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Introduction: 
Although the technique of Laparoscopic ap-
pendicectomy (LA) was already described by 
Semm1 in 1983, it never became as widely ac-
cepted as Laparoscopic cholecystectomy2. Th e 
benefi ts of LA are not as obvious and over-
whelming as those of Laparoscopic cholecys-
tectomy. Traditional open appendicectomy is al-
ready a minimally invasive procedure which can 
be performed through a small muscle-splitt ing 
incision.

Nevertheless, at least some advantages of LA 
can be suggested. First, the diagnostic value of 
laparoscopy itself, and second, the improved 
postoperative recovery. Th ird in two recently 
Published meta-analyses, the wound infection 
rate was signifi cantly lower in the Laparoscopic 
group compare to the open technique3, 4. Finally 
adhesion formation aft er LA is probably less 
compared to open appendicectomy5. Th e aim of 
this prospective study is to present a 1-year re-
view of LA performed in Karachi. In addition, it 
is aimed to evaluate the two most popular tech-
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niques for LA, the fi rst using preformed ligatures 
and second using endoscopic stapling device.

Patients and Methods:
Th e data from 80 laparoscopic appendicecto-
mies performed between October 2006 and 
September 2007 (beyond the learning curve) 
were analysed. Th e choice of the selected open or 
Laparoscopic approach for treating the patients 
with acute right iliac fossa pain was not lim-
ited by the any selection criteria. Th e surgeons 
were completely free in their decision-making. 
Furthermore, there was no standardized preop-
erative investigation procedure (e.g. clinical ex-
amination, laboratory fi ndings and ultrasonog-
raphy). In the most cases a 3-trocar technique 
was used. Aft er exploring the abdominal cavity, 
the mesoappendix was dissected using bipolar 
current (preferred technique) and staples using 
a stapling device or a preformed ligature. Re-
moval of the appendix was performed through 
the 10- mm trocar without wound protection or 
by using an endo-bag (when the diameter of the 
appendix was >12 mm or perforation occurred), 
All specimens removed were sent for histologi-
cal examinations.

Result:
Characterization of patients and intra-operative 
fi ndings were 30 male (38%) and 50 female 
(62%) patients. 80 Patients underwent LA as 
the main procedure due to suspected acute ap-
pendicitis, Th e mean age at the time of opera-
tion was 33.6% (range 5-92) and 42.3% (range 
9-95) years for suspected appendicitis. Nearly 
all patients (97%) presented in a very good, low 
risk condition according to the ASA 1 & 2 clas-
sifi cations. Patients with incidental appendicec-
tomy were excluded from our study.

Laparoscopic appendicectomy was performed 
as emergency operation within 24 hours of ad-
mission in 90% of all patients with right iliac 
fossa pain. Histological examination of the spec-
imen revealed acute appendicitis in 54% (54 
cases), normal appendix in 16.0% (16 cases) 
and perforated appendicitis in 10.0% (10 cases). 
1 Patient 0.2% was found to have an appendiceal 
tumour. Acute appendicitis and perforated ap-

pendicitis were both associated with localized 
peritonitis of the right lower quadrant in 58.2 % 
and 55.0% respectively. A generalized peritoni-
tis of whole abdominal cavity was found in 5.6% 
of perforated appendicitis compared to 1.0% of 
acute appendicitis.Th e baseline data with the in-
traoperative fi ndings are shown in Table 1.

Two thirds of all laparoscopic appendicectomies 
were performed within 60 min. Th e remaining 
third lasted up to 120 min, only in 2.5%, the op-
erating time was more than  120 min (as shown 
in table 2), whereas the operating time was not 
prolonged in acute appendicitis. In cases of per-
foration the operating time markedly increased. 
Th us, the percentages of LA with acute appen-
dicitis and perforated appendicitis which lasted 
up to 60 min were 69.2 and 38.7%, respectively. 
Th e operating time was not infl uenced by the 
technique used for appendiceal dissection and 
stump closure.

An endoscopic linear stapling device was used 
to resect the appendix and to close the stump 
in 56.7% of cases. Less frequently, in 33.1% 
cases we used preformed ligatures. No further 
information was available concerning the num-
ber of ligatures which were att ached to the ap-
pendiceal stump. Whereas some surgeons only 
used stapling devices, other performed LA only 
with loops, mainly for fi nancial consideration. 
Additional sutures or clips were used to close 
the stump in 12.2% in a few cases. Th e appen-
dix was resected with laparoscopic assistance 
(2.7%). Acute infl ammation of the appendix did 
not complicate the closure of the appendiceal 
stump. However, perforation of the appendix, 
especially at the appendiceal base, made clo-
sure more diffi  cult. Th erefore, the use of ligature 
and stapling devices alone was limited to 73.7% 
(overall group 89.8%). Additional sutures or 
clips were needed in 24.3% of cases. Finally, per-
forated appendices were more oft en removed 
with laparoscopic assistance (6.0%). 

Although there was the same intraoperative 
complication rate, the conversion rate was 
slightly higher with loop (2.2 verses 1.8%). Post-
operative wound infection were more frequent 
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using loops compared to appendiceal stump 
closer with a stapling device (5.0versus 2.9%) 
loops compared was associated with the in-
creased reoperation rate compared to stapler ap-
pendicectomy (4.2 versus 2.9% table 3) fi nally, 
the mean hospital stay was also prolonged aft er 
appendicectomy compared to stapler appendi-
cectomy (7.0 versus 9.1 days).  

Th e overall patient group and patients with acute 
appendicitis revealed in >90% no intraopreative 
complications. Bleeding problem (1.9%) inabil-
ity to correctly visualize the appendix (1.8%) 
and perforation of the bowel (0.2%) were the 
main intraoperative complications. Some other 
minor complications, e.g. technical failure, are 

summarized in Table 3 and then reached the lev-
el of 3.5%. However perforated appendicitis was 
associated with more intraoperative complica-
tions, especially safe identifi cation of in the ana-
tomical structures was hampered by the infl am-
matory tissue reaction. Limited view & bleeding 
complications occurred in 5.6 in 1.6 respectively 
Table 3. 

Similarly, the conversion rate was related to 
the appendiceal pathology. Th e conversion 
rates were 6.8 and 25.5% for the overall and the 
perforated appendicitis groups. Respectively 
(p<0.05). Bleeding problems and intraopera-
tive diffi  culty in visualizing the appendix were 
the main reason for converting to an open pro-
cedure.

In the overall group, 94.4 and 95.9% of cases 
had no local or systemic postoperative compli-
cations, respectively. Th e wound infection rates 
were 3.3%.Bleeding complication and early 
bowel obstruction were noted in 1.9 & 0.8% 
of cases respectively. Cardiopulmonary and 
thromboembolic complications were the most 
important systemic complications and occurred 
in 0.9 and 0.5% respectively.

Whereas acute appendicitis revealed no increase 
in postoperative complications, perforated ap-
pendicitis was associated with a considerable 
number of local as well as systemic complication 
rates were increased 3-fold to 9.2 and 3.6% re-
spectively. Cardiopulmonary and thromboem-
bolic complications were also 2-fold increased 
to 2.8% each.

Th e overall reoperation rate was 3.0% (2 pa-
tients) whereas 1 patient was reoperated lapros-
copically, the remaining 1 patient underwent an 
open reoperation. Th e majority of reoperation 
took place between 2 & 5 days aft er LA. Th e 
most frequent reason being local or general-
ized peritonitis which needed further treatment 
with lavage and debridement. However LA for 
perforated appendicitis was associated with the 
higher reoperation rate of 10.4%.

Nevertheless, there was no intraoperative or 

Table 1: Characterization of patients and intra-operative fi ndings

No of patients
Males
Females
Sex ratio

80 
30 (37.5%)
50 (62.5%)
0.6

 LA as main operation
 Mean age, years
 Range years

80
33.6
5-92

Intraoperative fi ndings
Acute appendicitis
Perforated appendix
Normal appendix

54 (67.5%)
10 (12.5%)
16 (20%)

Table 2: Operating time and surgical technique 

Overall
Group
(n=80)

Acute
appendicitis
(n=54)

Perforated
appendicitis 
(n=10)

Operating time, %
< 60 min.
60-120 min
>120 min
Surgical technique, % 
Stapling device
Loop
Others (e.g additional clips)
Laparoscopic assisted resection

65.0
32.5
2.5

56.6
33.1
12.2
2.7

69.0
29.5
1.5

58.6
35.7
12.1
2.2

38.8
52.9
8.3

49.4
24.3
24.3
6.0

Table 3: Surgical technique: stapling device versus loop

Stapling
Device 

loop

Operating time
Conversion rate, %
Intraoperative complications
Wound infection rate, %
Reoperation rate %
Mean hospital stay, days

n.d
1.8
n.d
2.9
2.9
7.0

n.d
2.2
n.d
5.0*
4.2
9.1*

 n.d. =equal, no diff erence 
 *p<0.05 stapler versus loop 
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postoperative death aft er LA for acute right iliac 
fossa pain Table 4.

Th e mean hospital stay in the overall group was 
7.6 days. Patients with perforated appendicitis 
revealed a prolonged mean hospital stay of 9.2 
days.

Discussion:
Th e purpose of the current series was to inves-
tigate the clinical relevance of LA in Karachi. 
Although LA is performed in many Karachi sur-
gical institution since 2000, it has never replaced 
the conventional open procedure. According 
to the data of largest hospital statistic of Swit-
zerland, it is estimated that only 11% of all ap-
pendectomies are performed laparscopically6. 
Th is low rate of LA is in comparison to the lit-
erature which reports similar rates of LA in sev-
eral European countries (1.2-20.0%)2,7 diff erent 
explanation can be assumed for this low rate of 
LA. LA are higher due to the technical devices 
used and the longer operating time, whereas the 
length of the hospital stay is not shorter with 
LA (7.6 versus 6.9 days)6. Finally no standard-
ized criteria concerning the technical approach 

for appendicectomy in Karachi are available. 
Whereas some surgeon and surgical institu-
tions always perform LA, some other restricts 
the indication for LA to female Patients of child 
bearing age with unclear right iliac fossa pain. 
Th us the choice of technical approach is rather 
infl uenced by the surgeon’s personal preferences 
and the availability of technical equipment and 
experienced operating staff  than by scientifi cally 
based selection criteria.

Generally the available data show no clear evi-
dence of patient benefi t aft er LA8-16. Most of the 
published studies revealed a lower wound infec-
tion rate aft er LA which is in fact the sole advan-
tage 3,4,7. In our study, we found a wound infec-
tion rate of 3.5% which is rather low and within 
the range of the data from other studies7-16.

Th e overall negative appendicectomy rate re-
mained at 20.0%, which is similar to that of open 
appendicectomy2, 17. Th e negative appendicec-
tomy rate could not be specifi cally evaluated for 
young women of child-bearing age.

Overall appendiceal perforation was not only 
associated with longer operating times, but 
also increased Intraoperative or postoperative 
complications rates, especially the wound infec-
tion rate. Perforated appendicitis is closely as-
sociated with an increased infl ammatory tissue 
reaction of the cecum as well as the peritoneal 
cavity. To this end, identifi cation and handling 
of the infl amed anatomical structures may be 
more diffi  cult. Th ese circumstances are at least 
partly responsible for extended operating time, 
the diffi  culty in achieving safe stump closure 
and the increased complication rates. In addi-
tion, perforated appendicitis led to increase con-
version and reoperation rates, although some of 
the re-laparoscopies were planned (second look-
operations) for further lavage of the peritoneal 
cavity. Due to the methodological limitations, 
we were unable to determine the infl uence of 
appendiceal perforation and the extent of peri-
tonitis on the length of the hospital stay.

Although the operating time and the number of 
intraoperative complications were similar, LA 

Table 4: Intra-operative or postoperative complications, conversion and re-operation rate, mor-
tality and hospital stay

Overall
Group
(n=80)

Acute
appendicitis
(n=54)

Perforated
appendicitis 
(n=10)

Intraoperative complications %
Haematoma/bleeding
Bowel Perforation
Limited view
Other (technical anaesthesia)

1.9
0.2
1.8
3.5

2.0
0.2
1.6
1.6

1.6
0.0
5.6
4.0

Postoperative complications, %
Local

Wound infection
Haematoma/bleeding 
Other (technical anaesthesia) 

Total
Systemic

Cardio-pulmonary 
Lung embolism 
Early bowel obstruction
Other

Total 
Conversion rate, % 
Reoperation rate, %
Mortality rate, % 
Mean hospital stay days

3.3 
1.7 
1.0 
6.2 

0.9 
0.5 
0.8 
2.9 
5.1 
6.8 
3.0 
0.0 
7.6 

3.2 
 1.3 
 3.4 
 8.7 

 0.7 
 0.2 
 0.6 
 2.3 
 3.8 
4.8 
 2.1 
 0.0 
 8.0 

9.2*
4.0
3.6
16.8*

 2.8
 2.8
 3.6
 5.6
14.8*
 25.5*
 10.4*
 0.0
 9.2

*p<0.0s acute versus perforated appendicitis 
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perform with a linear stapling device was superi-
or to LA performed with loops, presumably due 
to safer stump closure and less manipulation of 
the infl amed appendix. In particular, the Ortega 
et al.11 who performed the largest prospective 
randomized trial comparing stapling device ver-
sus loop appendicectomy also found that LA 
performed by stapling devices was or more ex-
pensive than loops. Th e overall costs may be de-
creased due to less postoperative complications 
and reoperation rates.

Conclusion:
Laparoscopic appendicectomy is a safe and ef-
fective procedure. Th e postoperative morbidity 
and mortality rates are comparable to those of 
conventional open procedure. However most 
most of the patients with right iliac fossa pain 
due to acute appendicitis still undergo an open 
appendicectomy in Karachi. Th e main advan-
tage of LA may be the decreased wound infec-
tion rate (3.5%). Th e question of how perfo-
rated appendicitis should be treated cannot be 
answered with these data. However, it seems 
that due to increased morbidity and operating 
time, laparoscopic appendicectomy may not be 
considered as procedure of fi rst choice to treat 
perforated appendicitis.
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