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ABSTRACT
Introduction: Acute appendicitis is one of the commonest causes of acute abdomen
encountered in surgical practice, requiring emergency surgery. Open appendicectomy
by Grid Iron incision had been gold standard for many years. Laparoscopic technique
provided an opportunity to explore new method of management of the suspected cases
of the acute appendicitis.
Aims & Objectives: To compare laparoscopic and open appendicectomy in terms of
intra-operative duration, complication of surgery and post operative outcome.
Materials and Methods: A total of 50 patients with clinical diagnosis of appendicitis
were studied. After pre-operative work up, patients were randomly assigned for
laparoscopic appendicectomy or open appendicectomy.All cases were observed in the
intra- and post-operative period till they were discharged and then later followed up for
a period of 4 weeks in the outpatient department.
Observations and Results: A total of 25 patients assigned for laparoscopic
appendectomy and 25 patients assigned for open appendectomy were analysed.
Majority of patients were male in 3rd or 4th decade of life and had acute appendicitis.
There was statistically significant difference of duration of surgery, post-operative pain,
duration of hospital stay and return to work in both the groups. There was statistically
insignificant difference of post-operative complication in both the groups.
Conclusion: Laparoscopic appendectomy is better than open appendectomy in a
properly prepared and selected patient in terms ofDuration of surgery, Post operative
pain& need of analgesic, Post operative complications like wound infection, Duration of
the postoperative hospital stay and Time period to return to work.
Key Words: Open Appendicectomy, Laparoscopic Appendicectomy, Visual Analogue
Scale ForPain, Post-Operative Hospital Stay.
INTRODUCTION
Acute appendicitis is one of the commonest causes of acute abdomen encountered in surgical
practice, requiring emergency surgery.1 The lifetime rate of appendicitis is 8.6% for men and
6.7% in women, with approximately 7% of all people undergoing appendicectomy for acute
appendicitis during their lifetime. It has been said that nothing can be so simple yet so
difficult as the diagnosis of acute appendicitis.
Open appendicectomy by Grid Iron incision had been gold standard for many years.
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Laparoscopy is an efficient tool in the armamentarium of the surgeon to diagnose the patients
of undiagnosed pain abdomen with numerous benefits and minimal complications. 2
With the introduction of laparoscopictechnique, it provided an opportunity to explore new
method of therapy in the management of the suspected cases of the acute appendicitis. 3
AIMS & OBJECTIVES
To compare laparoscopic and open appendicectomy in terms of intra-operative duration,
complication of surgery and post-operative outcome.
MATERIALS AND METHODS
SOURCE OF DATA
A total of 50 patients with clinical diagnosis of appendicitis admitted to the department of
General Surgery, Rabindra Nath Tagore Medical College, Udaipur, Rajasthan, India during
January 2020 to December 2020 were studied.
INCLUSION CRITERIA
1. Patient presenting with signs and symptoms of appendicitis in which appendicectomy was
performed
2. Age more than 10 years
EXCLUSION CRITERIA
1. Generalized peritonitis
2. Appendicular mass /abscess
3. Pregnancy
4. Associated co-morbid conditions
STUDY TYPE
Prospective randomized study.
METHODOLOGY
After pre-operative work up, patients were randomly assigned for laparoscopic
appendicectomy or open appendicectomy (25 in each group).
All cases were observed in the postoperative period till they were discharged and then later
followed up for a period of 4 weeks in the outpatient department.
The following parameters were observed in both the procedures 1. Duration of procedure (Intra-operative duration)
2. Postoperative pain graded from 0 to 4 (visual analogue scale) assessed at the end of 24
hours post-operatively
3. Postoperative complications like wound infection or others
4. Post operative length of hospital stays in number of days
5. Return to the work after discharge from hospital in number of days
6. The conversion from laparoscopic to open appendicectomy if any
7. Post operative pain score was assessed at the end of 24 hours of surgery using the visual
analogue scale.
The score was graded as
1. Pain is absent
2. Pain is mild
3. Pain is moderate
4. Pain is severe
The pain was recorded by the patient perception.
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A pro-forma was used to collect the relevant information. Data was analyzed Using the
Students t-test and Chi-square analysis and p value of <0.05 is considered Significant.
OBSERVATIONS AND RESULTS
A total of 25 patients assigned for laparoscopic appendectomy and 25 patients assigned for
openappendectomy were analyzed.
In the study, 17 (68%) males and 8 (32%) females underwent laparoscopic appendectomy;
and 16 (64%) males and 9 (36%) females underwent open appendectomy.
The mean age for patients undergoing laparoscopic appendectomy was 30.96 years and open
appendectomy was 25.2 years. Majority of cases in both groups were from 3rd and 4th
decade. (Table 1)
Most of the patients from both the groups had acute appendicitis.(Table 2)
The mean score for duration of time of surgery was 29.6 minutes in the laparoscopic group
and 45.48 minutes in the open group. The difference wasstatistically significant (P=0.00).
(Table 3)
The mean pain score was 1.36±0.48 in the laparoscopic group. The mean pain score in the
open group is 3.24±0.81. The difference was statistically significant (P=0.00). (Table 4)
Mean number of dosages of analgesics for those who underwent laparoscopic
appendicectomy was found to be 3.12 and mean number of dosages of analgesics for those
who underwent open appendicectomy was 5.6. Chi square value was 35.170, p value is found
to be 0.000 which wasstatistically significant. (Table 5)
Four patients in the laparoscopic group (16%) and 7 patients in the open group (28%) had
post-operative complication (wound infection). The difference of was statistically nonsignificant (p>0.05). (Table 6)
The mean post operative hospital stay score was 1.96 days in the laparoscopic group and 2.92
days in the open group. The parameter difference was statistically significant (p< 0.05).
(Table 7)
The mean score return to work after discharge from hospital was 8.32 days in laparoscopic
and 12.32 days in open group. The difference was statistically significant (P=0.007). (Table
8)
In laparoscopic group, 2 cases (8%) needed conversion to open due to difficulty in
mobilization and delineation of appendix in perforated and gangrenous appendix (1 case
each).
Table 1: Distribution according to Age
Age Lap. Appendicectomy Open Appendicectomy
N
%
N
%
2
8%
9
36%
≤20
12
48%
9
36%
21-30
7
28%
5
20%
31-40
4
16%
2
8%
41-50
Total
25
100%
25
100%
Table 2: Distribution according to Pathology of Appendix
Pathology
Lap. Appendicectomy Open Appendicectomy
N
%
N
%
23
92%
20
80%
Acute appendicitis
1
4%
3
12%
Perforation
1
4%
2
8%
Gangrenous
Total
25
100%
25
100%
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Table 3: Duration of Surgery
Type of surgery
Lap. Appendicectomy
Open Appendicectomy
Standard error mean
P value

N
25
25

Mean Std. Deviation
29.6
3.90
45.48
6.09
1.477
0.00

Table 4: Distribution according to Postoperative Pain Score
Postoperative
Lap.
Open
Chi Sq Test P value
Pain Score Appendicectomy Appendicectomy
N
%
N
%
16
64%
0
0%
35.600
0.000
I
9
36%
6
24%
II
0
0%
7
28%
III
0
0%
12
48%
IV
Total
25
100%
25
100%
Table 5: Amount of analgesics used (number of dosage)
N Mean S.D. Chi Sq Test P
25 3.12 0.81
35.170
0.000
Lap.
Appendicectomy
25
5.6 1.17
Open
Appendicectomy
Table 6: Distribution according to Postoperative Complication (Wound infection)
Postoperative
Lap.
Open
Chi Sq Test P value
Complication Appendicectomy Appendicectomy
N
%
N
%
21
84%
18
72%
1.049
0.306
Absent
4
16%
7
28%
Present
Total
25
100%
25
100%
Table 7: Postoperative Hospital Stay Score (Number of days)
Type of surgery
N Mean Std. Deviation
0.66
Lap. Appendicectomy 25 1.96
0.79
Open Appendicectomy 25 2.92
0.211
Standard error mean
0.000
P value
Table 8: Time Period to Return to Work (number of days)
Type of surgery
N Mean Std. Deviation
2.78
Lap. Appendicectomy 25 8.32
6.37
Open Appendicectomy 25 12.32
1.419
Standard error mean
0.007
P value
DISCUSSION
The pathology report was acute appendicitis as the majority in both the groups with 92% in
laparoscopicappendicectomy and 80% in open appendicectomy while the incidence of other
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pathologies like gangrenous appendicitis and appendicular perforation were 4% in
laparoscopic appendicectomy & 8% in open appendicectomy and 4% in laparoscopic
appendicectomy& 12% in open appendicectomy respectively.
Post operative pain score was assessed at the end of 24 hours of surgery using the visual
analogue scale.4In our study, the mean post operative pain score was recorded at the end of
24 hours for laparoscopic appendectomy was 1.36±0.48and for open appendectomy it was
3.24±0.81. The parameter difference is statistically significant (p<0.0001). The long incision
in open appendectomy and stretch of muscles during open procedure leads to this difference.
Similar other studies like Hart R et al and Ortega et al was supported in favor in terms of post
operative pain score. Mean post operative pain score of laparoscopic was 2.25 and for open
itwas 3.01 in Hart R et al study.5 Mean post operative pain score oflaparoscopic was 2.01 and
for open itwas 3.25 in Ortega et al study.6
Analgesics had to be given for the postoperative pain till patient did not complaint of any
further pain. It was observed that pain was more in intensity and sustained more for patient
who underwent open appendicectomy than those who underwent laparoscopic
appendicectomy. Mean number of dosages for those who underwent open appendicectomy
was found to be 5.6 and mean number of dosages for those who underwent laparoscopic
appendicectomy was 3.12. Chi square value was found to be 35.17. P value was found to be
0.000 which was found to be statistically significant.
Complication in post operative period (wound infection) was present in 7 cases of open
appendicectomy as compared to 4 cases in laparoscopicappendicectomy. Chi square value
was found to be 1.049 and p value was found to be 0.306 which was found to be
insignificant.
Several studies like Ortega AE et al6, Geetha KR et al7 was supported in favor of
laparoscopic group in terms of wound infection.
Number of cases had post operative wound infection in Ortega AE et al study6 for open group
was 11 and laparoscopic group was 4.Number of cases had post operative wound infection in
Geeta KR et al study for open group was 11 and laparoscopic group was 0.7
In the present study mean duration of the procedure in minutes was found to be 45.48 for
open appendicectomy and 29.6 for laparoscopic appendicectomy. This was found to be
comparable to the study conducted by NamirKatchouda, Rodney J Mason conducted at
University of Southern California Medical Centre. In their study it was found that it took 60
minutes for the laparoscopic appendectomy group and 80 minutes for open appendectomy. 8
In our study, the mean hospital stay was 1.96 days in the laparoscopic group and 2.92 days in
the open group. The difference was statistically significant (p<0.0001). The study shows that
mean hospital stay was lower in the laparoscopic group which is very important in
developing countries where most of them are on daily wages. Several studies like Attwood se
et al, Yong JE et al, Geetha KR et al, and Wei B et al are in favor for laparoscopic group in
terms of hospital stay.The mean hospital stay score was 3.31 days in the laparoscopic group
and 4.36 days in the open group in Geetha KR et al study.7 The mean hospital stay score was
3 days in thelaparoscopic and 4 days in the open group in Young JE et al study. 9 The mean
hospital stay score was 2.5 days in the laparoscopic group and 3.8 days in the open group in
Attwood se et al study.10The mean hospital stay score was 4.1 days in the laparoscopic group
and 7.2 days in the open group in Wei B hung et al study. 11
In the study, the mean score for return to work after discharge from hospital was 8.32 days in
the laparoscopic and 12.32 days in the open group. The parameter was statistically significant
(p<0.0001). The study shows that return to work was quicker in laparoscopic group compared
to open group. Studies by Ortega AE et al, Geetha KR et al and Wei B et al are in favor
oflaparoscopic group in terms of return to work category. The mean score for return to work
was 9 days in the laparoscopic group and 14 days in the open group in Ortega AE et al study. 6
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The mean score for return to work was 13.86 days in the laparoscopic group and 19.44 days
in the open group in Geetha KR et al study. 7 The mean score for return to work was 9.1 days
in the laparoscopic group and 13.7 days in the open group in Wei B et al study. 11
CONCLUSION
Laparoscopic appendectomy is better than open appendectomy in a properly prepared and
selected patient in terms of
 Duration of surgery
 Post operative pain score and need of analgesic
 Post operative complications like wound infection
 Duration of the postoperative hospital stay
 Time period to return to work after discharge from hospital
However, as this was a small, single center study; further studies are required to establish the
statement.
REFERENCES
1. Liu CD, McFadden DW. Acute abdomen and appendix. In: Greenfield LJ, Mulholland
MW, Oldham KT, Zelenock GB, Lillemoe KD, eds. Surgery: Scientific Principles and
Practice (2nd ed.), Baltimore, MD: Williams & Wilkins; 1997:1246-1261.
2. Sharma A, Sethi D, Sethi A. Laparoscopy: a tool for undiagnosed pain abdomen. Int Surg
J 2018;5:3350-5.
3. John Morgan, Cosgrove and Geroge Gallos. “Laparoscopic Appendicectomy”, chapter 5,
p54. In - Minimally Invasive Surgery, David Brookes,Springer.
4. D. Gould et al. Visual Analogue Scale (VAS). Journal of Clinical Nursing 2001; 10:69770.
5. Hart R, Rajgopal C, Plewes A, Sweeney J, Davies W, Gray D, Taylor B. Laparoscopic
versus open appendectomy: a prospective randomized trial of 81 patients. Can J Surg.
1996 Dec;39(6):457-62.
6. Ortega AE, Hunter JG, Peters JH, Swanstrom LL, Schirmer B. A prospective, randomized
comparison of laparoscopic appendectomy with open appendectomy. Laparoscopic
Appendectomy Study Group. Am J Surg. 1995 Feb;169(2):208-12; discussion 212-3. doi:
10.1016/s0002-9610(99)80138-x.
7. Geetha KR, Kudva A, Bhavatej. Laparoscopic appendicectomy versus open
appendicectomy: a comparative study of clinical outcome and cost analysis - Institutional
experience. Indian J Surg. 2009 Jun;71(3):142-6. doi: 10.1007/s12262-009-0038-z.
8. Katkhouda N, Mason RJ, Towfigh S, Gevorgyan A, Essani R. Laparoscopic versus open
appendectomy: a prospective randomized double-blind study. Ann Surg. 2005
Sep;242(3):439-48; discussion 448-50. doi: 10.1097/01.sla.0000179648.75373.2f.
9. Yong JL, Law WL, Lo CY, Lam CM. A comparative study of routine laparoscopic versus
open appendectomy. JSLS. 2006 Apr-Jun;10(2):188-92.
10. Attwood SE, Hill AD, Murphy PG, Thornton J, Stephens RB. A prospective randomized
trial of laparoscopic versus open appendectomy. Surgery. 1992 Sep;112(3):497-501.
11. Wei B, Qi CL, Chen TF, Zheng ZH, Huang JL, Hu BG, Wei HB. Laparoscopic versus
open appendectomy for acute appendicitis: a metaanalysis. Surg Endosc. 2011
Apr;25(4):1199-208. doi: 10.1007/s00464-010-1344-z.

1373

