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Abstract 

Background: Appendicectomy is the most commonly performed procedure in emergency & elective 

surgery these days. It is done by both open and laparoscopic methods. Previously laparoscopic 

appendicectomy was performed only in corporate hospitals & cities. Nowadays it is practised even in 

rural areas. In this cross-sectional prospective study, we aim to compare both methods of appendicectomy 

which was performed in a rural Medical College Hospital – IRT Perundurai Medical College & Hospital.  

Methods: A cross-sectional prospective study of 88 consecutive patients with the diagnosis of acute 

appendicitis who underwent laparoscopic (LA) (n=77) and open (n=11) appendectomy (OA) in a period 

of ten months from OCT 2016 to JULY 2017 was done. A comparative analysis was done between the two 

groups on the basis of clinical examination, ultrasound findings, operative time, intra-operative findings, 

pain score, , resumption of normal diet, duration of hospital stay and post-operative complications. 

Results: Mean age of patients was 39.5 years in the laparoscopic and 40 years in the open group. 

Laparoscopic appendicectomy was associated with a lesser incidence of wound infection, shorter hospital 

stay and earlier return to regular diet & normal activities. However the operative time depends on the 

surgeon’s experience which is longer compared to open appendicectomy. 

Conclusion: The laparoscopic technique is a safe and clinically beneficial operative procedure. It 

provides certain advantages over open appendectomy, including short hospital stay, decreased 

requirement of postoperative analgesia, early food tolerance, and earlier return to normal activities. 

Where feasible, laparoscopy should be undertaken as the initial procedure of choice for most cases of 

suspected appendicitis. 
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Introduction 

Appendicitis is one of the most common surgical 

emergencies requiring appendectomy, with a life-

time risk of approximately 7-8 % 
1
.It requires a 

comprehensive understanding of its presentation, 

evaluation, diagnosis, and overall operative 

management. Approximately 7-10% of population 

develop acute appendicitis
2
. Open appendice-

ctomy which was introduced by Mc Burney in 

1894 has been the gold standard for treating acute 

appendicitis for more than a century.
 3, 4

 The 

success of laparoscopic cholecystectomy for gall 

stone diseases gained popularity in almost every 

surgical speciality. The efficacy of laparoscopic 

appendicectomy compared to the conventional 

technique is the subject of debate nowadays
5, 6

 

.Laparoscopic appendectomy has been shown to 

be feasible and safe in randomized comparisons 

with open appendectomy. It has improved 

diagnostic accuracy along with advantages in 

terms of fewer wound infections, less pain, faster 

recovery and earlier return to normal activity
7
.In 

contrast, it consumes more operating time and is 

associated with increased hospital costs
8
 .It was 

previously practised only in cities & corporate 

hospitals. Nowadays it is being practised even in 

rural areas, like our centre, which is situated in a 

rural set-up. Bearing in mind all these details, we 

have conducted a prospective study to compare 

the clinical outcomes of both the procedures. 

 

Materials and Methods 

The comparative study was performed in the 

Department of General Surgery, IRT Perundurai 

Medical College, Perundurai from OCT 2016 to 

JULY 2017. All patients between 10 and 70 years 

of age admitted through the surgery OPD & 

Casualty with a clinical diagnosis of acute 

appendicitis were included in the study. A brief 

history was collected. Clinical examination & 

diagnostic/ pre-operative work-up was done.  

Inclusion Criteria 

1) Patients who were willing to participate in the 

study.  

2) Patients with an established diagnosis of 

appendicitis  

 

Exclusion Criteria 

1) Those cases with severe medical disease 

which required intensive care 

2) Those cases where laparoscopy was 

converted to open appendicectomy due to 

complications during the procedure.  

3) Patients diagnosed with other pathological 

conditions along with appendicitis. 

This study was approved by the Ethical 

Committee of our College and no financial grants 

were obtained from any organization. 

Patients were fully informed about the risks and 

benefits of both the procedures. The eligible 

patients were randomized into two different 

groups, laparoscopic group (LA) and open group 

(OA), for the surgical procedure. All data was 

collected in a proforma which was specially 

designed by a senior surgeon, which included the 

patient's demographic details, operative findings, 

USG findings, operative time, pain score, 

resumption of regular diet, hospital stay and 

postoperative complications. 

Patients were diagnosed on a clinical basis with a 

history of right lower quadrant pain or peri-

umbilical pain migrating to the right lower 

quadrant with nausea and/or vomiting, fever of 

more than 38°C and/or Leucocytosis >10 000 

cells/ml
3
, right lower quadrant guarding, and 

tenderness on physical examination. Diagnostic & 

Pre-operative work- up was done. Cardiologist/ 

Pulmonologist/ Gynaecologists opinion was 

obtained for relevant cases. After the case was 

declared fit by the Anaesthetist, it was posted for 

surgery. 

 

Surgical Procedure 

The patients were given general anesthesia/ 

regional anaesthesia (Bupivacaine) by a consultant 

anaesthetist. The surgery was performed by a 

consultant surgeon & assistant who were 

experienced enough to perform both standardized 

open and laparoscopic techniques. 
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Veress needle was inserted for establishing 

pneumoperitoneum
9,10

. A standard 10mm 

umbilical port & two 5mm iliac fossa & supra-

umbilical ports were made. Diagnostic 

laparoscopy was done to inspect all the intra-

abdominal organs. The mesoappendix was 

dissected by using electrocautery, and the 

appendix base was tied and divided between 2 

endo-loops with laparoscopic scissors. The 

specimen was retrieved using an Endobag. Drain 

was kept when needed. 

Open appendectomy was performed through a 

grid-iron incision/ Mc Burney’s incision in the 

usual manner. The mesoappendix was ligated, and 

the appendix was divided at the base and 

removed. All specimens were sent for 

histopathology. All patients were given a standard 

peri-operative antibiotic regimen of intravenous 

3
rd

 generation cephalosporins and metronidazole.   

 

Postoperative Course 

The patients were not given oral feed until they 

completely recovered from the anaesthesia. Once 

bowel sounds were present, patients were allowed 

to take clear liquids and then switched over to a 

regular diet when the liquid diet was tolerated and 

flatus was passed
11.

Patients were discharged when 

they tolerated a regular diet, were afebrile for 24 

hours and had good pain control. 

Outcome Parameters 

Clinical outcomes were recorded in a proforma 

which included pre-operative Ultrasound picture, 

total operative time, intra-operative findings, pain 

score, time to resume oral intake, hospital stay & 

post-operative complications. A standardized 

postoperative pain regimen was given to all and 

included intramuscular diclofenac sodium/ 

Tramadol. Patients were observed for developing 

any complications in postoperative period. 

Patients were discharged once they tolerated oral 

diet & pain control. 

Follow-up: 

Patients were advised to visit the outpatient clinic 

once a week for 3 weeks. Sutures were removed 

within 7-10 days. Biopsy reports were collected 

and patients were observed for development of 

any complications like wound infection in the 2
nd

 

& 3
rd

 week. Patients were told to report any 

complications and were followed for up to 10 

months. 

 

Results 

Out of 88 patients with acute appendicitis, 77 

patients underwent laparoscopic appendicectomy 

and the remaining 11 underwent open procedure. 

Mean age of patients in this study was 39.5 years 

in the laparoscopic group and 40 years in the open 

appendectomy group. No significant demographic 

differences existed between the two randomized 

groups in relation to age & sex.  

 

 
Fig. 1 Total number of cases in the study 

 

 
Fig.2 Sex wise distribution of cases in Open 

appendicectomy            
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Fig.3 Sex wise distribution of cases in  laparoscopic appendicectomy 

 

 
Fig.4 Age wise distribution of cases in open appendicectomy 

 

 
Fig.5 Age wise distribution of cases in laparoscopic appendicectomy 
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Emergency/Elective Cases 

 
Fig.6 Difference between elective & emergency surgery in both open & laparoscopic procedures 

 

Intra-Operative Findings 

Of 88 evaluable cases, Intra-Operative findings 

revealed acute appendicitis in 49 patients ( OA- 2; 

LA- 47), Appendicular abscess in 4 patients (OA-

2; LA-2), Gangrenous appendix in 3 patients (OA-

3 ; LA- nil), Gangrenous appendix with abscess in 

3 patients ( OA-3; LA-nil), Chronic appendicitis 

in 1 patient (OA-nil; LA-1), & normal-looking 

appendix in 28 cases(OA-1; LA-27). There was a 

slight difference between intra-operative findings 

and histopathologic findings. Even in normal-

looking appendix intra-operatively, there were 

pathological findings of appendicitis in biopsy 

reports. 

Table 1 Intra-operative findings in 

Laparoscopic/Open appendicectomy 

 Open 

Appendicectomy 

(n=11) 

Laparoscopic 

appendicectomy 

(n=77) 

Acute 

appendicitis  

2 47 

Appendicular 

abscess 

2 2 

Gangrenous 

appendix 

3 0 

Gangrenous 

appendix with 

abscess collection 

3 0 

Chronic 

appendicitis 

0 1 

Normal-looking 

appendix 

1 27 

Operating Time 

In our study, the mean operative time of 95 

minutes for the laparoscopic group was longer 

than the mean operative time of 72 minutes for 

open appendectomy, and this difference is 

statistically highly significant.  

Table 2 : Difference between the operating time 

in Open/ Laparoscopic Appendicectomy  

OPERATING 

TIME 

Open 

Appendicectomy 

Laparoscopic 

Appendicectomy 

Minimum time 54 mins 70 mins 

Maximum time 90 mins 120 mins 

Mean 72 mins 95 mins 

Average time 74.27 mins 93.59 mins 

 

Pain score 

The pain was relatively less in the laparoscopic 

group with a mean value of 5.5 when compared to 

open procedure which had a mean value of 6.5 

Oral Intake 

Time taken to tolerate oral intake was 

significantly less in the laparoscopic group with 

mean 24 hours compared with a mean of 48 hours 

in the open group. 

Hospital Stay 

Hospital stay was significantly shorter in the 

laparoscopic group with a mean of 3 days 

compared with a mean of 7 days for the open 

group. 

0 

10 

20 

30 

40 

50 

60 

70 

Emergency Elective 

4 
7 11 

66 

OA 

LA 



 

Dr T.Henry Prabakaran et al JMSCR Volume 05 Issue 11 November 2017 Page 30960 
 

JMSCR Vol||05||Issue||11||Page 30955-30962||November 2017 

Table 3 Comparison between Open/ Laparoscopic Appendicectomy in aspects of pain score, oral intake & 

hospital stay. 

 PAIN SCORE ORAL INTAKE(hrs) HOSPITAL STAY(days) 

 MIN MAX MEAN MIN MAX MEAN MIN MAX MEAN 

OPEN 

APPENDICECTOMY 

5 8 6.5 24 72 48 5 9 7 

LAPAROSCOPIC 

APPENDICECTOMY 

4 7 5.5 12 36 24 2 5 3 

 

Complications 

In the post-operative period, complications like 

wound sepsis, vomiting, abdominal distension, 

fever was more in open surgery than in 

laparoscopic surgery. In the laparoscopic group 

only two cases developed complications in the 

post-operative period, while four cases had 

complications in the open appendectomy group. 

Table 4: Number of complications in 

Laparoscopic & open appendicectomy 

 WOUND 

SEPSIS 

PARALYTIC 

ILEUS 

OPEN 

APPENDICECTOMY 

3 1 

LAPAROSCOPIC 

APPENDICECTOMY 

2 0 

 

Discussion 

Acute appendicitis is one of the most commonly 

encountered surgical conditions that requires 

emergency & elective surgical interventions. 

Laparoscopic surgery is a major surgical advance 

in the last two decades. Previously it was 

performed only in corporate hospitals and major 

cities. Now it is even performed in rural areas. 

Meta-analyses have confirmed that laparoscopic 

appendectomy is safe and results in a faster return 

to normal activities with fewer wound complica-

tions, at the expense of longer operating time.  

Because no consensus has been reached, both 

procedures are still being practiced actively 

despite randomized trials and meta-analyses. 

Keeping this in mind, this cross-sectional study 

was done to compare both the procedures in 

clinically diagnosed acute appendicitis.  

Total operative time in this series was 

significantly longer in the laparoscopic group 

(Mean – 95mins) than in the open group (Mean – 

72mins), which was measured from the time of 

first skin incision to the last skin suture applied
12

. 

Laparoscopic operating time varies slightly 

according to the experience of the surgeon.  

The duration of hospital stay was calculated as the 

total number of nights spent at the hospital post-

operatively. Our study shows a significant short 

hospital stay in the laparoscopic group (Mean – 3 

days) compared with that in the open group 

(Mean- 7days). This is in accordance with other 

studies which have showed significantly shorter 

hospital stay 
13, 14, 15.

 

Pain score was comparatively more in the open 

group with a mean value of 6.5 compared to that 

in the laparoscopic group with a mean of 5.5. Pain 

score was assessed using visual analogue 

scoring
16.,

 

In this study, significantly less time was needed 

for patients to tolerate oral intake with a mean of 

24 hours in the laparoscopic group compared with 

a mean of 48 hours in the open group. The time 

taken for bowel to return to normal activity is 

measured by assessing bowel sounds & passage of 

flatus. Previous studies have also shown similar 

results for the time taken for bowel sounds to 

return.
17

 

Laparoscopic appendectomy has a lower 

incidence of complications compared with open 

appendectomy. In our study, the number of cases 

which developed complications in the post-

operative period in the laparoscopic group is only 

two, whereas in the open group four patients 

developed complications which included wound 

sepsis & paralytic ileus. Wound infection is 

defined as the presence of purulent or seropurulent 

discharge from the incision site. Paralytic ileus is 

defined as the failure of bowel sounds to return 

within 12 hrs post-operatively.  

Wound infections may not be a serious 

complication but cause a major inconvenience to 
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the patient, & affect his/her quality of life. 

Laparoscopic surgery is associated with better 

preservation of the immune system than open 

surgery. This results in a decreased incidence of 

infectious complications.
 17, 18,

 

It is encouraging to find that our conclusions are 

supported by other very recent studies in which 

laparoscopic appendectomy was performed on 

another subset of patients
 19, 20

.These studies have 

concluded that laparoscopy should be the first 

choice for any abdominal emergency like 

appendicitis. 

 

Conclusion 

Our study which was done in a rural set-up, has 

demonstrated that laparoscopic appendectomy is a 

safe and clinically beneficial operative procedure 

over open appendicectomy, in aspects of shorter 

hospital stay, decreased need for postoperative 

analgesia, early food tolerance, and earlier return 

to normal activities inspite of the marginally 

increased operative time. So Wherever feasible, 

laparoscopy should be undertaken as the initial 

procedure of choice for most cases of suspected 

appendicitis. 
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