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ABSTRACT 

Background: Laparoscopic appendicectomy is one of the most common operations in surgical practice. It can be performed 

by open and laparoscopic methods. Laparoscopic appendicectomy have the advantage of less pain time and early 

return to work. The current work aimed to evaluate the safety, and effectiveness of intracorneal ligation versus 

extraction of the appendicular base during laparoscopic appendectomy. 

Patients and Methods: This clinical trial involved 40 patients with acute appendicitis. They were selected from the surgery 

department, Al-Azhar Faculty of Medicine, Damietta, Egypt.  They were scheduled for laparoscopic appendectomy 

and randomized to one of two groups; the first (A) for intracorporeal ligation of the based and the second (B) for hand 

assisted ligation of the stump. The collected data included operative time, postoperative outcome (duration of stay, 

back to usual oral feeding and postoperative complications (e.g., wound infection or leakage).  

Results: Male patients were slightly predominating in both groups. The hand assisted ligation of appendicular stump had 

significantly shorter operative time (34.4±3.05 vs 42.95±8.21 minutes respectively).  However, there was no 

significant differences in both groups regarding post operative complication, except significant increase of port-site 

infection in hand assisted than the intracorporeal group (45.0% vs 10.0%) which was mild and treated conservatively. 

No leakage was reported in both groups.  

Conclusions: Hand assisted ligation of appendicular base during laparoscopic appendicectomy is safe and effective method 

with shorter operative time. It encourages the surgeon to do more complex procedures. 
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INTRODUCTION 

Laparoscopic appendicectomy introduced in 1980. 

Since then, it became the gold slandered operation (1).  

Laparoscopic appendicectomy is more advantageous than 

open surgery, as it has less intraoperative time, shorter 

duration of hospital stay, earlier return to usual activities, 

lower pain scores, and good cosmoses. Laparoscopy 

permits inspection of all abdominal cavity with good 

exploration to all viscera (2).  

Laparoscopic ligation of the appendix stump and 

choice of method of closure is crucial to avoid 

postoperative complications (e.g., fistula, peritonitis and 

sepsis). Different methods are existed and include clips, 

staples and hand assisted ligation. If there is any doubt 

about the stump another seromuscular suture is taken, (3- 5). 

However, its methods had advantages and disadvantages. 

For example, stapling devices are very expensive. 

However, it is associated with the mildest inflammatory 

reaction with formation of least adhesions (6,7).  In addition, 

tying intra-abdominal knots of the stump is challenging 

and difficult. This explained by limited space for 

movement, lack of twist movement at the wrist joint and 

the need for great manual dexterity. On the other side, 

extracorporeal knotting is a widely used alternative 

method. The knot is performed outside the body 

(extracorporeal), then sided to desired position. The knot 

must be secure, quick and easily applied (8,9).  

The current work aimed to compare intracorporeal to 

hand-assisted extracorporeal ligation of the appendix base 

regarding operative time, overall hospital stay duration 

and postoperative complications  

PATIENTS AND METHODS 

Forty patients with acute appendicitis were eligible for 

inclusion and evaluated for operative and postoperative 

data. The study completed between December 2020 and 

June 2022. It was performed at the Department of General 

Surgery, Damietta Faculty of Medicine, Al-Azhar 

University, Damietta, Egypt. All operations were 

performed by the same surgeon, and this is the main 

inclusion criterion. On the other side, patients with 

appendicular mass or abscess, patients unfit for anesthesia 

and those who refused participation were excluded from 

the study.  Patients were divided into two equal groups A 

and B. The randomization was performed by computer-

generated numbers with odds for A and Even for B groups. 

Numbers were preserved in closed envelope that opened 

by the nurse in the theater (who’s not included in the 

study). Group A was for intra-corporeal ligation and group 

B was for extra-corporeal hand assisted ligation. For each 

patient, the clinical evaluation was achieved by collecting 

detailed data of medical history, clinical examination, 

laboratory and radiological assessment.   

Operative methods: 

All operations were performed under general 

anesthesia, in supine position. After complete sterilization 

of surgical sites, a supraumbilical 10 mm port was 

assigned for camera. Then, another 10mm port was 

inserted in the right iliac fossa (McBurney point) and 5 

mm port in suprapubic region (midway between umbilicus 

and symphysis pubis) slightly to the left. 

Pneumoperitoneum was induced by the use of carbon 

dioxide for insufflation with a range pressure of 12- 

14mmHg. When pneumoperitoneum was settled, the 30º 

10mm telescope was inserted inside the umbilical port. 

The recognition of the appendix was done and the 

diagnosis was confirmed. Then, the appendix was 

mobilized and holding was achieved by atraumatic grasper 

with traction towards anterior abdominal wall. The 

harmonic scalpel was used to lyse any adhesions between 

the appendix and the surrounding structures. Then 

mesoappendix was cauterized starting from the tip of the 

appendix to its base.  

The intracorporeal knot (group -A) was performed by 

the 20cm vicryl-2/0-suture. Three knots were used around 

the appendix base using square knot and surgeon’s knot 

(Figure 1). Lastly the specimen was removed through the 

port with the valve held open. Peritoneal lavage was done 

and drain was inserted according to the need. Caecum and 

stump were visualized using the camera to check 

hemostasis and security.  

 
Figure (1): Grasping appendicular tip for intracorporeal ligation 

In group B (extracorporeal), appendix was grasped 

from the tip, air was deflated and the appendix was 

grasped from the abdomen through the port in the right 

iliac fossa. Ligation of the base, and appendicectomy was 

completed (Figure 2). Appendicular stump was reduced to 

the abdominal cavity. The abdomen was inflated again and 

the stump was visualized for any bleeding. The port was 

extracted closure of the port site was done. 

Histopathological study was ordered for all specimens. 

 
Figure (2): Hand assisted ligation of appendicular stump 
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Data collected included patient demographics, 

intraoperative data and postoperative complications.  

Data analysis: The collected data were treated by the 

statistical package for social science (SPSS) version 16 

(SPSS Inc., Chicago, Illinois, USA). Numerical data were 

presented by the mean and standard deviation (SD) and 

both groups compared by the student “t” test. Otherwise, 

the categorical data were presented by the frequency and 

percentages. Groups were compared by Chi square test. P 

value < 0.05 was considered significant. 

RESULTS 

 Table 1 compares demographic distribution in two 

groups: intracorporeal ligation of the appendix base 

(n=20) and hand-assisted ligation of the appendix base 

(n=20). The mean age was 33.15 (SD=10.1) years and 

31.80 (SD=7.03) years, with no significant difference 

(p=0.628). Male patients made up 55.0% (n=11) and 

65.0% (n=13) of the respective groups, with no 

statistically significant difference (p=0.748).  

Table (2) compares operation time and hospital stay 

between two groups: intracorporeal ligation of the 

appendix base (n=20) and hand-assisted ligation of the 

appendix base (n=20). The mean operating time was 42.95 

minutes (SD=8.21) and 34.4 minutes (SD=3.05), with a 

significant difference (p=0.000) between the two groups. 

The average hospital stay was 1.35 days (SD=0.48) and 

1.45 days (SD=0.60), with no statistically significant 

difference (p=0.569). 

The postoperative complications of intracorporeal 

ligation versus hand-assisted ligation of the appendix base 

are compared in Table (3). With a significant difference 

(p=0.013), port site infection occurred in 10% (n=2) of 

Group A and 45% (n=9) of Group B. There were no 

reports of leakage in either group. Fever occurred in 10% 

of Group A (n=2) and 25% of Group B (n=5), with no 

significant difference (p=0.212).     

Table (1): Comparison of demographic distribution of patients in both groups 

Variable 

  

Intra-corporeal  

ligation   

Hand assisted  

ligation   

Total P value 

Age mean ± SD 33.15 ±10.1 31.80 ± 7.03 32.48 ± 8.66 0.628 

Min.-Max.  18-50 b19-43 18-50 

Sex Male 11 (55.0%) 13 (65.0%) 24(60.0%) 0.748 

Female 9(45.0%) 7 (35.0%) 16(40.0%) 

 

Table (2): Comparison between two groups as regards operative time and hospital stay 

Variable Intra-corporeal  

ligation  

Hand assisted  

ligation  

Total P value 

Operative 

 time (min) 

Mean ± SD 42.95 ± 8.21 34.4 ± 3.05 38.68 ± 7.49 <0.001* 

Min.- Max. 30-60 30-40 30-60 
 

Hospital  

stay (day) 

Mean ± SD 1.35 ± 0.48 1.45 ± 0.60 1.40 ± 0.54 0.569 

Range 1-2 1-3 1-3 
 

 

Table (3): Comparison between Intra-corporeal ligation and Hand assisted ligation techniques as 

regarding postoperative complications 
Variable Intra-corporeal  

ligation   

Hand assisted  

ligation  

Total P value 

Port-site  

Infection  

Yes 2 (10.0%) 9 (45.0%) 11 (27.5%) 0.013* 

No 18 (90.0%) 11 (55.0%) 29 (72.5%) 

Leakage  Yes 0 (0.0%) 0 (0.0%) 0 (0.0%) ---------- 

No 20 (100%) 20 (100%) 40 (100%) 

Fever  Yes 2 (10.0%) 5 (25.0%) 7 (17.5%) 0.212 

No 18 (90.0%) 15 (75.0%) 33 (82.5%) 

 

DISCUSSION 

Technique for appendicular stump ligation is a 

controversial topic among surgeons. However, it can be 

performed safely with extracorporeal knot, intracorporeal 

clips and hand assisted technique (10). The current work 

aimed to compare intracorporeal to extracorporeal hand 

assisted ligation of the appendicular stump regarding safety 

and effectiveness. The results revealed that, hand assisted 

extracorporeal ligation was associated with significantly 

shorter operative time. However, the post=operative port 

site infection was significantly higher among this group 

than intracorporeal ligation (45% vs 10% respectively). 

Otherwise, no other significant differences were recorded.  

All complications were managed conservatively and no 

need for further surgical intervention. Nadeem et al. (11) 

included 68 cases, 36 in the first and 32 in the second 

group. Their results showed non-significant differences 
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between groups regarding patient age (as in the current 

work). However, the groups were significantly different 

regarding sex distribution (in contradiction to the current 

work). Different inclusion criteria and the unequal 

distribution of patients in both groups could explain the 

contradiction regarding sex distribution. However, 

Arakeeb et al. (12) reported non-significant differences 

between their groups regarding patient age, sex and body 

mass index distribution. This confirmed in the current 

work. The same authors reported that, the operative time 

was significantly shorter among extracorporeal than 

intracorporeal groups (46.07±11.70 vs 61.73±11.33 

minutes, p value =0.001). This is also in line with the 

current work. However, the surface wound infection was 

reported among one case in extracorporeal and two in the 

intracorporeal groups with no significant differences.  

Elshoura and Hassan (13) reported shorter operative time 

in the extracorporeal than intracorporeal group (71.5 vs 

84.3 minutes, respectively).   

Results of the current work favors the extracorporeal 

hand assisted ligation due to its shorter operative time and 

comparable postoperative complications and total duration 

of hospital stay, irrespective of higher superficial wound 

infection in this group, as these infections were treated 

conservatively and need not extra-intervention. These 

results could be explained by the inherent disadvantages of 

intracorporeal knot. These limitations included limited 

space for movement, reduced sensation of the applied 

tension to the tissues and difficulties in knotting due to 

shortages in technical needs. On the other side, 

extracorporeal, hand assisted ligations are easier to create, 

and the tension is controlled while advancing the knot.  The 

majority of extracorporeal knots are sliding knots, and this 

raises concerns about the safety of the ligatures. Due to 

numerous difficulties and challenges to intracorporeal knot 

tying, the surgeons try to avoid intracorporeal ligations and 

make use of extracorporeal one (14, 15). 

   Conclusion: Hand assisted ligation of appendicular 

base during laparoscopic appendicectomy is safe and 

effective method. It could replace the standard 

intracorporeal ligation. However, the small sample size is 

a limiting step of the current work and thus, results must be 

treated cautiously and future studies are warranted.  

Conflict of interest: None.  

Financial disclosure: None 

REFERENCES  

1. Bessoff KE, Choi J, Wolff CJ, Kashikar A, Carlos GM, Caddell 

L, et al. Evidence-based surgery for laparoscopic 

appendectomy: A stepwise systematic review. Surg Open 

Sci. 2021; 6:29-39. doi: 10.1016/j.sopen.2021.08.001.  

2. Talha A, El-Haddad H, Ghazal AE, Shehata G. Laparoscopic 

versus open appendectomy for perforated appendicitis in 

adults: randomized clinical trial. Surg Endosc. 2020 

Feb;34(2):907-914. doi: 10.1007/s00464-019-06847-2.  

3. Vinod A, St B, Nanda NS, Ravindran GC. Comparison of Two 

Stump Closure Techniques in Laparoscopic 

Appendicectomy: A Single-Centre Prospective Cohort 

Study. Cureus. 2022 Jan 31;14(1): e21796. doi: 

10.7759/cureus.21796.  

4. Fuentes EJ, Pérez EA, Díez R, Aguado P, Moreno C, Souto H, 

Alonso JL. Use of hem-o-lok clips for laparoscopic 

appendectomy in children: retrospective analysis and 

comparison to ligature loop and endoscopic surgical stapler. 

Transl Gastroenterol Hepatol. 2021 Jul 25; 6: 44. doi: 

10.21037/tgh-20-213.  

5. Delibegovic S, Mehmedovic Z. The influence of the different 

forms of appendix base closure on patient outcome in 

laparoscopic appendectomy: a randomized trial. Surg 

Endosc. 2018 May;32 (5): 2295-2299. doi: 

10.1007/s00464-017-5924-z.  

6. Bajric A, Delibegovic S, Cickusic E, Katica M, Sivic M. Tissue 

Reaction and the Formation of Adhesion after the Use of 

DS Clip in Laparoscopic Appendectomy. JSLS. 2021 Oct-

Dec;25(4): e2021.00063. doi: 10.4293/JSLS.2021.00063.  

7. Liu Y, Huang Z, Chen Y, Liao B, Luo D, Gao X, Wang K, Li 

H. Staplers or clips? A systematic review and meta-analysis 

of vessel controlling devices for renal pedicle ligation in 

laparoscopic live donor nephrectomy. Medicine 

(Baltimore). 2018 Nov;97 (45): e13116. doi: 

10.1097/MD.0000000000013116.  

8. Atak T. The use of the extracorporeally prepared hand-made 

endo-loop technique in laparoscopic appendectomy. Ulus 

Travma Acil Cerrahi Derg. 2023 May;29(5):613-617. doi: 

10.14744/tjtes.2023.86650.  

9. Mayir B, Ensari CÖ, Bilecik T, Aslaner A, Oruç MT. Methods 

for closure of appendix stump during laparoscopic 

appendectomy procedure. Ulus Cerrahi Derg. 2015 Aug 

18;31(4):229-31. doi: 10.5152/UCD.2015.2768.  

10. Marcinkeviciute K, Luksaite-Lukste R, Jasiunas E, Poskus T. 

Self-Locking Polymeric Clips Are Safe for the Closure of 

Appendiceal Stump in Laparoscopic Appendectomy. 

Medicina (Kaunas). 2023 Mar 9;59(3):533. doi: 

10.3390/medicina59030533.  

11. Nadeem M, Khan S, Ali S, Shafiq M, Elahi MW, Abdullah F, 

Hussian I. Comparison of extra-corporeal knot-tying suture 

and metallic endo-clips in laparoscopic appendicular stump 

closing in uncomplicated acute appendicitis. Int J Surg 

2016; 2:11–14. DOI: 10.1016/j.ijso.2016.02.007 

12. Arakeeb MH, El-Sherif MM, Hablus MA, Nagy AEMA, El-

Sheikh MM. Comparative study between intra-corporeal 

and extra-corporeal sliding knot in ligation of the base of 

the appendix in laparoscopic appendectomy. Med J Cairo 

Univ 2018; 86:2815–2822. 

13. Elshoura A, Hassan O, Saber S. Application of different 

methods for stump closure in laparoscopic appendectomy. 

Egypt J Surg 2017; 36:131. DOI: 10.4103/1110-

1121.204526 

14. Pattas M, Theodorou D, Lagoudianakis E, Filis K, Menenakos 

E, Leandros E. Easyloop knot: a simple and safe 

extracorporeal knot. Am J Surg. 2006 Jun;191(6):821-2. 

doi: 10.1016/j.amjsurg.2005.07.030. 

15. Murad F, Ali Q, Masiha SA, Shah SM, Ilyas A, Younas S, 

Anwaar A, Zafar A. Roeder’s Knot: Solution to Intra-

Corporeal Knot Tying. Journal of Rawalpindi Medical 

College 2013; 17 (2): 6 pages.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

Publisher: Real-Publishers Limited (Realpub LLC) 

30 N Gould St Ste R, Sheridan, WY 82801, USA 

Associate-Publisher: SSESD, Egypt  

https://realpublishers.us/index.php/sjms/index      

                SJMS    │ │ │  

 

 

https://realpublishers.us/index.php/sjms/index

