aged 12 and below). Majority 

of the patients were in younger age group and females due to 

local demography of the country.1 All patients with suspected 

appendicitis with or without localized or generalized peritonitis 
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table 2: Indications for Conversion to open 4.6 %( n=109)

indication
number of 

patients

Appendicular mass 36

Perforated/Gangrenous appendix 43

Appendicular abscess 9

Injury to viscera 3

Slipped appendicular artery extracorporeally 3

Slipped appendicular artery intracorporeally 
Adhesions

3

Cannot find appendix 7

Difficulty in returning the cecum / appendicular 
stump back in abdomen

5

The localized/generalized peritonitis was present in 15% 

(n=357) of patients. The incidence of perforated/gangrenous 

appendix was 9% (n=214), inflamed appendix 69% (n=1642), 

appendicular mass 7% (n=167), appendicular abscess 3% (n=71), 

and appendix looked normal laparoscopically in 12% (n=286). The 

appendix was removed in a bag in 7% (n=166) of the cases. There 

was no case of appendicular tumor reported in histopatholgy in this 

series. Abdominal drain was used in 16% (n=381) of patients. The 

appendicectomy was performed between 4-48 hours of admission. 

The mean operation time was 25 minutes (range, 10-65). The mean 

hospital stay was 1.5 days (range, 1-7). Postoperatively, out of six 

cases of intra-abdominal abscesses, two were treated by ultrasound 

guided percutaneous drainage, two required laparotomy and 

other two were drained laparoscopically. There were three visceral 

injury dealt by conversion to open. The appendicular pedicle 

slipped in 5 cases while tying it extracorporeally and in 3 cases 

intracorporeally. Laparotomy was performed in three patients to 

control the intraperitoneal bleeding from the slipped pedicle 24-48 

hours after the surgery. Three patients developed port site hernia 

in follow up varying from six months to 8 years. Open drainage 

was performed for one rectus sheath abscess and two parietal wall 

abscesses.2 Wide debridement was done in one case of necrotizing 

fasciitis (table 3).

were considered for laparoscopy. A routine work up included 

the blood count, C-reactive protein, urea, electrolyte, blood 

sugar, and urine examination. Pregnancy test, chest radiograph, 

abdominal radiograph, ultrasound and CT scan were performed 

when clinically indicated. All patients received Metronidazole 

on induction and penicillin with Gentamycin in peritonitis. 

Laparoscopy was performed within 48 hours of admission. 

Laparoscopy was performed with patient lying supine. We 

routinely establish pneumoperitoneum by open technique. A 0º 

laparoscope was introduced through 10 mm umbilical port and 

the diagnosis was established. A second 10 mm port was inserted 

in right iliac fossa; the table was tilted towards the right side and in 

Trendelenbourg position. The appendix was held by its mesentery 

near the tip on a grasper and delivered extracorporeally together 

with trocar while deflating the abdominal cavity at the same time. 

The ligation of vascular pedicle and the appendicectomy was done 

extracorporeally and stump was returned back in the abdomen 

after touching it with Povidine-Iodine swab and also the port site. A 

through peritoneal lavage was performed in all cases of peritonitis. 

When required, the right iliac fossa port was used for inserting 

the intraabdominal drain. The intracorporeal appendicectomy 

was done when indicated (Table 1).

table 1: Indications for accessory ports/intracorporeal 
Appendicectomy 8.5 %( n=202)

indication
number of 

patients

Short stumpy appendix 11

Very large and thick appendix 8

Thick mesentery 23

Difficulty in finding the appendix 14

Extreme obesity 27

Control of bleeding 5

Division of adhesions 10

To deal with other associated pathology 104

results

There was no mortality from this procedure. The two port open 
appendicectomy was successful in 86.9% (n=2068). The accessory 
ports were required in 8.5% (n=202) of the patients to complete 
the appendicectomy. A total 4.6% (n=109) were converted to open 
appendicectomy (Table 2).
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table 3: Complications (n=48)

Complication
no. of 

patients

Slipped pedicle 10

Port site bleeding 7

Port site wound infection 14

Port site pain 11

Port site hernia 2

Postoperative Intraabdominal bleeding 3

Injury to viscera 3

Intraabdominal abscess 4

Parietal wall abscess 2

Rectus sheath abscess 1

Necrotizing fasciitis 1

Discussion

The advantages of laparoscopic appendectomy are well proven in 
several prospective randomized trials and it can be performed 
using one to several ports.3-10 Each technique has its own merits 
and demerits. In three ports approach the appendicular artery is 
ligated or clipped intracorporeally; the appendicular base ligated 
or endoloop or endoGIA stapler. But since appendicectomy is an 
emergency procedure in the majority of patients a surgeon with 
experience of intracorporeal tying may not be available in odd 
hours. Depending on the surgeon’s choice and experience the 
use of clipper, endoloop and endo GIA adds in the cost of the 
operation in this approach.

In a single port approach the operating telescope is introduced 
through the umbilical port and through the operating channel of 
the telescope the appendix is grasped and brought out along with 
the port. This approach may be beneficial in a straight forward 
early appendicitis, when appendix and its mesentry is not thick or 
in pediatric age group where the distance between the umbilicus 
and the appendicular base is small. This technique requires an 
experienced surgeon in laparoscopy and is difficult to control 
bleeding, obese patients and deal with other associated pathology. 
Others have combined the advantages of operating telescope in 
umbilical with a 5mm suprapubic port but experience is limited.

On the other hand the two port laparoscopic assisted open 
apendicectomy is simple, easy to learn and has the combined 
advantages of open appendicectomy and full laparoscopy of 
abdomen. It can be converted to open appendicectomy very 
quickly when required or to total intracorporeal approach by 

inserting accessory ports. Compared to single port approach does 
not require expertise of operating telescope. Cost is minimized by 
using non-disposable port. The overall morbidity is low. There were 
no specific complication related to this technique and incidence of 
port site infection was similar to other approaches of laparoscopic 
appendicectomy.11 We did not encounter any increased risk of 
intraperitoneal abscesses and those who had parietal wall abscesses 
were due to perforated appendix and not per se because of the 
technique. The percentage of patients having laparoscopic assisted 
appendicectomy has steadily increased and the conversion rate has 
decreased in our hospital over the years.12 Although controversial, 
we routinely removed the normal appendix if no other cause for 
acute pain was found during laparoscopy.13-19 We believe this is 
acceptable because the pain from appendicolith, appendicular 
foreign body, and chronic recurrent appendicitis may be associated 
with a normal appearance macroscopically.
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figure 1: Steps in two port laparoscopic appendicectomy

figure 2: Steps in two port Laparoscopic appendicectomy
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Conclusion

From our experience, laparoscopic assisted open appendicectomy 
using two reusable ports had good visualization, decreased 
rate of misdiagnosis and a short hospital stay. Contrary to the 
general belief, the incidence of port site wound infection was 
minimal. The conversion rate and complication rate was low due 
to early laparoscopic intervention. The two port approach has the 
advantages of open and minimal access surgery, it is simple and 
can easily be converted to an open or intracorporeal approach. 
There have been several trials comparing the laparoscopic 
appendicectomy with open appendicectomy but none comparing 
the two ports laparoscopic assisted open appendicectomy with 
open appendicectomy. A prospective randomized study comparing 
the open classical appendicectomy with two port laparoscopic 
assisted open appendicectomy would be useful to compare its 
safety, feasibility and to compare the cost, operation time, time 
of anesthesia, hospital stay, sick leaves, and time to resume work/
school, wound infection rate and postoperative complications.
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