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Abstract: Background: Appendicitis is an inflammation of appendix that develops most common in adolescents and young adults. 

Acute appendicitis is the most common cause of 'acute abdomen' in young adults. Appendicectomy is the most frequently performed 

emergency abdominal operation either open or laparoscopic methods. Objective: To compare the outcome of laparoscopic sutured 

appendectomy versus sutureless appendectomy using hormonic scalpel. Material and Method: Study was conducted from January 2021 

to July 2022 in the department of general surgery of sarojni noidu medical college, Agra. All patients who are above 18 years with 

primary uncomplicated acute appendicitis were included in the study after taking prior informed consent. Total numbers of patients 

included were 108. Patients were divided into two groups randomly: Group A:  It included 54 patients in whom laparoscopic 

appendicectomy done by using suture. Group B: It included 54 patients in whom laparoscopic appendicectomy was done by using 

suturless hormonic scalpel. Conclusion: Laparoscopic sutureless appendicectomy using hormonic scalpel had better outcome than 

laparoscopicsutured appendicectomy. 
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1. Introduction 
 

Appendicitis is an inflammation of the vermiform appendix. 

It is mostly caused by obstruction of the lumen due to 

hyperplasia of the lymphoid follicles at younger age or by 

obstruction of the lumen by faecoliths in older patients. 

Appendicitis is the most common surgical abdominal 

emergency. The lifetime risk of developing appendicitis is 

8.6% for males and 6.7% for females, with the highest 

incidence in the second and third decades
.
 The diagnosis is 

mainly clinical but appendicitis can mimic a variety of acute 

medical and surgical abdomino-thoracic conditions like 

acute mesenteric adenitis, gastroenteritis, testicular torsion, 

acute epididymitis, Meckel’s diverticulitis, twisted ovarian 

cyst and lower lobe pneumonia etc. Early diagnosis of 

appendicitis is important to prevent morbidity and mortality 

due to its complications like abscess and perforation leading 

to peritonitis.Appendectomy is one of the commonly 

performed emergency operation worldwide. Since its 

introduction in 1894 by McBurney, Open appendicectomy is 

gold standard procedure for acute appendicitis. Semm in 

1983 first described laparoscopic appendicectomy. 

Laparoscopic appendicectomy (minimally invasive 

technique) was quickly adapted for appendectomy. the 

harmonic scalpel has been used successfully in a number of 

open and laparoscopic procedures
.
 The advantages of this 

technology include minimal thermal spread, decreased tissue 

charring and smoke formation when compared with 

traditional electrosurgical instruments, and no risk of 

electrical injury due to the absence of electrical current 

within the patient. It is also a versatile instrument, allowing 

the surgeon to dissect, cut, and coagulate using one 

instrument. 

 

2. Material and Methods 
 

Prospective study was done among patients of acute 

uncomplicated appendicitis admitted through outpatient 

department and emergency department from January 2021 to 

July 2022 in the department of general surgery Sarojni 

Medical College Agra. All patients in the department of 

surgery with a minimum follow up period of 6 months. The 

sample size of approximately 108 patients was taken which 

was further segregated randomly into two groups of 54 

patients each. 

 

Group A:  It included 54 patients in whom laparoscopic 

appendicectomy done by using sutured 

 

Group B: It included 54 patients in whom laparoscopic 

appendicectomy was done Suturless using hormonic scalpel.  

 

Inclusion Criteria: 

Patients fulfilling following criteria were included in this 

study. 

1) Patient should be healthy. (American Society of 

Anesthesiology) 

2) Patient with simple, uncomplicated appendicitis 

3) Patient planned for interval appendectomy. 

 

Exclusion Criteria: 

Patients fulfilling any of the following criteria were 

excluded from the study. 

1) Appendicular lump 

2) Appendicular abscess 

3) Appendicular perforation 

 

After taking informed and written consent, spinal 

anaesthesia was given.  

 

To compare the outcome of laparoscopic sutured 

appendicectomy versus sutureless appendectomy by using 

hormonic scalpel in terms of: 

1) Length of surgery 

2) Post operative complications using The Clavien-Dindo 

Classification 

3) Cost efficacy 

               

                . 
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3. Results 
 

The study was conducted in Department of General Surgery, 

Sarojni Noidu Medical College, for a period of 18 months 

from January 2021 to July 2022.  

 

Total 108 appendectomies were performed by harmonic 

during this period out of which 88 were done as elective and 

20 were done as emergencies case. Statistical analysis was 

done by Chi-square test with Yates correction 

 

Gender Distribution  
Out of 108 patients 61 (56.48%) patients were male and rest 

of 47(43.52%) patients were female. Appendectomies was 

done in all patient by harmonics  

 

Table 1: Gender 
 Harmonic % Age 

Male 61 56.48 

Female 47 43.52 

Total 108 100 

 

 
 

Age Distribution 

The maximum age was 65 years and the minimum age was 

12 years. The mean age and standard deviation (SD) were 

31.22±13.35 years.  

 

Maximum number of patients (53 patients) belonged to age 

group 21-40 years. Minimum number of patients (3 patients) 

was in age group >60 years. 

 

Table 2: Age Wise Distribution 
Age groups(yrs) No. % 

≤20 28 25.93 

21-40 53 49.07 

41-60 24 22.22 

>60 3 2.78 

Total 108 100.00 

 

 
 

Type of surgery 

Out of 108 appendectomies were performed by harmonic 

during this period out of which 88 were done as elective and 

20 were done as emergencies case. 

 

Table 3: Type of Surgery 
Type Case (Harmonic) %Age 

Emergency 20 18.52 

Elective 88 81.48 

Total 108 100 

 

 
 

Return of Bowel Sound 

Out of 108 appendectomies done by harmonics return of 

bowel sound occurs on day 1(POD1) in 83 cases (76.85%) 

and 17 cases it occurs on day 2(POD2). We did not consider 

return of bowel sound on day 3 as we consider it as post 

operative paralytic ileus. Therefore we check bowel sound 

on post op day 4 and it occur in 8(07.41%) cases, and we 

allow oral soft diet on next day of return of bowel sound and 

discharge the patient on same day in evening. 

 

Table 4: Return of B.S. 
Return of B.S. Harmonic % Age 

D1 83 76.85 

D2 17 15.74 

D3 0 0 

D4 8 7.41 
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Operative Time 

Mean operative time for 108 appendectomies by harmonics 

was 28.463±7.19 min and maximum and minimum time 

taken was 48 min and 17 minute.   

   

Table 5: Operative Time 
Operation Time 

in Minute 

Frequency of 

Patients(Harmonic) 

Percentage of 

Patients (%) 

16-20 18 16.7 

21-25 19 17.6 

26-30 30 27.8 

31-35 24 22.2 

36-40 10 09.2 

41-45 6 05.6 

>45 1 0.9 

TOTAL 108 100 

 

 
 

Complication 

Complication include in both per operative and post 

operative periods. Out of 108 appendectomies no 

complication occurs in 93cases. Per operatively haemostatic 

clip was used in 3(2.8%) cases and in post op period surgical 

site infection occur in 4(3.7%) case and post operative ileus 

occur in 8(7.4%) cases 

 

Table 6: Complication 
Complication Case(Harmonic) % 

Ileus 8 7.4 

Intraoperative bleeding 3 2.8 

Infection 4 3.7 

Normal 93 86.1 

Total 108 100 

 
 

4. Conclusion 
 

Data from literature and our results indicate that the 

management of appendicular base with harmonics during 

laparoscopic appendectomy appears to be simple, safe 

alternative. It is associated with low complication rate. 

Because of these advantages laparoscopic appendectomy by 

harmonics is most frequently used in our department. Our 

techniques of the appendicular stump closure by harmonic 

scalpel is effective and safe. 

References 
 

[1] McBurney C. The incision made in the abdominal 

wall in cases of appendicitis, with a description of a 

new method of operating. Ann Surg 1894;20:38-43. 

[2] McBurney C. Experiences with early operative 

interference in cases of diseases of the vermiform 

appendix. NY Med J. 1889; 50:676-84. 

[3] Attwood SE, Hill AD, Stephens RB, Murphy PG, 

Thornton J. A prospective randomized trial of 

laparoscopic versus open appendectomy. Surgery 

1992;112:497–501 

[4] Frazee RC, Roberts JW, Symmonds RE, Synder SK, 

Hendricks JC, Smith RW, et al. A prospective 

randomized trial comparing open versus laparoscopic 

appendectomy. Ann Surg 1994;219:725–8 

[5] Kazemier G, deZeeuw GR, Lange JF, Hop WCJ, 

Bonjer HJ.Laparoscopic vs open appendectomy. A 

randomized clinical trial.. Surg 

Endosc 1997;11(4):336–40. 

[6] Nicholson T, Tiruchelvam V. Comparison of 

laparoscopic-assisted appendectomy with 

intracorporal laparoscopic appendectomy and open 

appendectomy. JSLS Jan-Mar 2001;5(1):47-51. 

[7] Guller U, Hervey S, Purves H, Muhlbaier LH, Eric D, 

Peterson ED, et al. Laparoscopic versus open 

appendectomy outcomes comparison based on a large 

administrative database. Ann Surg. 2004;239:43–52 

[8] Shahidulla AM, Islam A, Pavreen Z. Prospective 

Study of Harmonic Scalpel in about 800 cases 

covering both open and laparoscopic methods. J. 

Dhaka National Med. Coll. Hos 2011;17(01):25-8. 

[9] Bajpai M. Technique of ‘suture less’ appendicectomy 

by laparoscopy in children: Preliminary 

communication. J. Indian assoc. Pediatr.Surg 

 2014;19(1):28-30. 

Paper ID: MR23205121532 DOI: 10.21275/MR23205121532 448 

https://www.researchgate.net/profile/Minu_Bajpai3


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942  

Volume 12 Issue 2, February 2023 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

[10] Yavuz A, Bulus H, Taş A, Aydın A. Evaluation of 

Stump Pressure in Three Types of Appendectomy: 

Harmonic Scalpel, LigaSure, and Conventional 

Technique.J Laparoendosc Adv Surg Tech A 

2016;26(12):950-3. 

[11] Hamdy AA, Ayoup MF, Elsayed AA. Loop Knots 

Versus Harmonic Scalpel in Laparoscopic 

Appendectomy. Egypt. J. Hosp. Med. 

2018;72(3):4109-12. 

[12] Sadler TW. Digestive System. Langman’s Medical 

Embryology, 9
th

 Ed. China, Lippincott Williams and 

Wilkins Publications; 2004. p. 307-8. 

[13] Decker GA, du Plessis DJ. Large Bowel, Anal canal 

and Ischiorectal Fossa. Lee MC Gregor’s Synopsis of 

Surgical Anatomy, 12
th

 Ed. Bombay, Varghese 

publishing house;1995. p. 41. 

[14] Jeremiah C Healy. Vermiform appendix. In: 

Standring S, editor. Grays anatomy – The anatomical 

basis of clinical practice, 39
th

 ed. Churchill 

Livingstone. Elsevier; 2005; p. 1189- 90. 

[15] Ellis H, Nathanson LK. Appendix and 

Appendicectomy. In: Zinner MJ, Schwartz SI, Ellis 

H, Editor. Maingot’s Abdominal operations, Vol.2, 

10
th

 ed. A Simon and Schuster Company USA: 

McGraw-Hill;1997.p.1191-227. 

[16] Crawford JM. The Oral Cavity and Gastrointestinal 

Tract. In: Kumar V, Cotran SR, Robbins SL, Editor. 

Basic Pathology, Kumar, Cotran, Robbins, 6
th

 Ed. 

Philadelphia: W.B. Saunders Company USA; 1997.p. 

514. 

[17] Lumley JSP. The acute abdomen. Hamilton Bailey’s 

Physical signs, 18
th

 Ed. Florida, USA, CRC 

Press;1997. P. 304-5. 

[18] Ferguson SM. Acute appendicitis. In: Zuidema GD, 

Yeo CJ, Femberton J, Editor. Shackelford’s Surgery 

of the alimentary tract, Vol.4, 5
th

 ed. Philadelphia: 

W.B. Saundrs Company; 1995. p. 1539-43. 

[19] Field S, Marrison L.The Acute Abdomen. In: Stton D, 

Editor. Text book of radiology and Imaging,7
th 

ed.Churchill Livingstone, London: Elsevier 

publications; 1998.p. 683-5. 

[20] Farquharson M, Moran B. Surgical access to the 

abdomen and surgery of the abdominal wall. 

Farquharson’s textbook of operative general surgery, 

9
th

 Ed. London, Hodder Arnold, 2005. P. 202- 3. 

[21]  Farquharson M, Moran B. Classic Operations the 

small and large bowel. Farquharson’s textbook of 

operative general surgery, 9
th

 Ed. London, Hodder 

Arnold, 2005. P, 379-82. 

[22] Palanivelu C. Laparoscopic appendectomy. chapter 

63. Art of surgical laparoscopy: Textbook and Atlas, 

1
st 

ed. New delhi, Jaypee; 2005.p. 411-24. 

[23] Michael LB, Soper NJ. Laparoscopic Surgery. In: 

Zinner MJ, Schwartz SI, Ellis H, Editor. Maingot’s 

Abdominal operations, Vol.2, 10
th

 ed. A Simon and 

Schuster Company USA: McGraw-Hill;1997.p.1191-

227. 

[24] Caushaj PF. Laparoscopic Appendicectomy. In 

Ballantyne GH, editor. Atlas of Laparoscopic surgery, 

1st Ed. Philadelphia: W.B. Saundrs Company; 

2000.p. 300-7.  

[25] Katkhouda N. Appendicectomy. Advanced 

Laparoscopic Surgery, Techniques and Tips, 2
nd

 ed. 

New York, Springer publication; 2010. p. 129-30. 

[26] Yaghoubian A, Kaji AH, Lee SL. Laparoscopic 

versus open appendectomy: outcomes analysis. Am 

Surg 2012;78:1083–6. 

[27] Sahm M, Kube R, Schmidt S, Ritter C, Pross M, 

Lippert H (2011): Current analysis of endoloops in 

appendiceal stump closure. Surg Endosc., 25:124–9. 

[28] Rashid A, Nazir S, Kakroo SM, Chalkoo MA, Razvi 

SA, Wani AA. Laparoscopic interval appendectomy 

versus open interval appendectomy: a prospective 

randomized controlled trial. Surg Laparosc Endosc 

Percutan Tech 2013;23:93–6. 

[29] Lukish J, Powell D, Morrow S, Cruess D, Guzzetta P. 

Laparoscopic appendectomy in children: Use of the 

endoloop vs the endostapler. Arch Surg 2007;142:58–

61. 

[30] Nottingham JM. Mechanical small bowel obstruction 

from a loose linear cutter staple after laparoscopic 

appendectomy.  Surg Laparosc Endosc Percutan 

Tech 2002;12(4):289-90. 

[31] Beldi G, Vorburger SA, Bruegger LE, Kocher T, 

Inderbitzin D, Candinas D. Analysis of stapling 

versus endoloops in appendiceal stump closure. Br J 

Surg 2006;93:1390–3. 

[32] Beldi G, Muggli K, Helbling C, Schlumpf R. 

Laparoscopic appendectomy using endoloops: a 

prospective randomized clinical trial. Surg Endosc 

2004;18:749–50 

Paper ID: MR23205121532 DOI: 10.21275/MR23205121532 449 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Yavuz%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27120107
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bulus%20H%5BAuthor%5D&cauthor=true&cauthor_uid=27120107
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ta%C5%9F%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27120107
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ayd%C4%B1n%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27120107
https://www.ncbi.nlm.nih.gov/pubmed/27120107
https://www.ncbi.nlm.nih.gov/pubmed/27120107
https://www.ncbi.nlm.nih.gov/pubmed/27120107



