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Background and aim: In our study we aimed to compare laparoscopic intracorporeal knotting 

technique (base of the appendix was ligated with 20 cm of 2.0 silk) in patients with complicated 

acute appendicitis (CAA) and noncomplicated acute appendicitis.

Patients and methods: Ninety patients (female/male: 40/50, age ranging from 16 to 60 years, 

median age and interquartile range [IQR]: 25 [20; 32] years) who underwent laparoscopic appen-

dectomy were included in the study. The patients were evaluated for the type of acute appendi-

citis, duration of operation, duration of hospital stay, and postoperative complications.

Results: The number of cases diagnosed as CAA was 28 (31.1%), and the number of noncom-

plicated cases was 62 (68.9%). We found that there was no significant difference in postoperative 

complication rates between complicated and noncomplicated appendicitis cases. Incision site 

infection was seen in seven cases (7.8%) and ileus was seen in two cases (2.2%). Bleeding, 

intra-abdominal abscess, and appendix stump leakage were not observed in any of the cases. 

Median and IQR duration of operation were 42 (35; 52) minutes and median and IQR duration 

of hospital stay were detected as 2 (1; 2) (range 1–10) days.

Conclusion: Laparoscopic intracorporeal knotting technique may be a safe, effective, and 

reliable technique as the materials needed for closing the appendix stumps are easily available 

for both CAA cases and noncomplicated cases.

Keywords: laparoscopic intracorporeal knotting technique, laparoscopic appendectomy, 

complicated acute appendicitis

Introduction
Laparoscopic appendectomy (LA) has found an increasingly wide range of applications 

since its first implementation in 1983. It has been demonstrated that LA is as much 

effective as open appendectomy in terms of postoperative wound site infection, analge-

sic requirement, duration of hospital stay, fast recovery, and early return to work.1–8

One of the most important phases of LA operation is the closure of appendix stump. 

The most commonly used methods for these are endostapler, extracorporeal sliding 

knots, endoloop, intracorporeal knotting, and endoclip.9–12 Although endostapler is 

an easy-to-use and reliable method, it is an expensive method.13 Although endoclips 

are affordable in terms of price, their usage is limited in cases with large appendix 

base.14

In our study, we aimed to compare laparoscopic intracorporeal knotting technique 

(LIKT) in patients with complicated acute appendicitis (CAA) and noncomplicated 

acute appendicitis (NCAA).
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Patients and methods
Ninety patients (female/male: 40/50, age range: 16–60 years, 

median age and interquartile range [IQR]: 25 [20; 32] years) 

in whom LA was performed in our hospital between May 

2012 and March 2015 were included in this study. The 

patients were evaluated for the type of complicated appendi-

citis, duration of operation, duration of hospital stay, and for 

postoperative complications. Informed consent was obtained 

from all patients who were included in the study. This study 

adheres to the principles of the Declaration of Helsinki 2008. 

Local ethics committee approval (Diyarbakır Education and 

Research Hospital, Diyarbakir, Turkey) was obtained for this 

retrospective study.

The cases with appendicular abscess, plastron appendi-

citis, periappendicular abscess, perforated appendicitis, and 

intra-abdominal abscess were evaluated as CAA.

LA has been performed in all AA cases, unless there 

is a contraindication. Antibiotic prophylaxis was given 

half an hour before the surgery. Antibiotic treatment has 

been continued in the postoperative period in case of the 

continuation of the infection. The operation was performed 

with classical 3 trocar technique. A suprapubic 5 mm, a 

left lower quadrant 10 mm, and one supraumbilical 10 mm 

trocars were used. Dissection with LigaSure™ is used only 

in CAA cases. After dissecting the mesoappendix, base of 

the appendix was ligated with LIKT once with 20 cm of 2.0 

silk. Appendectomy was performed approximately 3 mm 

above the knot. Appendix is pulled out either with endo-

bag or directly from the left lower quadrant trocar. Trocars 

were removed and closed after the abdomen was washed 

with saline solution. Drainage tube was used only in CAA 

cases. Statistical analyses were performed using the SPSS 

software version 16. Descriptive analyses were presented 

using median and IQR for the nonnormally distributed and 

ordinal variables. We compared CAA and NCAA using 

chi-square test (or Fisher’s exact test) and Mann–Whitney 

U-test. A P-value of less than 0.05 was considered to be 

statistically significant.

Results
The number of cases diagnosed as CAA was 28 (31.1%), 

and the number of NCAA cases was 62 (68.9%) (Figure 1). 

In the postoperative period, incision site infection was 

observed in seven cases (7.8%) and ileus was observed in 

two cases (2.2%). Incision site infection was observed at the 

supraumbilical trocar site and at the left lower quadrant site 

in one case. Bleeding, intra-abdominal abscess, and appen-

dix stump leakage were not observed in any of the cases. 

Of the 28 cases diagnosed as CAA, incision site infection 

developed in three cases (10.7%) and ileus developed in two 

cases (7.1%). Incision site infection developed in four NCAA 

cases (6.4%). Incision site infection was treated with regular 

wound care and antibiotics and ileus was treated with bowel 

rest and fluid resuscitation. Median duration of operation and 

IQR were detected as 42 (35; 52) (range 26–100) minutes, 

and median duration of hospitalization and IQR were detected 

as 2 (1; 2) (range 1–10) days (Table 1).

Discussion
It has been demonstrated in our study that LIKT may be a 

safe, effective, and reliable technique with easily obtained 

materials for closing appendix stumps in CAA cases as in 

NCAA cases.

In LA, appendix stump is closed using methods such as 

endostapler, extracorporeal sliding knots, endoloop, intracor-

poreal knotting, and endoclip. In the study by Katsuno et al, 

they performed LA in 141 CAA cases and closed the appen-

dix stump with 2/0 or 0/0 Polysorb™ suture or laparoscopic 

stapler. The mean duration of operation was detected as 

116.7 minutes, and the mean duration of hospital stay was 

8.9 days.15 In our 28 cases diagnosed with CAA and in whom 

LA was performed, the median duration of operation and IQR 

were 54 (48; 85) (range 32–100) minutes and median duration 

of hospital stay and IQR were detected as 2 (2; 3) days. Again, 

in the study of Katsuno et al, wound infection was detected 

Figure 1 Intraoperative findings.
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as 6.4%, intra-abdominal abscess was 4.3%, and small-bowel 

obstruction was detected as 2.1%.15 In our study, wound site 

infection rate in CAA cases was found to be 10.7% and ileus 

rate as 7.1%. Postoperative intra-abdominal abscess was not 

observed in any of the cases. Ateş et al compared LIKT with 

titanium endoclip use for the closure of appendix stump in 

LA cases. The mean duration of operation was found to 

be 41.27 minutes in the endoclip group and 62.81 minutes 

in the knot-tying group.16 In our study including CAA and 

NCAA cases, the median duration of operation and IQR were 

detected as 42 (35; 52) minutes.

In a study with 100 patients, Rickert et al evaluated the 

reliability of titanium clips for the closure of appendix stump; 

intraoperational complication was not observed, mean dura-

tion of operation was 54 minutes, and the mean duration of 

hospital stay was detected as 4 days.17 Again in the same 

study, postoperative abdominal abscess, ileus, and wound 

site infections were observed in one patient for each. In our 

study, intraoperative complication and postoperative abdomi-

nal abscess were not observed in any of the cases. Ileus was 

observed in two cases (2.2%) and wound site infection was 

observed in seven cases (7.8%). Median duration of hospital 

stay and IQR were detected as 2 (1;2) days.

Postoperative appendix stump leakage or intra-abdominal 

abscess were not observed in any of the CAA and NCAA 

cases whose appendix stumps were closed by 2.0 silk and 

LIKT. As a result, LIKT may be a safe, effective, and reliable 

technique with easily obtained materials for closing the 

appendix stumps in CAA cases as well as in NCAA cases.

Disclosure
The authors report no conflicts of interest in this work.
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Table 1 Characteristics of Caa and nCaa group patients

Characteristics CAA NCAA P

number of patients 28 62
age, years 26 (20;38) 25 (20;30) 0.35
BMi, kg/m2 22 (20;26) 22 (20;25) 0.88
Time from onset of 
symptoms to time of 
operation (hours)

23 (13;30) 14 (10;18) 0.01

Operative time (minutes) 54 (48;85) 40 (32;44) 0.00
hospital stay, days 2 (2;3) 1 (1;2) 0.00
intraoperative  
complications, n

nR nR

Postoperative  
complications, n

5 4 0.13

Wound infections, n 3 4
ileus, n 2 nR
Bleeding, n nR nR
intra-abdominal abscess, n nR nR
appendix stump leakage, n nR nR

Note: Data presented as number or median (interquartile range).
Abbreviations: BMI, body mass index; CAA, complicated acute appendicitis; 
NCAA, noncomplicated acute appendicitis; NR, not reported.
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