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ABSTRACT

Aims and Objectives: Comparative study between laparoscopic appendicectomy and open appendicectomy
in terms of safety and benefits with respect to duration of operation, post-operative pain, resumption of oral
diet, duration of hospital stay, incidence of complications and cost.

Methods: Prospectively collected data from 120 consecutive patients between October 2014 and September
2016 with acute and recurrent appendicitis were studied. These comprised of 60 patients who underwent
conventional appendicectomy and 60 patients treated laparoscopically. The two groups were compared with
respect to duration of operation, post-operative pain, resumption of oral diet, duration of hospital stay,
incidence of complications and cost.

Results: Most patients presented in second-third decade of life. Laparoscopic appendectomy was associated
with a shorter hospital stay (3.22 Vs5.87 days, P=0.001),longer operating time (70.83+£18.28 vs 52.00min,
P<0.001),less Post operative pain scores (0.47 vs. 0.73; P < 0.001)at discharge, early resumption of normal
diet. Post operative complications were equal in both groups. The total cost of hospital stay was not
significantly higher in laparoscopic appendicectomy than open appendicectomy group (11944.78 £12170.85
Vs 11149.90+£1988.76 INR, p<0.619) respectively. There was no mortality in either group.

Conclusion: Overall, laparoscopic appendicectomy is better than open appendicectomy in selected patients
with acute or recurrent appendicitis.

Keywords: Laparoscopic appendicectomy, open appendicectomy, conventional appendicectomy, Acute
appendicitis.

INTRODUCTION urgent abdominal operation and is often the first

Acute appendicitis continues to be the most
common cause of an ‘acute abdomen’ in young
adults and, as such, the associated symptoms and
signs have become a paradigm for clinical
teaching. Appendicitis is sufficiently common that
appendicectomy is the most frequently performed

major procedure performed by a surgeon in
training accounts for approximately 1% of all
surgical operation.™t?

Even though modern diagnostic facilities, surgery
skills, fluids and antibiotic therapy have brought
down the mortality from 50% (before 1925) to
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less then 1/1,00,000 persons, still the morbidity is
more than 5-8%, mainly due to wound infection
because of delayed diagnosis and treatment.™
Although more than a century has elapsed since
Mc Burney first performed open appendectomy™"
this procedure remains the treatment of choice for
acute appendicitis for most surgeonsfor nearly a
century until 1983, when Curt Semn performed
the first laparoscopic  appendectomy.®'The
introduction of laparoscopic  surgery has
dramatically changed the field of surgery. With
improvements in the equipment and increasing
clinical experience it is now possible to perform
almost any kind of procedure under laparoscopic
visualization. But even then, the efficiency and
superiority of laparoscopic approach compared to
the open technique has been the subject of much
debate with different clinical trials with varied
result.l”

The advantages of laparoscopic appendectomy
over open appendectomy are thought to be less
postoperative pain, shorter hospital stay and early
return to usual activity.'™'While the incidence of
postoperative wound infection is thought to be
lower after the laparoscopic technique, the
incidence of postoperative intra-abdominal sepsis
may be higher in patients operated on for
gangrenous or perforated appendicitis./**!
Though multiple prospective randomized trials,
meta-analyses ®*and systematic reviews™*?
have been conducted to assess the value of LA
over OA, the heterogeneity of the measured
variables and other weaknesses in methodology
have not allowed to draw definitive conclusions
and generalizations.'"*4  Hence the “gold
standard” modality of treatment for clinically
confirmed appendicitis is still not established.

In the present study, we aim to compare the
laparoscopic approach and the conventional
technique in the treatment of acute appendicitis,
using prospectively collected data from patients
subjected to appendectomy between between
October 2014 and September 2016.

AIMS AND OBJECTIVES OF STUDY
Comparative  study  between  laparoscopic
appendicectomy and open appendicectomy in
terms of safety and benefits with respect to

1) Duration of operation

2) Post operative pain

3) Resumption of oral diet

4) Duration of hospital stay

5) Incidence of complications

6) Cost.

METHODOLOGY
Source of data: A prospective observational
study will be conducted on patients admitted to
our hospital, with symptoms suggestive of acute
or recurrent appendicitis during the period from
October 2014 to September 2016.
Method of collection of data
Sample & Sampling Technique: Prospective
study from October 2014 to September 2016
involved 120 cases that were consecutively
selected, where the investigator was a part of the
surgical team managing the patients, by using
random sampling technique.
A sample of size 60 each laparoscopic and open
appendicectomy case will be selected using
purposive sampling technique and compared in
terms of
1) Duration of operation.
2) Post operative pain.
3) Resumption of oral diet.
4) Duration of hospital stay.
5) Incidence of complications (intraoperative
& post-operative).
6) Cost.
Inclusion criteria:
1. Patients age >10 years of age
2. Both sexes
3. Patients seen at the surgical department of
our hospital who were provisionally
diagnosed of having Acute Appendicitis
with clinical suspicion and investigatory
support later confirmed by intraoperative
findings.
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Exclusion criteria:

1. Patients with any other significant illness
which is likely to affect the outcome more
than the disease in study.

Patients who are unfit for surgery.
Patients not willing for surgery.
Generalized peritonitis
Appendicular mass or abscess

6. Pregnancy
Open appendicectomy was performed either under
general anesthesia or spinal anesthesia, through a
muscle splitting incision in the right iliac fossa.
The base of the appendix was crushed and ligated
and the stump of the appendix was not invigilated.
Laparoscopic technique performed under general
anesthesia using a standardized approach
involving the open technique for the trocar
insertion and by 3- port technique. The appendix
was divided after double ligation of the base.
Appendix extraction was performed using trocar
sleeve to protect the wound from contamination
during removal.

All cases were followed in the postoperative
period till they were discharged and then later
followed for a period of 4 weeks in the outpatient
department.

The following parameters were observed during
the follow up in comparison between the two
procedures, the duration of surgery in minutes,
resumption of oral diet in days, post operative
pain using a verbal response pain scale from 0 to5,
0 being no pain and 5 being the worst possible
pain,. Duration of analgesic use in number of
days, post operative complications like wound
infection, intra-abdominal abscess and peritonitis.

a s~ W

Patients in both the study groups were discharged
as soon as possible, when they were on a normal
diet, afebrile for 24 hours, when fully mobilized
without need for analgesics. Duration of stay after
surgery in number of days, and the total cost of
hospital stay was noted.

Wound infection was defined as discharge of pus
that required surgical drainage. Peritonitis was
defined as generalized inflammation of the
peritoneum. Intra-abdominal abscess was defined
as a fluid collection diagnosed at ultrasonography
or computed tomography which contained pus at
the time of drainage.

A proforma was used to collect the relevant
information. The data collected will be analyzed
statistically using descriptive statistics namely the
Students t-test, Chi-square analysis, Proportion,
Mean, Standard Deviation wherever applicable
and P value of <0.05 was considered significant.

OBSERVATION AND ANALYSIS

A total of 120 patients with acute and recurrent
appendicitis were admitted during the study
period. 60 patients were subjected to open
appendectomy and 60 patients to laparoscopic
appendectomy. Most of the patients in our study
were between 10-30 age group (Table 1, Figure-
1). The age of presentation was comparable
between either groups (p is not significant). The
patient were most often symptomatic in the
second and third decade of life (p is significant) in
either group. The mean age of the patients in open
and laparoscopic appendicectomy was 22.9 and
25.8 years respectively (Table 1).

Table 1: Age distribution of patients studied

. Laparosco
Age in years Open Group pGroup Py Total
10-20 46.7 33.3 40
21-30 35 40 37.5
31-40 11.7 18.3 15
41-50 6.7 3.3 5
>50 0 5 2.5
Total 100 100 100
Mean + SD 22.9249.13 25.80+£10.71 24.36+10.02

Samples are age matched with P=0.115
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Figure-1: Age distribution.

In our present study 76.7% patients of open
appendicectomy and 45% patients of laparoscopic
appendicectomy were males. 23.3% patients of
open and 55% of laparoscopic appendicectomy
were females (Table 2). Most of the patients in
either group complained of abdominal pain
[56(93.3%) in open group and 55 (91.7%) in
laparoscopic group]. History of vomiting was
present in 35(58.4%) of open and 40 (67.3%) of
laparoscopic group. The other complaint was
fever in 26 (43.3%) of open and 24 (40.3%) of
laparoscopic group(Table 3, Figure-2).Among 120
patients 33.3 % of open group and 15% of
laparoscopic group had the history of episodes of
abdominal pain in the past. Rest of the patients
66.7% and 85% of the patient of open and
laparoscopic group respectively had the Acute
episode(Table 4). Most of the patients in either
group not associated with any diseasesor any
previous surgeries. All patients in either group

Table 3: Presenting Complaints

who underwent surgery were within ASA grade 3,
most common being ASA grade 1. The TLC
(WBC Count) was elevated beyond the higher
limit of normal value of 11000 cu/mm in 80%
patients who underwent open surgery as compared
to 60% Patients who underwent laparoscopic
surgery (Figure-3). The preoperative ultrasono-
graphy showed an inflamed appendix in74.2 % of
the patients. In laparoscopic group showed 68.3%
and open appendicectomy were 80% of inflamed
appendix (Table 5).

Table 2: Gender distribution of patients studied

Gender ((;) r%inp Largrrglsjtrt)opy Total
Female 23.3 55 39.2
Male 76.7 45 60.8
Total 100 100 100

P<0.001**, Significant, Chi-Square test

Complaints Open Group Laparoscopy Group ol
N % N %

Fever 26 43.3 24 40.3 41.65

Pain 56 93.3 55 91.7 92.5

Vomiting 35 58.4 40 67.3 62.85
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Figure-2: Presenting Complaints

Table 4: Severity of presentation

Severity of presentation Open Laparoscopy Total
Group Group
Acute 66.7 85 75.8
Recurrent attacks 33.3 15 24.2
Total 100 100 100
P=0.019%*, Significant, Chi-Square test
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Figure-3: Laboratory Investigations
Table 5: Radiological Investigations on pre-op ultrasonography
. L L Open
Radiological investigations Group Laparoscopy Group Total
Inflamed appendix 80 68.3 74.2
Normal 20 31.7 25.8
Total 100 100 100

P=0.144, Not Significant, Fisher Exact test
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Using the criteria defined in the methodology the
mean operative time was more in laparoscopic
group(70.83+18.28 min) as compared to open
group(52.00+22.25) (p is significant) (Table 6,
Figure-4).. The operative field was adhesions free
in most of cases taken up for laparoscopic
appendicectomy as compared to those underwent
open appendicectomy (p is significant) (Table
7).The discomfort experienced by the group who
underwent laparoscopic surgery (n=60) was
compared to the discomfort experienced for the
group who underwent open surgery (n=60). Well
accepted pain scoring system, the verbal response
scale (VRS) were used to grade the pain.On the
day of surgery most of the patients who
underwent laparoscopic appendicectomy
experienced grade Il to Il pain as compared to
open group who experienced grade 11l to IV pain
(p is significant) and 1 patient experienced grade
V pain in open group. Prior to discharge the pain
experienced by both groups had decreased, now
most of laparoscopic group experienced grade O
on VRS Scale as compared to open group who
experienced grade | on the same scale (p is
significant)(Table 8).. In all cases pain relief was

achieved by injectable NSAIDS administered by
IM route. The duration of Post operative analgesia
required in the Laparoscopic Group was
significantly less than the Open Group (p is
significant) ) (Table 9).

Majority of patients in both laparoscopic (85%)
and open group (63%) were able to tolerate oral
fluids and diet on 1st post operative day(Table-
10,Figure- 5). There were no major complications
in either group. The most common complication
in either group was wound infection, 16.7% in
open group as compared to 6.7% in laparoscopic
group (p is significant). There was no mortality in
either group(Table-11). The average stay for
patients undergoing laparoscopic appendicectomy
was 3.22 days(rangel-7 days). Patient who
underwent open surgery mean duration of post
operative stay was 5.87 days (range 1-14 days, p
is significant) (Table-12, Figure- 6). The average
cost of patients undergoing Laparoscopic
appendicectomy was slightly higher as compared
to the patients who underwent open
appendicectomy (Table-13, Figure- 7, p is not
significant).

Table 6: Operation time distribution in two groups of patients studied

L Laparosco
Operation time Open Group %roup Py Total
<50 56.7 8.3 32.5
50-110 41.7 90 65.8
>110 1.7 1.7 1.7
Total 100 100 100
Mean + SD 52.00+22.25 70.83+18.28 61.42+22.37

P<0.001**, Significant, student t test

Table 7: Operative adhesions

. . Open
Operative adhesions Group Laparoscopy Group Total
Normal 71.7 63.3 67.5
Minimal Adhesions 21.7 35 28.3
Dense Adhesions 6.7 1.7 4.2
Total 100 100 100

P=0.148, Not Significant, Fisher Exact test

Dr B.S Ramesh et al IMSCR Volume 05 Issue 03 March Page 18859



Percentage
P N W b O OO N 0 ©
O O O O O o o o o
1 1 1 1 1 1 1 1 l

® Open Group

® [ aparoscopy Group

o

<50

50-110

Operation time in min

>110

Figure- 4: Average Operating Time in Laparoscopic/Open group

Table 8: Pain distribution in two groups of patients studied

Pain score Post op day 1 On discharge % change
Open Group (n=60)
oo 0 21.7 21.70%
oo 0 717 71.70%
0o 11.7 6.7 -5.00%
0o 51.7 0 -51.70%
0o 33.3 0 -33.30%
0o 3.3 0 -3.30%
Laparoscopy Group (n=60)
0o 0 60 60.00%
0o 0 38.3 38.30%
0o 63.3 1.7 -61.60%
0o 36.7 0 -36.70%
0o 0 0 0.00%
0o 0 0 0.00%
P value <0.001** <0.001** -
Chi-square test/Fisher Exact test

Table 9: Duration of 1V analgesic required

Duration of 1V analgesic required (?r%inp La[g:gztl:)opy Total

1-2 10 86.7 48.3

3-6 90 13.3 51.7

Total 100 100 100

P<0.001**, Significant, Chi-Square test
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Majority of patients in both laparoscopic (85%)
and open group (63%) were able to tolerate oral
fluids and diet on 1st post operative day (Table-
10,Figure- 5). There were no major complications
in either group. The most common complication
in either group was wound infection, 16.7% in
open group as compared to 6.7% in laparoscopic
group (p is significant). There was no mortality in
either group (Table-11). The average stay for

patients undergoing laparoscopic appendicectomy
was 3.22 days(rangel-7 days). Patient who
underwent open surgery mean duration of post
operative stay was 5.87 days (range 1-14 days, p
is significant) (Table-12, Figure- 6). The average
cost of patients undergoing Laparoscopic
appendicectomy was slightly higher as compared
to the patients who underwent open appendic-
ectomy (Table-13, Figure- 7, p is not significant).

Table 10: Initiation of oral feeds in two groups of patients studied

Initiation of oral feeds Open Laparoscopy Total
Group Group
1 63.3 85 74.2
2 31.7 13.3 22.5
3 5 1.7 3.3
Total 100 100 100
P=0.016*, Significant, Fisher Exact test
= Open Group
90 -
ml G
80 - aparoscopy Group
70
60 -
[<5)
D
8 50 A
c
5]
s 40 -
[a
30
20 -
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0 T T 1
1 2 3

Initiation of oral feeds

Figure- 5: Initiation of Oral Feeds in Post-Operative Period in Laparoscopic/Open Group.

Table 11: Post-Operative complications in two groups of patients studied

Post-Operative complications Open Group | Laparoscopy Group Total
Nil 83.3 88.3 85.8
Others 0 5 2.5
Wound infection 16.7 6.7 11.7
Total 100 100 100

P=0.070+, Significant, Fisher Exact test
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Table 12: Hospital Stay in days in two groups of patients studied

. Laparoscopy
Hospital Stay(days) Open Group Group Total
1-2 0 21.7 10.8
3-5 68.3 73.3 70.8
6-10 25 5 15
>10 6.7 0 3.3
Total 100 100 100
Mean + SD 5.87+2.27 3.22+1.12 4.54+2.22
P<0.001**, significant, student t test
_Jo] G
20 - pen Group
L

20 | M Laparoscopy Group

60 -
@ 50 -
i)
E 40 -
& 30 -

20 A

0 T T T 1

1-2 3-5 6-10 >10
Hospital Stay(days)

Figure-6: Mean Duration of Post-Operative stay in Laparoscopic/ Open Group

Table 13: Total Cost in two groups of patients studied

Total Cost Open Group Laparoscopy Group Total
<10000 8.3 23.3 15.8
10000-13000 85 75 80
>13000 6.7 1.7 4.2

Total 100 100 100

Mean £ SD 11149.90+1988.76 11944.78+12170.85 11547.34+8692.68

P=0.619, Not significant, student t test
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Figure-7: Total Cost of Hospital stay in Laparoscopic/Open group
DISCUSSION significant (p<0.005) Most of the patients in both
Acute appendicitis is the most common intra- the groups had acute presentation (75.8%), rest of
abdominal  condition  requiring  emergency them had intermittent presentation (24.2%)

surgery.™ Although more than 20 years have
elapsed since the introduction of laparoscopic
appendectomy, there is no consensus on its
advantages and disadvantages compared to the
conventional technique. The controversy that
currently exists over the potential benefits of
laparoscopic appendicectomy motivated us to
analyze our experience with this procedure. The
relative advantages and disadvantages of the
laparoscopic and open appendicectomy are
measured primarily in terms of duration of
operation, resumption of oral diet, post operative
pain and analgesic use in days. Post operative
complications like wound infection, peritonitis,
intrabdominal abscess. Postoperative recovery in
the form of postoperative duration of hospital stay
and total cost during the hospital stay, and return
to normal activity were assessed.

In this study the age groups (mean of 22.92 and
25.80 in the open and laparoscopy group) were
comparable between the two groups. Most of the
patients presented in second-third decade of life.
Most common symptom of presentation in both
groups was pain abdomen (92.5%), which is

(P=0.019). In the patients who underwent surgery
(lap or open) most of the patients were in ASA
Grade | (86.7%). Majority of the patients in open
group, intraoperatively were adhesion free
(71.7%) as compared to laparoscopic group
(63.3%). This was statistically not significant
(p=0.28).

There was a significant increase in the time taken
for the procedure during laparoscopic
appendicectomy compared to the open method
(mean of 70.83£18.28 versus 52.00+22.25
respectively). This was statistically significant
(P<0.001). Similar results were observed in some
of the studies.'"®* ™ There was a significant
difference in the postoperative pain scores
between open and laparoscopic appendicectomy at
24 hours (3.09 vs. 2.45 respectively; (P <0.001) at
discharge (0.47 vs. 0.73 respectively; P < 0.001),
this difference could have been because of a
longer incision, and stretch of the muscles. Similar
observations have been reported by others.
(617120 The duration of postoperative analgesia
required was more in the open group than the
laparoscopy group (3.2+1.04 versus 1.6+0.75 days
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respectively; p<0.001). Similar results have also
been reported. 3% (6]

The overall incidences of postoperative
Complications were comparable in both the
groups. There was a reduction in the post
operative wound infection in the laparoscopy
group (6.7%) as compared to the open group
(16.7%). Similar results have been seen in other
studies. M4 8D There \was no mortality in
either group.

Time to resume normal diet was earlier in the
laparoscopy group with a mean of 1.14dayst
0.433 and mean of 1.94 days + 0.670 in the open
group, this difference was statistically significant
(p = 0.016). Similar studies have shown that the
duration of ileus is shorter in the laparoscopy
group with an early return to normal bowel
function. %) (20

Duration of hospital stay was significantly lower
for the laparoscopy group (mean of
3.22+1.12days) as compared to the open group
(mean of 5.87+2.27days) (P=0.001). A longer
hospital stay in the open group has been reported
by others [P IBLISIIA similar study reported
the median hospital stay for patients in
laparoscopy group and open group were 3 days
and 4 days, which were comparable.’!

The total cost of hospital stay was slightly higher
in laparoscopy group ((mean of 11944.78 rupees
+12170.85) as compared to open group (mean of
11149.90 rupees +£1988.76), which is not
significant (p<0.619).Similar results have been
seen in other studies.!?*!

CONCLUSION

The present comparative study of laparoscopic
appendicectomy versus open appendicectomy it
concludes that Appendicectomy in uncomplic-
ated acute appendicitis is a safe procedure,
regardless of the technique performed.
Epidemiologically there was no significant
difference in selection of procedure between
different age. laparoscopic appendicectomy is
associated with less post-operative pain and
reduced analgesic requirement as compared to

open appendicectomy group. laparoscopic
appendicectomy is associated with faster recovery
and early restart of oral intake than open
appendicectomy. Significantly low wound related
complications and infections are reported in
laparoscopic ~ appendicectomy  than  open
appendicectomy. laparoscopic appendicectomy
patients showed better post-operative comfort,
convalescence and less morbidity when compared
to open appendicectomy, although a longer
duration of surgery with a slightly higher cost of
hospital stay was involved.

Overall, laparoscopic appendicectomy is better
than open appendicectomy in selected patients
with acute or recurrent appendicitis.
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