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ABSTRACT
Objective: To compare outcomes of periumbilical incision and intraumbilical incision in patients of laparoscopic appendectomy
Study Design: Randomized controlled trial
Place and Duration of Study: This study was conducted at the Surgical department of Nishtar Hospital, Multan from August 2021 to July 2022.
Materials and Methods: A total of 200 patients who were admitted for elective or emergency laparoscopic appendectomy were enrolled in study. All included patients categorized into two groups (I and P) by lottery method. Group I patients who were operated with periumbilical incision method and Group P were operated with intraumbilical incision method. Main variables of study were duration of surgery, hospital stay, VAS score, and analgesia requirement and wound infection. SPSS version 24 was used for data analysis.
Results: The average operative time of I and P groups was 85.33±4.22 minutes and 85.38±4.01 minutes, respectively (p=0.922). The average length of hospital stay of I and P group was 6.17±1.84 days and 6.34±1.91 days, respectively (p=0.531). The mean morphine equivalent of I and P was 4.23±1.26 mg and 4.16±1.33 mg, respectively (p=0.705). Further, visual analogue scale of I and P group was 4.39±0.86 and 4.56±0.82 respectively (p=0.165). Wound infection in I group was 13.9% and 11.8% in P group, (p=0.655). Hernia in I group was 6.1% and 7.1% in P group (p=0.783). Further, internal organ injury in I group was 8.7% and 9.4% in P group, (p=0.861).
Conclusion: No statistically significant difference between both techniques regarding duration of surgery and hospital stay, pain score and analgesia requirement but periumbilical incision technique is associated with more incidence of wound infection as compare to intraumbilical incision group.
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INTRODUCTION
Appendix is an out pouching of the cecum, located at its posteromedial region. It is 2.5 cm below the ileocecal valve1. During pregnancy embryologically appendix developed at 5th and 8th week. It subsequently becomes fixed in the right lower quadrant of the abdomen. Functionally it is useless in adult age but in early age it has some contribution in immune function2. Sometime appendix become inflamed which is an emergency must be treated as early as possible. Appendectomy is a surgical treatment of appendicitis.  
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Now in these days laparoscopic surgery accepted as a treatment technique worldwide and got fame in field of general surgery3. 
Initial trocar placement and creation of pneumoperitoneum are two important steps of laparoscopic surgery4. There are many ways of insertion of port into the body such as perforation of stomach, vigina and rectum but this approach is not ethical, umbilicus is a naturally suitable orifice for some laparoscopic procedures. In few cases laparoscopic techniques ends with conversion to open surgical technique according to the needs and complications during surgery, so choice of a safe incision technique need of the time5.  A small incision on the superior or inferior border of umbilicus named as periumbilical area is a useful method for insertion of laparoscope into the abdomen6. 
A U shaped skin incision passing through the fat of subcutaneous tissues and fascia above and below the umbilicus. On other hand a vertical linear incision extends to the length of umbilicus called intraumbilical incision also a useful method in laparoscopic surgery7. 

If only fat and fascia needs to be divide then intraumbilical incision is a best choice, it is less time taking and easy to perform. Intraumbilical incision technique has better cosmetic results in conventional laparoscopic surgery. Umbilicus has more bacteria then its surrounding areas because it is deeper. A recent report by Beldi et al found > 1400 different types of bacteria from 95 different umbilical bacterial cultures8. 
Complication of both intraumbilical and periumbilical incision were not assessed by in any previous study of this south Punjab region. Some authors hypothesize that if umbilicus and its surrounding areas sterile properly than there is no significant difference in both methods9. Some studies found that at the end of laparoscopic appendectomy methods of appendix ligation also have infection concerns10. Number of materials and techniques like endoscopic stapler, absorbable clips and loop or thread are in practice. Among these techniques endoscopic stapler found associated with lesser complication or infection rate5, but these proportions vary region to region11.
Aim of this study to compare the complication rate in periumbilical incision and intraumbilical incision in laparoscopic appendectomy to adopt a better method of incision with less infection rates.
MATERIALS AND METHODS
All the patients full filling the inclusion criteria were admitted in surgical department of Nishtar Hospital, Multan. Study was preceded after permission from hospital ethical board. Written informed consent was taken from patients after detailed information about study purpose and confidentiality of their names and other data. Essential documentation like contact numbers and addresses were also taken for follow up purpose. Patients of age above 16 years, either gender male or female and ultrasound based diagnosed patients of acute appendicitis were included. Conversion to open appendectomy because of complication during surgical procedure, patients with sepsis (fever or wound infection), chronic kidney disease, respiratory failure, ischemic heart disease, using steroid for any chronic illness were excluded from study. 
Patients were divided into two groups (I and P) by using lottery method, in group I surgical procedure was done by means of intraumbilical incision technique and in P group periumbilical incision type was used. All surgical procedures were done by same surgeon with minimum 5 years surgical experience. Another surgeon was allocated for follow up assessment of outcomes that was unaware of study pattern and technique.
All the data entered and analyzed using computer software SPSS version 10. Numerical data like age, hospital stay, VAS score and time to analgesia requirement shown in mean and standard deviation form. Qualitative variables like wound infection and gender were shown in proportions and percentages. Test of significance were applied to see association among variables. A p value 0.05 was considered statistically significant.
RESULTS
Overall, 200 patients were included in our study. Intraumbilical incision was performed for 115 (57.5%) patients and periumbilical incision was performed for 85 (42.5%) patients. The demographic characteristics of both the groups were shown in table. I. The Demographic characteristics of both the groups were almost equal and the differences were not statistically significant, (p>0.050). (Table. I).
The average operative time of I and P groups was 85.33±4.22 minutes and 85.38±4.01 minutes, respectively, (p=0.922). The average length of hospital stay of I and P group was 6.17±1.84 days and 6.34±1.91 days, respectively, (p=0.531). The mean morphine equivalent of I and P was 4.23±1.26 mg and 4.16±1.33 mg, respectively, (p=0.705). Further, visual analogue scale of I and P group was 4.39±0.86 and 4.56±0.82, respectively, (p=0.165). Wound infection in I group was 16 (13.9%) and 10 (11.8%) in P group, (p=0.655). Hernia in I group was 7 (6.1%) and 6 (7.1%) in P group, (p=0.783). Further, internal organ injury in I group was 10 (8.7%) and 8 (9.4%) in P group, (p=0.861). (Table II)
Table No.1: Demographic characteristics of the study groups
	Variable
	Group
	p-value

	
	I, N (%)
	P, N (%)
	

	Age (years)
	39.52±5.97
	39.01±4.91
	0.512

	Sex

	Male
	68 (59.1)
	61 (71.8)
	0.065

	Female
	47 (40.9)
	24 (28.2)
	

	BMI (kg/m2)
	24.89±3.22
	23.93±2.95
	0.032

	Hypertension
	13 (11.3)
	14 (16.5)
	0.291

	Diabetes
	13 (11.3)
	8 (9.4)
	0.666


Table No.2: Postoperative clinical characteristics of the study groups
	Variable
	Group
	p-value

	
	I, N (%)
	P, N (%)
	

	Operative time (min)
	85.33±4.22
	85.38±4.01
	0.922

	Postoperative hospital stay (day)
	6.17±1.84
	6.34±1.91
	0.531

	Morphine equivalent (mg)
	4.23±1.26
	4.16±1.33
	0.705

	Visual analogue scale
	4.39±0.86
	4.56±0.82
	0.165

	Wound infection
	16 (13.9)
	10 (11.8)
	0.655

	Incisional hernia
	7 (6.1)
	6 (7.1)
	0.783

	Internal organ injury
	10 (8.7)
	8 (9.4)
	0.861


DISCUSSION
Since the beginning of laparoscopic appendectomy a continuous effort and different inventions were made to overcome the cosmetic and other clinical problems. In our study there was significant difference was observed regarding wound complications in both groups. A study was conducted by Chow et al12 on single incision laparoscopic surgery and performed using intraumbilical incision and reported that this incision technique left no scar on skin of patients. In another study by Vidal et al13 reported that periumbilical incision is a low lying incision which is associated with better cosmetic outcomes.
Lee et al14 compared single incision of intraumbilical in laparoscopic surgery with open appendectomy and reported that in intraumbilical incision group wound infection was less common. Another cause of less wound infection is that in this incision type subcutaneous layer of skin is not penetrated that reduce the incidence of hematoma formation. Another study by Lee SY et al15 compared intraumbilical and periumbilical incisions and reported that there was no difference regarding surgery time, analgesia requirement and hospital stay but wound infection is 6% patients in intraumbilical group and 2.5% in periumbilical group.
In our study wound infection in I group was 13.9% and 11.8% in P group (p=0.655). In a study conducted by Rajkhowa et al16 reported that intraumbilical incision is better technique associated with less complication as hospital stay and operative time in both groups was almost same and wound infection in intraumbilical group was 1.2% and in periumbilical group 3% infection was observed. A study was conducted by Rafique et al17 on comparison of both incision techniques and concluded that intraumbilical incision technique is associated with less complications than periumbilical incision group (1.5% vs 3.5%).
In our study male patients dominancy was observed male were 59.1% and 40.9% female. Study conducted by Ali et al18 reported male gender dominancy and supported intraumbilical incision technique as wound infection in IU group was 1.54% and 3.85% infection in PU incision group, hospital stay and surgical time was not assessed in this study between the groups. In a study conducted by Awan et al19 observed number of male patients were higher in this study and infection rate is also greater in male gender as compare to female.
Furthermore, numerous studies were conducted on comparison of both incisional techniques for abdominal laparoscopic surgery and observed intraumbilical incision is safe alternative of open surgery as periumbilical incision is associated with more complications especially surgical wound infection and cosmetic results later on 20,21.
CONCLUSION
There was no significant difference between both techniques regarding duration of surgery and hospital stay, pain score and analgesia requirement but periumbilical incision technique is associated with more incidence of wound infection as compare to intraumbilical incision group.

Recommendations: Multi-center study with larger sample size and better follow up are recommended.
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