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Abstract 

Background: Acute appendicitis is most common emergency encountered round the globe. Open 

appendectomy is gold standard for treatment of acute appendicitis. However, with invent of 

laparoscopic surgery, effort is to minimize the tissue trauma. Single incision laparoscopic surgery 

(SILS) appendectomy is novel technique which is not universally practiced. This study evaluated 

outcome of SILS appendectomy.  

 

Objective: The objective of this study is to determine the outcome of SILS appendectomy for 

treatment of acute appendicitis. 

 

Methods: A Cross sectional comparative study was carried at surgical departments at sir Ganga ram 

Hospital Lahore for Six months from June 2006 to November 2006. Hundred patients with diagnosis 

of acute appendicitis were collected for this study. All the patients had SILS appendectomy. The 

patients were evaluated for the outcome parameters i.e. wound infection and hospital stay.  

 

Results: The success was labeled as yes in 98 (98%) patients. The wound infection was seen in 2 

(2%) patients, while 98 (98%) patients did not have wound infection. There were 95 (95%) patients 

in the study in whom two days of hospital stay was required, while in 5 (5%) patients, more than two 

days of hospital admission was needed. The mean duration of hospital stay was 2.16±0.29 days. 

 

Conclusions: The success rate of SILS appendectomy is quite high with a very low rate of wound 

infection. The hospital stay is also acceptable (approximately 2 days). So, it appears to be a feasible 

technique.  
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BACKGROUND: 

Acute appendicitis is one of the most common intra-abdominal infections seen in patients presenting 

with acute abdomen in the surgical departments (1). The reported lifetime prevalence is as high as 

one in seven (2). According to an estimate 6% of population will suffer from acute appendicitis during 

their lifetime (3). The peak age group is 12 to 30 years in both sexes but slightly more common in 

males (4). Acute appendicitis remains an up to date issue, being the most frequent cause of surgical 

acute abdomen round the globe (5). Appendectomy is one of the commonest procedures in surgery 

(6).  

During the past two decades, general surgery has seen a major shift from open to minimally invasive 

surgery. This has been driven by the development of laparoscopic technology that enables surgeons 

to perform increasingly complex tasks through small incisions (7). Laparoscopic appendectomy (LA) 

was one of the first reported laparoscopic cases in general surgery by de Kok in 19771 (8). The 

increased adoption of LA is undoubtedly multifactorial and includes motivations of the surgeon, 

patient and medical device industry that go beyond the measurable outcome benefits. From the 

surgeons’ perspective, laparoscopy offers greater flexibility for both diagnosis and intervention in the 

event of finding unexpected pathology when operating on suspected appendicitis (9, 10). 

Single-incision laparoscopic surgery (SILS) is accomplished through a single 20 mm incision in the 

umbilicus, minimizing the scar and incisional pain associated with the multiple points of entry used 

during traditional laparoscopy (11). Single-incision laparoscopic surgery (SILS) developed with the 

aim of reducing the invasiveness of traditional laparoscopy, (12) and safe alternative to natural orifice 

transluminal endoscopic surgery, single incision laparoscopy is gaining popularity (13). 

Currently many general surgical procedures have been successfully done through SILS, including 

appendectomy, cholecystectomy, sleeve gastrectomy, gastric banding, colectomy and adrenalectomy, 

ureterolithotomy, orchidectomy and orchidopexy, nephrectomy and live donor nephrectomy, have 

been performed, and it is not hard to image cystectomy and prostatectomy following same path (11, 

14-17) 

Advantages of laparoscopic surgery over open surgery are well established in terms of safety, reduced 

postoperative pain, shortened hospital stay, faster recuperation, and earlier return to normal function 

(11, 18, 19). 

This is combined with improved cosmetic result, leading in many cases to improved patients 

satisfaction (15-20). The laparoscopic technique has been proven advantageous over the conventional 

open technique in terms of shorter hospital stay, lower complication rate, and better cosmoses, and 

SILS appendectomy is suggested to be even more advantageous to patients by eliminating the scars 

and potentially diminishing postoperative pain (21) Therefore, the technology presents improved 

feasibility, accessibility, and some situation this method could be especially beneficial, such as 

patients with concomitant umbilical hernia through which single port could be inserted, or in those 

that require widening of the incision (22). 

A study by Rajat G, et al, (23) 30 patients with acute appendicitis had surgery with SILS. The 

procedure was successful (i-e the procedure was accomplished without conversion to open 

appendectomy) in 93.3% patients. Mean operative time was 80.4 minutes (range 31 to 136minutes). 

There was no mortality or major postoperative complication. The median hospital stay was 1.9 days 

(range 1 to 5 days). The mean visual analogue scale at the time of discharge was 2.2 (range 1 to 4). 

In another study by chandler NM, et al, (24) the infection rate after SILS appendectomy was 13.9%. 

Although, the study by Rajat G, et al, (23) and Chandlar NM, et al, (24) have shown encouraging 

results from SILS appendectomy. This technique is still evolving and is not recommended as gold 

standard for the treatment of acute appendicitis. This technique needs highly sophisticated equipments 

and expert surgeons so this procedure is being carried out in limited units. In Pakistan, study by 

Shaikh HR, et al, (25) have also shown a success rate of 100%. But this study was also done in a 

limited number of patients. Previously, studies are available in this regard but these are mostly with 

limited sample like Rajat G, et al, with 30 patients and Shaikh HR, et al with 42 patients.  
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The authors have also stressed on continuing work up to explore different aspects of this technique. 

So, I want to conduct this study in order to determine the outcome of the technique to get more reliable 

results.  
 

METHODOLOGY: 

A Descriptive case series was carried out at surgical departments at Sir Ganga Ram Hospital Lahore 

for Six months from June 2006 to November 2006. 

A Seventy patients with clinical suspicion of acute appendicitis were selected by Non probability 

purposive sampling. 

 

INCLUSION CRITERIA:  

A 20-45 years of age male and female patients with acute appendicitis are included in this study  

 

Exclusion criteria: 

Patients with history of previous abdominal surgery, Children and elderly, Perforation appendix with 

signs and symptoms of peritonitis, Contraindication to GA, or laparoscopic surgery, Patients with 

appendicular mass (proven on ultra sound), Patients who will refuse from laparoscopic surgery, 

Coagulation disorder, Patients in whom compromised liver (billirubin > 2 mg / dl) and compromised 

renal function (creatinine > 1 mg / dl) were excluded 

On hundred cases fulfilling inclusion criteria were registered through Emergency Department of 

General Surgery, Jinnah Hospital, Lahore. Demographic history [including age (in years)] and sex 

(male or female) was taken. Informed consent was taken. All the patients in this study received SILS 

appendectomy. The surgery was done by a fellow surgeon who have at least 5 years experience in the 

field of surgery. After the intervention is done, all the patients will be observed for the outcome 

parameters i.e. hospital stay (in days) and wound infection (yes/ no) (as per operational definition). 

All the information were collected on a specially designed proforma (attached). The data was 

collected on a specially designed proforma.  

All the collected data was entered into SPSS version 10 and analyzed. The qualitative data like 

outcome parameters i.e. sex (male or female), success (yes or no), and wound infection (yes/ no) was 

presented as frequency distribution. Quantitative data like age (in years) and hospital stay (in days) 

will be presented as means and standard deviations. 

Stratification with respect to age and gender was done. Post stratification chi-square test was applied. 

P< 0.05 was taken as significant. 

 

Results: 

One hundred patients with suspicion of acute appendicitis who fulfilling the inclusion criteria were 

selected from emergency department of surgery, Sir Ganga Ram Hospital, Lahore. 

 

Distribution of patients by Age:  

The mean age of patients was 26.40 ± 9.95 years. There were 37 (37%) patients of age range of 20-

25 years, 23 (23%) patients of age range of 26-30 years, 20 (20%) patients of age range of 31-35 

years, 15 (15%) patients of age range of 36 – 40 years and 5 (5%) patients of age range of 41-45 

years.  (Table 1) 

 

Distribution of patients by Sex: 

In the distribution of sex, there were 62 (62%) male patients and 38 (38%) female patients. The female 

to male ratio was 1:1.63. (Table 2).  

 

Distribution of patients by Success: 

The success was labeled as yes in 98 (98%) patients, while as no in 2 (2%) patients. (Figure 1) 
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Distribution of patients by Wound infection: 

The wound infection was seen in 2 (2%) patients, while 98 (98%) patients did not have wound 

infection. (Figure 2) 

 

Distribution of patients by hospital stay: 

There were 95 (95%) patients in the study in whom two days of hospital stay was required, while in 

5 (5%) patients, more than two days of hospital admission was needed. The mean duration of hospital 

stay was 2.16±0.29 days. (Table 3) 

 
Age (Years) No. Percentage 

20 -25 37 37 

26 – 30 23 23 

31 – 35 20 20 

36 – 40 15 15 

41 – 45 5 5 

Mean±SD 26.40 ± 9.95 

Table 1: Distribution of patients by age (n=100) 

 
Sex No. Percentage 

Male 62 62 

Female 38 38 

Total 100 100 

Table 2: Distribution of patients by sex (n=70) 

 

98.0%

2.0%

Yes

No

 
 

Figure 1: Distribution of patients by Success (n=70) 
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2.0%

98.0%

Yes

No

 
Figure 2: Distribution of patients by Wound infection (n=70) 

 
Hospital stay No. Percentage 

Two days 95 95 

More than Two days 5 5 

Mean ± SD 2.16±0.29 

Table 3: Distribution of patients by Hospital Stay (n=100) 

 

DISCUSSION: 

Appendectomy for suspected acute appendicitis is a common procedure. However, with the invent of 

minimal surgery procedure, there had been efforts of perform it with single incision laparoscopic 

surgery. This study was done to determine the outcome of single incision laparoscopic surgery. This 

study was done in a tertiary care unit of Pakistan, on a lager sample size of 100 patients. The results 

of this study favored the SILS appendectomy with a success rate of 98% and wound infection in only 

2% patients. 

In our study the mean age of the patients was 26.40 ± 9.95 years which is comparable to the study of 

Jehangir et al (26) in which mean age of patients was 20 years. In the study of Khan et al (27) the 

mean age of the patients was 24 years which is also comparable with our study. 

In our study 62% of patients were male and 38% were females. As compared with the study of 

Stefanutti et al, (28) there were 55% males and 45% females which were comparable with our results. 

In our study, the success rate was 98%. The success was defined as yes if the surgery was not 

converted to open. In other study by Vidal O, et al, (29) the success was described in 100% cases. 

They described that operation was completed successfully in all patients, and conversion to either 

multiport or open surgery was not required. However, they studied in 20 patients with acute 

appendicitis.  Feinberg EJ, et al (28) performed a study among 25 patients with acute appendicitis. 

All the patients received surgery through single incision laparoscopy. The procedure was successfully 

completed in all cases so their success rate was also 100%. Shaikh HR, et al (25) in a local study 

described 100% success rate. They performed surgery in 25 cases and the procedure was successfully 

completed in all patients without needing to convert it into open or 3 port surgeries. As compared to 

the other studies, our success rate was little lower. The two conversions were done in the first 10 

cases. This might be due to the reason that we were in learning phase and we could not complete the 
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dissection of the mesoappendix. Moreover, we did the study on a bigger population size. So, this rate 

is quite acceptable. 

In our study, the frequency of wound infection was 2%. In study by Vidal O, et al, (29) no wound 

infection was observed over a period of 7 days. Similarly, Feinberg EJ, et al (28) and Shaikh HR, et 

al (25) did not describe any case of wound infection. However, they did study on a smaller sample 

size of 20 and 25 cases. In our study, only the two patients got wound infection. Both of them had 

suferficial infection which was settled with simple opening of skin stiches. The frequency of wound 

infection is quite acceptable in our study. 

The mean duration of hospital study in our study was 2.16±0.29 days and 95% patients could be 

discharged within the next two days. In study by Kossi J, et al, (30) the mean postoperative stay was 

2 days (range 1–5). In study by Vidal O, et al, (29) the mean length of hospital stay was 2 ± 0.5 days.  

So, the mean duration of the hospital stay was in the range of 2 days including our study. So, this 

mean duration is quite acceptable in patients with SILS appendectomy. 

The study had certain limitations. This was a single center study, where all the surgeries were 

performed by two surgeons. The reproducibility of the techniques in hand of new and inexperienced 

surgeon is still questionable. 

 

CONCLUSION: 

The success rate of SILS appendectomy is quite high with a very low rate of wound infection. The 

hospital stay is also acceptable (approximately 2 days). So, it appears to be a feasible technique, 

however, the higher cost of the procedure as well as the learning curve associated with it may prove 

to be a hindrance in its widespread use. Further randomized trials, conducted on a large number of 

patients, are, therefore needed to ascertain the added benefits of this novel technique. 

 

REFERENCES: 

1. Faisal GB, Bakhtiar SHA, Manzoor A. Role of TLC and C-reactive protein in the diagnosis of 

acute appendicitis. J Surg Pak 2003;8:14-17. 

2. Petroianu A, Oliveiro-Neto JE, Alberti LR. Comparative incidence of acute appendicitis in a 

mixed population, related to skin colour. Arch Gastroenterol 2004;41:24-26. 

3. Simpson J, Speaker W. Appendicitis. Clin Evid 2004;11:544-551. 

4. Antevil J, Rivera L, Langenberg B, Brown CV. The influence of age and gender in the utility of 

computed tomography to diagnose acute appendicitis. Am Surg 2004;70:850-853. 

5. Oiculescu D, Polade R. Immunologic and bacteriologic study of severe acute appendicitis. 

Diagnostics and therapeutic considerations. Chirurgia (Bucur) 2007;102:271-276. 

6. Amalesh T, Shaukar M, Shaukar R. CRP in acute appendicitis – is it a necessary investigation? 

Int J Surg 2004;2:88-89. 

7. Sauerland S, Lefering R, Neugebauer EA. Laparoscopic versus open surgery for suspected 

appendicitis. Cochrane Database Syst Rev 2004;CD001546. 

8. de Kok HJ. A new technique for resecting the non-inflamed not-adhesive appendix through a 

mini-laparotomy with the aid of the laparoscope. Arch Chir Neerl 1977;29:195-198. 

9. Van Hove C, Hardiman K, Diggs B, Deveney C, Sheppard B. Demographic and socioeconomic 

trends in the use of laparoscopic appendectomy from 1997 to 2003. Am J Surg 2008;195:580-

558. 

10. Sporn E, Petroski GF, Mancini GJ, Astudillo JA, Miedema BW, Thaler K. Laparoscopic 

appendectomy--is it worth the cost? Trend analysis in the US from 2000 to 2005. J Am Coll Surg 

2009;208:179-185. 

11. Raman JD, Cadeddu JA, Rao P, Rane A. Single-incision laparoscopic surgery: initial urological 

experience and comparison with natural-orifice transluminal endoscopic surgery. BJU Int 

2008;101:1493-1496. 

12. Cuesta MA, Berends F, Veenhof AAFA. The invisible cholecystectomy: a transumbilical 

laparoscopic operation without a scar. Surg Endosc 2008;22:1211-1213. 

13. Prasad A. Single incision laparoscopic surgery. World J Gastroenterol 2010;16:2705-2706. 

https://jptcp.com/index.php/jptcp/issue/view/79


The Outcome Of Single Incision Laparoscopic (Sils) Appendicectomy For Management Of Acute Appendicitis 
 

Vol.31 No.5 (2024): JPTCP (322-328)  Page | 328 

14. Chow A, Purkayastha S, Aziz O, Pefanis D, Parakeva P. Single-Incision Laparoscopic Surgery 

for Cholecystectomy A Retrospective Comparison With 4-Port Laparoscopic Cholecystectomy 

Arch Surg 2010;145:1187-1191. 

15. Rane A, Rao P, Rao P. Single port access nephrectomy and other laparoscopic urologica 

procedures using a novel laparoscopic port (R-Port). Urology 2008;72:260-263. 

16. Rane A, Dasgupta P. Single incision laparoscpic surgery. BJU International 2009;103:429-430. 

17. Pappalepore N, Tursini S, Marino N, Lisi G, Lelli CP. Transumbilical laparoscopic assisted 

appendectomy (TULAA): a safe and useful alternative for uncomplicated appendicitis. Eur J 

Pediatr Surg 2002;12:383-386. 

18. Dunn MD, Portis AJ, Shalhav AL. Laparoscopic versus open radical nephrectomy; a 9 year 

experience. J Urol 2000;164. 

19. Rassweiler J, Frede T, Henkel TO, Stock C, Alken P. Nephrectomy: a comparative study between 

the transperitoneal and reteroperitoneal laparoscopic versus the open approach. Eur Urol 

1998;33:489-496. 

20. Nguyen NT, Reavis KM, Hinojosa MW, Smith BR, Stamos MJ. A single-port technique for 

laparoscopic extended stapled appendectomy. Surg Innov 2009;16:78-81. 

21. Vettoretto N, Mandalà V. Single port laparoscopic appendectomy: are we pursuing real 

advantages? Vettoretto and Mandalà World Journal of Emergency Surgery 2011;6:25. 

22. Sanz M, Jose F, Aguilar N, Bogajo MLH, Rivas AM, Liorente CG, Ruiz GT. Singlie incision 

laparoscopic surgery. CIR ESP 2010;88:12-17. 

23. Rajat G, Ahmad BS, Jonathan F, Kuok CL, Tswen WVL, Amit A, Davide L. Single-incision 

Laparoscopic Appendectomy: Prospective Case Series at a Single Centre in Singapore. Surgical 

Laparoscopy, Endoscopy & Percutaneous Techniques 2011;21:318-321. 

24. Chandler NM, Danielson PD. Single incision laparoscopic appendicecomy versus multiport 

laparoscopic appendicectomy in children: a retrospective comparsison. J Pediatr Sure 

2010;45:2186-2190. 

25. Shaikh HR, Mahesri M, Abbas A, Salahuddin HR. The initial series of single incision 

laparoscopic appnedicectomy for Pakistan. SAGES. 

26. Khan MN, Davie E, Irshad K. The role of white cell count and C-reactive protein in the diagnosis 

of acute appendicitis. J Ayub Med Coll Abbottabad 2004;16:17-19. 

27. Stefanutti G, Ghirardo V, Gamba P. Inflammatory markers for acute appendicitis in children: are 

they helpful? J Pediatr Surg 2007;42:773-776. 

28. Feinberg EJ, O'Connor DJ, Feinberg ML, Vemulapalli P, Camacho D. Single-Incision 

Laparoscopic Appendectomy: An Early Experience. Am Surg 2011;77:286-289. 

29. Vidal O, Ginesta C, Valentini M, Marti J, Benarroch G, Garcia-Valdecasas JC. Suprapubic 

single-incision laparoscopic appendectomy: a nonvisible-scar surgical option. Surg Endosc 

2011;25:1019-1023. 

30. Kössi J, Luostarinen M. Initial Experience of the Feasibility of Single-Incision Laparoscopic 

Appendectomy in Different Clinical Conditions. Diagn Ther Endosc 2010;2010:240260. 

https://jptcp.com/index.php/jptcp/issue/view/79

