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ABSTRACT

Background: Open appendectomy is one of the most common surgeries done in an emergency operation theatre even
after three decades of introduction of laparoscopic surgeries. The previous studies done on laparoscopic
appendectomy produced conflicting recommendations, and the adequacy of sample sizes is generally unknown. We
compared primary outcomes after laparoscopic and open appendectomy in a sample of predetermined statistical
power.

Methods: A pre-study power analysis suggested that 200 randomized patients would yield 80% power to show a
mean decrease of 1.3 days hospitalization. One hundred ninety-eight patients with a preoperative diagnosis of acute
appendicitis were randomized prospectively to laparoscopic or open appendectomy. The primary outcomes measured
were duration of operative time, postoperative pain and analgesia, length of hospital stay and cosmetic advantages.
Results: It was found that mean operation time was 33+5.8 minute and 37+ 7.5 minute in OA and LA respectively.
Duration of post-operative hospital stay was 1.2 days shorter in Laparoscopic group. LA required 1.1 shots of less
analgesic than OA. Oral feeding was resumed 21 hours earlier following LA compared to OA. Laparoscpic
appendectomy was safely performed in paediatric patient without any adverse effect. We also found that, in female
patient, concurrent ovarian cysts, tubal pregnancy and endometriosis can be diagnosed and managed laparoscopically
in the same sitting.

Conclusions: Present study found that laparoscopic appendectomy is an effective and safe procedure irrespective of
age and sex of the patient. LA has added advantage of early return of bowel movement, less post-op hospital stays and
less requirement of narcotic analgesic.

Keywords: Acute appendicitis, Laparoscopic appendectomy, Laparoscopic versus open appendectomy, Open
appendectomy

INTRODUCTION However, unlike laparoscopic  cholecystectomy,

Open appendectomy has been a safe and effective
operation for acute appendicitis for more than a century.
According to the literature, approximately 7% of the
population develop appendicitis in their life time, with
peak incidence between the ages of 10 and 30 years, thus
making appendectomy the most frequently performed
abdominal operation. Recently, several authors proposed
that the new technique of laparoscopic appendectomy
should be the preferred treatment for acute appendicitis.

laparoscopic appendectomy (LA) has not yet gained
popularity.?

Laparoscopic cholecystectomy is now considered a
standard method of performing cholecystectomy and has
mostly replaced the old method throughout the world,
while appendectomy has yet to achieve such popularity.
Since its introduction by Mcburney in 1884,
appendectomy has been a treatment of choice for acute
appendicitis.* For more than a century, open
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appendectomy remained the gold standard of treatment of
acute appendicitis and for interval appendectomy.

In 1981, Semm, a German gynecologist performed the
first laparoscopic appendectomy.>® Despite its use even
before laparoscopic cholecystectomy, LA has not yet
emerged as gold standard appendectomy. LA has
potential advantages of shorter hospital stay, less use of
analgesia, early mobilization, early return of bowel
function, acceptable complication rate along with the
recent enthusiasm of minimally invasive surgery. These
definite advantages have led some authors to advocate
this approach as the procedure of choice for
uncomplicated appendicitis.”®

METHODS

We conducted prospective study of consecutive patients
with appendectomy in Sree Siddhartha Medical College
Hospital between July 2014 and november 2016. Sree
Siddhartha Medical College is a teaching hospital, which
mostly caters rural population of the surrounding
districts. All the operations were performed in the five
surgical units of the hospital.

Pre-operative diagnosis was made using history, clinical
examination coupled with laboratory findings and
imaging studies. In open group, only appendix removed
via McBurney’s incision was included in the study.
Patients in whom midline incisions were given were
excluded from the study. Operating time was calculated
from the time of first incision up to the placement of last
stitch on the closing wound. Post-operative hospital stay,
in days, was defined as the time the patient left the
operation theater up to the time of discharge from the
hospital. Number of shots of injectable analgesics given
to the patients postoperatively was recorded. Time of
resumption of oral food, in hours, was calculated from
the time of surgery. Data were analyzed using standard
statistical method. Descriptive statistical including
means, medians, standard deviation, percentages were
used to describe study population on all variables. For
categorical variables x2 test and Fisher exact test were
used to make comparison.

Procedure description

For the laparoscopic approach, a 10-mm trocar was
placed at the umbilicus and 2 additional 5mm and a 10-
mm trocar were inserted in the lower abdomen and right
hypochondrium respectively (Figure 1). The meso-
appendix was transected after applying titanium
hemoclip. The bases of the appendix were ligated with an
endoloop constructed with a Roeder’s knot on a No-1
vicryl thread (Figure 2). Usually a single endoloop was
used. The specimens were removed via the umbilical
port. In case of peritoneal collection only suction was
used. No irrigation was used. In open approach, we used
traditional grid-iron incision over the Mc-Burney’s point.
The appendix bases were transfixed with a no. 1/0 vicryl

suture. Appendix base was not invaginated. All patients
received preoperative and post-operative antibiotic. A
combination of 2" or 3 generation cephalosporin and
metronidazole were used. In presence of severe systemic
sign an aminoglycoside, usually Amikacin was added.
All patients were discharged on resumption of solid food
and complete remission of fever.

assistant

L)

Figure 1: Ergonomics.

Figure 2: Roeder’s knot.
RESULTS

A total of 198 appendectomy were performed, of which
99 were open and 99 were laparoscopic. Ages of the
patients ranged from 2 to 72 years. In the laparoscopic
group 39 (39%) were adult male, 56 (56%) were adult
female, 4 (5%) were children. Operating time in LA was
37+7.5 minutes and in OA was 33+5.8 minute (OR -
0.79, CI - 95%). Conversion rate for LA was 3.4% (3
cases). Average number of shots of narcotic analgesics
required for OA was 3.1 while for LA was 2 (OR - 0.30,
Cl 95%). Oral feeding was resumed after average 59
hours after surgery in OA and average 38 hours after LA
(OR - 0.41, CI 95%). Mean difference were 21 hours in
favor of LA. The post-operative hospital stay was 4.4
days in OA and 3.2 in LA (OR - 0.47, Cl 95%). LA
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group required 1.2 days less post OP hospital stay than
OA (Table 1). Some concomitant pathology was
managed during LA including 10 cholecystectomies, 4

tubal pregnancy and 6 ovarian cystectomies (Table 2).
There was no death in either group.

Table 1: Outcome comparison between LA and OA.

Outcome LA OA Mean Odds ratio
Difference
N . 37475 3316 4 0.79
Operating time (minute) Cl 95%
Number of analgesic doses 2 3.1 -1.1 0.30
(narcotic) Cl 95%

. 38 59 -21 0.41
Resumption of oral food (hours) Cl 95%
Hospital stay (days) 3.2 4.4 -1.2 0.47

Cl 95%

Table 2: Con-commitment pathology managed during

LA.
Concomitant patholog Number
Lap cholecystectomy 10
Excision of tubal pregnancy 4
Lap ovarian cystectomy 6

DISCUSSION

4 (5%) of patients were children. We used the same
trocar positions in children as in adults. We inserted
camera trocar slightly above the umbilicus in very small
children. The CO. pressure was kept at 11 or 12 mm of
Hg in children. We did not encounter any difficulty while
operating on children, except crowding of instruments.
There are many studies done on lap appendectomy on
children. No difference in mortality or major
complication rate was observed between LA and OA
among children.®

Two patients were above 60 years. No special problem
was encountered during operating in these patients. But
we did not attempt LA on patients with COPD and heart
failure, as increased intra-abdominal pressure may
compromise cardiovascular hemodynamics.°

We rarely found very obese patient in this rural based
medical college hospital. OA in obese patient is
particularly difficult through McBurney’s incision and
often requires larger incision. LA in obese patient has
extra advantage in this regard.!!

As concomitant pelvic pathology can be diagnosed and
managed very effectively during laparoscopy, we have
managed cases of ruptured ectopic pregnancy and ovarian
cysts during this period in women of reproductive age
group. Any patient of reproductive age having suspected
appendicitis should have laparoscopic appendectomy as

any concomitant pelvic pathology can be dealt with in the
same laparoscopic session. We also removed gall
bladders for USG proved gall stones during laparoscopic
appendectomies. In these cases, we used conventional 4
ports as in laparoscopic cholecystectomies and did not
insert any extra port for removal of appendices.

Complications following LA are less than in OA.
Although some studies show higher intra-abdominal
abscess formation in LA, others report no significant
difference between LA and OA.1%16

During the early period of the present study we were
inserting double ligature at the base of the appendix to
secure the stump. Later on, we started practicing single
loop to secure appendix base as there was no difference
in post-operative mortality and morbidity between the use
of single loop and double loop in LAY As a result
operation time was reduced by few minutes.

When we came across to perforated appendix and pus
collection, we used suction only to clean the pus from the
peritoneal cavity. We did not use irrigation at all.

A prospective randomized trial was published in the
literature, which concluded that there is no significant
difference in outcome between suction and irrigation
combined and suction alone during LA in case of
perforated appendicitis.'® In this study, the incidence of
residual abscess was found to be same in both group with
perforated appendicitis. Duration of hospital stay was
also not different.

Here we like to mention that we tend to discharge patient
slightly later in this rural based medical college hospital.
Our patients come from distant places. As a result, they
cannot come to the hospital at odd hours of the day in
case any post-op emergency arises at home. Adhesion
formation is now one of the common complications
following intra-abdominal operation. A study has shown
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that rate of adhesion is about 80% in OA compared to
10% in LA three months after the surgery.'®

Regarding the indication of LA we may include females
of reproductive age group, doubtful diagnosis of
appendicitis, recurrent appendicitis, high working class,
obese patient, cirrhosis of liver, sickle cell disease and
immuno-compromised patient.

General anaesthesia and pneumoperitoneum required for
laparoscopic procedure poses risks to certain group of
patients with cardio-respiratory compromise. So, LA is
not recommended for patients with COPD or cardiac
disease. LA should also be avoided in previous lower
abdominal surgery, generalized peritonitis and stump
appendicitis.

Laparoscopic appendicectomy in pregnancy is associated
with a low rate of intra-operative complications in all
trimesters. However, LA in pregnancy is associated with
a significantly higher rate of fetal loss compared to open
appendicectomy. Open appendicectomy would appear to
be the safer option for pregnant women for whom
surgical intervention is indicated.?

CONCLUSION

Laparoscopic appendectomy is an effective and safe
option and the procedure of choice for most patients
regardless of age, sex and BMI. It requires less operative
time, has minimal complications and less hospital stays
and has the advantage of managing concomitant
pathologies.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
institutional ethics committee

REFERENCES

1. Addiss DG, Shaffer N, Fowler BS, Tauxe RV. The
epidemiology of appendicitis and appendectomy in
the  United States. Am J  Epidemiol.
1990;132(5):910-25.

2. McBurney 1V C. The incision made in the
abdominal wall in cases of appendicitis, with a
description of a new method of operating. Ann Surg.
1894;20(1):38-43.

3. Semm K. Endoscopic appendectomy. Endoscopy.
1983;15(2):59-64.

4. Becker LA, Oxman AD. Chapter 22: Overviews of
reviews. In: Higgins JPT, Green S (editors),
Cochrane Handbook for Systematic Reviews of
Interventions Version 5.1.0 (updated March 2011).
The Cochrane Collaboration, 2011. Available from
www.cochrane-handbook.org.

5.  Smith V, Devane D, Begley CM, Clarke M.
Methodology in conducting a systematic review of

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

systematic reviews of healthcare interventions.
BMC Med Res Methodol. 2011;11(1):15.

Hartling L, Chisholm A, Thomson D, Dryden DM.
A descriptive analysis of overviews of reviews
published between 2000 and 2011. PLoS One.
2012;7(11):e49667.

Pieper D, Buechter R, Jerinic P, Eikermann M.
Overviews of reviews often have limited rigor: a
systematic review. J Clin Epidemiol.
2012;65(12):1267-73.

Pieper D, Antoine SL, Mathes T, Neugebauer EA,
Eikermann M. Systematic review finds overlapping
reviews were not mentioned in every other
overview. J Clin Epidemiol. 2014;67(4):368-75.
Shea BJ, Bouter LM, Peterson J, Boers M,
Andersson N, Ortiz Z, et al. External validation of a
measurement tool to assess systematic reviews
(AMSTAR). PL0S One. 2007;2(12):e1350.

Shea BJ, Grimshaw JM, Wells GA, Boers M,
Andersson N, Hamel C, et al. Development of
AMSTAR: a measurement tool to assess the
methodological quality of systematic reviews. BMC
Med Res Methodol. 2007;7:10.

Shea BJ, Hamel C, Wells GA, Bouter LM,
Kristjansson E, Grimshaw J, et al. AMSTAR is a
reliable and valid measurement tool to assess the
methodological quality of systematic reviews. J
Clini Epidemiol. 2009;62 (10):1013-20.

Bennett J, Boddy A, Rhodes M. Choice of approach
for appendicectomy: a meta-analysis of open versus
laparoscopic  appendicectomy. Surg Laparosc
Endosc Percutan Tech. 2007;17(4):245-55.

Golub R, Siddiqui F, Pohl D. Laparoscopic versus
open appendectomy: a meta-analysis. J Am Coll
Surg. 1998;186(5):545-53.

Li X, Zhang J, Sang L, Zhang W, Chu Z, Li X, et al.
Laparoscopic versus conventional appendectomy-a
meta-analysis of randomized controlled trials. BMC
Gastroenterol. 2010;10:129.

15. Liu Z, Zhang P, Ma Y, Chen H, Zhou Y, Zhang
M, et al. Laparoscopy or not: a meta-analysis of the
surgical effects of laparoscopic versus open
appendicectomy. Surg Laparosc Endosc Percutan
Tech. 2010;20(6):362-70.

Meynaud-Kraemer L, Colin C, Vergnon P, Barth X.
Wound infection in open versus laparoscopic
appendectomy. Int J Technol Assess Health Care.
1999;15(2):380-91.

Ohtani H, Tamamori Y, Arimoto Y, Nishiguchi Y,
Maeda K, Hirakawa K. Meta-analysis of the results
of randomized controlled trials that compared
laparoscopic and open surgery for acute
appendicitis. J Gastrointest Surg. 2012;16(10):1929-
39.

Sauerland S, Jaschinski T, Neugebauer EA.
Laparoscopic versus open surgery for suspected
appendicitis. Cochrane Database Syst Rev.
2010;10:CD001546.

Temple LK, Litwin DE, McLeod RS. A meta-
analysis of laparoscopic versus open appendectomy

International Surgery Journal | October 2017 | Vol 4 | Issue 10 Page 3400



20.

21.

22,

Shivakumar T et al. Int Surg J. 2017 Oct;4(10):3397-3401

in patients suspected of having acute appendicitis.
Can J Surg. 1999;42(5):377-83.

Wei B, Qi CL, Chen TF, Zheng ZH, Huang JL, Hu
BG, et al. Laparoscopic versus open appendectomy
for acute appendicitis: a metaanalysis. Surg Endosc.
2011;25(4):1199-208.

Jaschinski T, Mosch C, Eikermann M, Neugebauer
EA. Laparoscopic versus open appendectomy in
patients with suspected appendicitis: a systematic
review of meta-analyses of randomised controlled
trials. BMC Gastroenterol. 2015;15:48.

Stefano A, Ferrara F, Bellia A, Vacante M, Piazza
L. Laparoscopic versus open appendectomy: a
retrospective cohort study assessing outcomes and
cost-effectiveness.  World J  Emerg  Surg.
2016;11:44.

23.

Dai L, Shuai J. Laparoscopic versus open
appendectomy in adults and children: a meta-
analysis of randomized controlled trials. United Eu
Gastroenterol J. 2017;5(4):542-53.

Cite this article as: Shivakumar T, Ranjan VP,
Yamuna VS, Karthik P. A prospective randomized
comparison of primary outcome between
laparoscopic appendectomy and open appendectomy.
Int Surg J 2017;4:3397-3401.

International Surgery Journal | October 2017 | Vol 4 | Issue 10 Page 3401



