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Abstract- Appendicitis is the most common surgical emergency with the incidence rate of 6-10%. Although
several studies have compared the two approaches of open (OA) and laparoscopic appendectomy (LA) the
technique of choice is still a matter of controversy. Considering this background we designed a study to
compare OA and LA outcomes in our center. One hundred patients were included in this study performed
from April 2008 to April 2009 at Shahid Sadoughi hospital, Yazd, Iran. Patients who gave informed consent
were randomized to either OA or LA groups and were operated by McBurney’s or laparoscopic technique,
respectively. Patients received our center’s routine diet, antibiotics and analgesic regimens. The patients’ pain
was measured by visual analogue scale (VAS) at their entrance to the recovery room and in 6-hour intervals
up to 24 hours. Post-operation follow up visits were in weeks 1, 2 and 4. The data of operation time, hospital
stay, intra-operation complications, time to resume normal activity, short term complications and neuralgia
were collected and analysed. The average operation time was 34.48.42 min in LA and 41.78.84 in OA
hand (P=0001). No intra-operative complication and no LA to OA conversion were encountered in
operations. Post-operative complication rate was higher in OA group (n=10) compared to LA (n=3). The
post-operative pain showed less pain in OA only at 6 and 12 hours post-operative times. Patients’ mean
hospital stay was 52.3219.2 and 42.9613.8 hours in LA and OA groups, respectively (P=0.003). Time to
resume normal activity didn’t show a significant difference between two groups (P=0.53). Only one case of
neuralgia in the OA group was confronted in the follow up visits. LA has less complications and cosmetic
scar with the cost of more pain. Decision between OA and LA for each patient should be made individually.
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Introduction
Appendicitis with the incidence rate of 6-10% is
considered as the most common surgical emergency (1).
About one decade after McBurney had introduced open
appendectomy (OA) (2) the laparoscopic technique was
performed by Semm in 1983 (3).
Despite OA being associated with low morbidity and
mortality rates (4) the popular minimally invasive
approach showed more advantages such as less wound
infection, less pain, and faster recovery in the cost of
more operating time and hospital cost(5-8). LA can have
extra benefits for female patients as decreasing
adhesions and fertility problems and better cosmetic
results (9).

Numerous studies have compared OA with LA, but
the role of laparoscopy is still a controversial
issue. Some studies have showed better clinical results
for LA (10-13), while some others fail to prove a
significant advantage (14-18) or demonstrated
disadvantages such as higher cost or intra-abdominal
abscess (15,19-21). With this background and
considering the few studies comparing laparoscopic and
open appendectomy in third-world countries this
study was designed to compare the prospective
outcomes of LA with OA in terms of operating time,
postoperative pain, hospital stay, time to resume the
normal activity, intra and post operation complications,
and neuralgia.
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Materials and Methods
This prospective comparative study was performed in
Shahid Sadoughi hospital, Yazd, Iran, from April 2008
to April 2009. The merits and drawbacks of LA and OA
were explained to all of the patients with diagnosis of
acute appendicitis according to Alvarado score (22).Our
exclusion criteria for this study were being older than 9
years, showing signs of generalized peritonitis, having a
palpable mass in RLQ suggesting appendiceal abscess,
or being pregnant. Patients who gave their informed
consent were randomized to either LA or OA groups.
The randomization technique was by having patient
open a concealed envelope from a randomized order of
envelops by a blinded technician. The study was
approved by local Ethics Committee and all of the
researches obliged themselves to practice in accordance
to Helsinki declaration.
All of the patients received prophylactic cefteriaxone
(1 gram, every 12 hours) and metronidazole (500 mg,
every 8 hours). All of the surgeries were performed by
the same surgeon (S. K.). The OA surgeries were
performed through a McBurney’s muscle-splitting
incision. For the LA patients, the classic three port
technique was performed through two 10 mm (umbilical
and right iliac fossa) and one 5 mm (suprapubic) ports.
All of the removed appendices were sent for pathologic
study.
After the operation all of the patients were NPO and
received antibiotics for 48 hours. The routine analgesic
used for patients was morphine (5 mg intramuscular,
every 8 hours). Soft diet was started after 48 hours and
patients were discharged after normal diet was tolerated.
Post operation follow up visits were in weeks 1, 2 and 4.
Patients were asked to contact the therapy team in case
of any problem.
Patients’ data such as operation time, hospital stay
and intra operation complications were collected from
their hospital files. Time to resume normal activity,
short term complications and neuralgia data were
obtained through post operative visits. The patients’ pain
was measured using a visual analogue scale (VAS) with
10cm line between 0 as no pain and 10 as the worst pain
ever experienced. Patients mark their pain at the time
they enter the post-op recovery room and in 6 hour
intervals up to 24 hour after the operation.
Statistical methods
Statistical analysis was performed using SPSS
software, version 15 (SPSS Inc., Chicago, IL). The data
was presented as number/percent or mean standard

deviation. The pain difference was analysed by student t
test. Fisher exact test and Mann-Whitney U test were
used for complications and time for hospital stay and
normal activity resume, respectively. The level of
significance was defined at P<0.05.

Results
The total number of 100 patients, in two groups of open
and laparoscopic appendectomy, was followed up for
one month in this study. The LA and OA groups
participants’ mean age was 26.949.51 and 25.368.92,
respectively (P=0.394). Twenty three men (46%) and
twenty seven women (54%) underwent LA while 28
men (86%) and 22 women (22%) were operated by OA
technique. No statistically significant difference was
observed in male to female ratio (P=0.212).
The average skin to skin operation time was
34.48.42 min in LA hand and 41.78.84 in OA hand
(P=0001). No intra operative complication was
encountered in operations. There was no conversion to
open surgery in LA operations.
Post-operative complication rate was higher in OA
group. Urinary retention (n=2) and pulmonary infection
(n=1) were the only post-operative complications in LA
hand while OA group complications comprised wound
infection (n=2), uterine infection (n=1), pulmonary
infection (n=1) and urinary retention (n=6) (Table 1).
Table 1. Complication rate in LA and OA groups [data is
presented as Number (percent)
Complication
Intra operative
Urinary retention
Pulmonary infection
Wound infection
Visceral infection
Neuralgia

Laparoscopic
0
2 (4%)
1 (2%)
0
0
0

Open
0
6 (12%)
1 (2%)
2 (4%)
1 (2%)*
1 (2%)

*one case of uterine infection in OA group]

Table 2. Pain in the 24 hour post operation period
Hours
after
surgery
0
6
12
18
24

Open
appendectomy
group
4.942.66
4.382.51
3.462.38
2.822.52
1.361.26

Laparoscopic
Appendectomy
Group
5.262.14
5.442.41
4.682.29
3.261.98
1.781.69

P
value
0.465
0.033
0.009
0.137
0.193
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Figure 1. Average pain score changes in 24 hour post operative period

In pathologic study, 70 and 74 percent of removed
appendices were diagnosed as acute appendicitis,
respectively in LA and OA groups.
The post operative pain measured in this study
showed a statistically less pain in OA hand six and
twelve hours after the surgery. The pain severity doesn’t
show statistically difference between two groups in
other time spans (Table 2). The average of the pain
scores during the post operation day was lower in OA
group. The P value for this difference (4.081.73 for LA
and 3.391.84 for OA) was 0.06, reaching the statistical
significance (Figure 1). Patients’ mean hospital stay was
52.3219.2 hours for patients in LA group while this
period was 42.9613.8 for OA hand (P=0.003).
According to follow up visits patients in OA group
resumed their normal activity after 3.2+2.47 days, while
this period for patients in LA group was 3.1+1.46 which
does not show a significant difference (P=0.53). Only
one case in OA complained of neuralgia (P= 0.753). No
other complication was confronted in the follow up
visits.

Discussion
The purpose of this study was to compare LA with OA
regarding the operation time, intra operative and post
operative complications and 24-hour post operative pain.
The LA operation time was shorter in the present study
(34.48.42 for LA compared to 41.78.84 for OA).
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Several studies reported a shorter operation time for OA
technique (16,17,19,21), while some couldn’t show a
significant difference (23-25) and some reported a
shorter operation time for LA (8). The shorter time in
our study can be measuring skin to skin operation time
and not considering the time for laparoscopic settings in
operation room. Heikkinen et al. reported a shorter
operation time for LA but a longer operation room time
for this group (8).
Patient may have complications such as wound
infection, fever, urinary infection or retention, deep
abdominal infection and intestinal obstruction. In the
present study OA group had higher post operative
complication rate which is in agreement with several
previous studies (6,10,11,16-20). Urinary retention was
the most common complication in both groups (Table
1). It is suggested that lower rate of wound infection in
LA technique can be due to avoidance of direct contact
of infected appendix using a sterile bag through trocar
site (26,27). The lower complication rate in LA
technique can be explained by the advantage of
minimally invasive surgery and reduced damage to
viscera and intestinal serous membrane compared to
open approach (28).
The pain score in the present study was lower in the
OA group in 6 and 12 hours after the surgery while in
other time spans the difference was not significant (table
2). While some studies did not report less pain score for
LA technique (13,15,29) a review including 67 studies
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reported an eight mm less pain score on a 100 mm VAS
(21). Higher pain score in the present study can be an
effect of not blinding the patients and patients giving
high score for the pain they feel according to the
surgical scar they observe, along with the fact that
patients with LA can experience more shoulder pain
than OA patients (30).
Patients’ hospital stay period has been reported in
variable range in the literature (21). Higher hospital stay
for LA patients in the present study can be because of
our conservative policy as this was our initial
laparoscopic
appendectomy
experience;
while
discharging open patients more lately is more a tradition
as it is shown that OA patients’ hospital stay can be
shortened (31). Our results did not show a shorter time
to resume normal activity after LA while reported by
some previous studies (21). It is suggested that LA has
higher rate of intra-abdominal abscess compared to OA,
while OA causes more wound infection (21, 32). The
post operation complication rate was very low for both
groups in our study. In conclusion, LA has less
complications and cosmetic scar with the cost of more
pain. Considering the higher cost of laparoscopic
approach, LA does not have significant superiority to
OA. Decision between OA and LA for each patient
should be made individually according to some
minimally invasive surgery benefits such as improved
cosmesis.
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